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Introduction 

Globally, tuberculosis (TB) remains a significant cause of ill health and is a leading cause of death 
due to an infectious agent (1). The TB epidemic is attributable to five main health-related risk factors 
globally, namely, diabetes mellitus (diabetes), HIV, smoking, undernutrition, and disorders due to 
alcohol use. The contribution of these risk factors to the global TB burden is reported annually in 
the WHO global tuberculosis report (1). For this operational handbook, a health-related risk factor 
is defined as a condition or action that increases the risk of TB disease (2). When they occur in 
people with TB, health-related risk factors are also considered comorbidities, and may lead to poor 
TB treatment outcomes, lower health-related quality of life, or other suboptimal health or social 
outcomes, such as increased out-of-pocket costs or TB-associated disabilities.

Other significant health-related risk factors for TB disease include silicosis and disorders due to drug 
use. People with TB also frequently experience other comorbidities, including pulmonary and mental 
health conditions and viral hepatitis (2). Moreover, people with TB may develop chronic lung disease 
or other impairments (such as musculoskeletal or neurological), all of which require specialized care 
or rehabilitation during TB treatment and after TB treatment completion. People with TB may also 
have multiple comorbidities or health-related risk factors which require holistic people-centred care 
in the context of universal health coverage.

Addressing individual comorbidities, multimorbidity, TB-associated disabilities and health-related risk 
factors for TB are key elements of Pillar one of the End TB Strategy, which focuses on integrated 
patient-centred care and prevention (3). The End TB Strategy emphasizes that relevant comorbidities 
and health-related risk factors should be routinely assessed and managed for improved TB treatment 
and general health outcomes.

The political declaration of the 2023 United Nations High Level Meeting on the fight against TB 
reaffirmed the commitment to ending the TB epidemic globally by 2030, in line with the Sustainable 
Development Goals (4, 5). In the declaration, Member States committed to a comprehensive response 
that addresses TB and comorbidities, as well as social and economic determinants of the epidemic, 
and that protects and fulfils all people’s human rights and dignity (4). This commitment was echoed 
in the latest United Nations High Level Meeting declarations on noncommunicable diseases and on 
HIV in 2018 (6) and 2021 (7), respectively, in which Member States committed to assuring integrated 
people-centred services for TB, HIV, noncommunicable diseases and mental health.

Although global guidance on interventions to address TB and key comorbidities exists, its uptake has 
been variable. This operational handbook aims to support countries in scaling up people-centred 
care, based on the latest WHO recommendations on TB and key comorbidities, and drawing upon 
additional evidence, best practices and advice from experts, garnered through WHO processes. 
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This operational handbook is complementary to and should be used in conjunction with the latest 
edition of the WHO consolidated guidelines on tuberculosis. Module 6: tuberculosis and comorbidities 
(8) and it also aligns with WHO’s Framework for collaborative action on tuberculosis and comorbidities 
(2). While the consolidated guidelines summarize WHO recommendations on TB and comorbidities 
and the evidence and processes behind them, this operational handbook provides practical guidance 
to aid in the implementation of these recommendations by country programmes. The Framework 
provides a structure and mechanisms for establishing and strengthening collaborative action across 
disease programmes and with relevant sectors outside the health system for the delivery of people-
centred care for TB and comorbidities. It focuses on actions in five key areas and is underpinned by 
six principles that are fundamental to implementation (2).

Objectives 
The objectives of the operational handbook are to: 
• support Member States to implement and scale up WHO recommendations on TB, comorbidities 

and health-related risk factors for TB;
• inform the development of national TB strategic plans and other relevant health strategies, 

guidelines and tools on integrated people-centred care for people with TB and comorbidities; 
and

• contribute to high quality people-centred care for people at risk of TB or with TB disease, and 
for people with comorbidities and health-related risk factors, contributing to improved health, 
social and economic outcomes over the longer term.

Structure and evolution 
The first edition of the operational handbook on TB comorbidities focused entirely on mental health. 
In the second edition a section on HIV-associated TB was added. Diabetes has now been added for 
this third edition. The next edition will include a section on undernutrition.

Target audience
This operational handbook is intended for use by people working in ministries of health, particularly 
TB programmes and the relevant departments or programmes responsible for comorbidities and 
health-related risk factors such as HIV, diabetes mellitus and other noncommunicable diseases, mental 
health, lung health, undernutrition, substance use and tobacco use. The operational handbook is also 
targeted at relevant line-ministries, policymakers, international technical and funding organizations, 
researchers, nongovernmental and civil society organizations, as well as healthcare workers, including 
specialists and community health workers who support the response to TB and comorbidities in both 
the public and private sectors.
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Definitions

Comorbidity: A concurrent disease or health condition in a person with TB. 

Disorders due to substance use: According to the International Classification of Diseases (ICD)-11 
(8), the term “disorders due to substance use” refers to a group of disorders that arise from a single or 
repeated use of substances that have psychoactive properties, including certain medications. For the 
purposes of this operational handbook, “disorders due to substance use” is divided into “disorders 
due to alcohol use” (or “alcohol use disorders”), which refers specifically to the use of alcohol, 
and “disorders due to drug use” (or “drug use disorders”), which refers to the use of psychoactive 
substances other than alcohol and nicotine. 

Mental disorder: As defined by the International Classification of Diseases 11th Revision (ICD-11) (8), 
a mental disorder is a syndrome characterized by clinically significant disturbance in an individual’s 
cognition, emotional regulation, or behaviour that reflects a dysfunction in the psychological, 
biological or developmental processes that underlie mental and behavioural functioning. These 
disturbances are usually associated with stress or impairment in personal, family, social, educational, 
occupational or other important areas of functioning. 

Mental health condition: A broad term covering mental disorders and psychosocial disabilities. It 
also covers other mental states associated with significant distress, impairment in functioning or risk 
of self-harm. 

People-centred services: A human rights-based approach to care that consciously adopts the 
perspectives of individuals, carers, families and communities as participants in, and beneficiaries of, 
trusted health systems that respect social preferences and are organized around the comprehensive 
needs of people rather than individual diseases (9). 

Psychosocial disability: Aligned with the Convention on the Rights of Persons with Disabilities, 
psychosocial disability is disability that rises when someone with a long-term mental impairment 
interacts with various barriers that may hinder their full and effective participation in society on an 
equal basis with others.

Tuberculosis (TB): The disease state due to Mycobacterium tuberculosis (10). It is commonly referred 
to as “TB disease” to distinguish it from TB infection. 

Tuberculosis (TB) infection: state of persistent immune response to stimulation by Mycobacterium 
tuberculosis antigens with no evidence of clinically manifest active TB (10).
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1. Mental health conditions and 
substance use disorders: background 
and rationale

Mental disorders1 are prevalent in all countries (8). Nearly 1 billion people worldwide are living with a 
mental disorder, which has become the leading cause of years of living with disability. The risk factors 
for developing a mental disorder are multi-faceted and may include any combination of individual 
factors (psychological or biological), family or community factors (such as poverty or violence), and 
structural factors (such as inequality or environmental emergencies) (11). 

People affected by TB have a higher risk for mental health conditions and substance use disorders 
(12, 13). This comorbidity negatively impacts a person’s capacity to adhere to their medication and 
infection control practices. It can also worsen morbidity and increase risk of poor TB treatment 
outcomes and poor overall health-related quality of life (14, 15). Studies suggest that depression may 
independently increase the risk for TB (16, 17).  Several of the anti-TB medications are associated with 
depression, anxiety and/or psychoses (12, 18, 19), which may require either temporary or complete 
suspension of the suspected agent and/or initiation of adjunct psychopharmacological medication. 
There is an increased risk of depression, anxiety or psychoses in people with multidrug resistant TB 
(MDR-TB) (20, 21). Disorders due to alcohol use significantly increase the risk for developing TB (22). 
Psychological stress associated with stigma and discrimination may also trigger or aggravate mental 
health conditions or substance use disorders in affected individuals. Individuals with drug-resistant 
TB (23) and/or co-infected with HIV are at an even higher risk for mental health conditions including 
substance use disorders (24).

Many individuals with TB – and particularly those affected with drug-resistant TB – experience some 
degree of mental distress related to the illness, its treatment and complications, and/or TB-related 
stigma (25). In some cases, distress, which is not always a pathological issue, can be alleviated through 
preventive interventions such as health education or by providing access to social and financial 
resources, as described below. 

1 A mental disorder - as defined by the International Classification of Diseases 11th Revision (ICD-11), is a syndrome characterized 
by clinically significant disturbance in an individual’s cognition, emotional regulation, or behaviour that reflects a dysfunction in 
the psychological, biological or developmental processes that underlie mental and behavioural functioning. These disturbances 
are usually associated with stress or impairment in personal, family, social, educational, occupational or other important areas of 
functioning. This section will use ‘mental disorder’ when explicitly referring to data that rely on defined categories of mental disorder. 
A mental health condition is a broad term covering mental disorders and psychosocial disabilities. It also covers other mental states 
associated with significant distress, impairment in functioning or risk of self-harm. The term ‘mental health conditions’ will be used 
throughout this section except when describing data which rely on defined mental disorder categories. 
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For some people, however, the distress can become severe and persistent, leading to significant 
functional impairment or disability (such as inability to work, study or take care of family members, 
interpersonal strain and withdrawal from social connections) and a diagnosis of a mental disorder may 
be appropriate (26). In addition, people already living with mental health conditions may experience 
a worsening of their symptoms upon diagnosis of TB. Sustained autonomic and neuroendocrine 
responses associated with chronic psychological distress can weaken the immune system, as well 
as influence health behaviours that can jeopardize TB treatment (17). Since TB often affects people 
who are already socially vulnerable, TB-related stigma can intersect with and exacerbate other 
social stigmas related to poverty, mental health conditions and/or HIV co-infection, substance use, 
incarceration or use of social protection services. Issues created by diagnosis or treatment, such as 
loss of regular income, can worsen a person’s mental health. TB-related stigma and discrimination 
can have significant deleterious impact on the physical and mental health of individuals with drug-
resistant TB and may trigger mental health conditions in individuals without a history of mental 
health conditions (17, 25). Prevention, early identification, monitoring and treatment of mental health 
conditions and substance use disorders are essential to ensure both alleviation of mental health 
conditions and positive TB treatment outcomes (27).
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2. People-centred care for mental 
health conditions and substance use 
disorders in people affected by TB

TB disproportionately affects people living in poverty and other socially vulnerable populations, 
which amplifies their risk for mental health conditions. Providers of TB care can undertake various 
actions to influence both the impact of disease-specific triggers on poor mental health and social 
determinants of mental health. In particular, social support, including education and facilitating 
access to psychological and material support, is critical to mitigate the impact of poverty, TB, its 
treatment, and the related stigma and discrimination, on people’s mental health (28). For individuals 
experiencing significant financial strain and/or food insecurity (29), among other vulnerabilities, social 
protection interventions may mitigate stress and help prevent mental health conditions or substance 
use disorders (28). Effective interventions to prevent and mitigate TB stigma and discrimination at 
the community level can help people to understand and cope with the impact of the disease. 
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3. Identifying and managing care for 
mental health conditions and substance 
use disorders in people affected by TB

Mental health care is one of the health services to be integrated with TB services as outlined in the End 
TB Strategy and the WHO Framework for collaborative action on tuberculosis and comorbidities (2, 30). 
Within healthcare services, this integration includes identifying people with TB who are experiencing 
comorbid mental health or substance use conditions, and upon identification, managing the needs 
of the person – which can be achieved through referral to existing mental health or substance use 
services, or through task shifting to primary care health workers who have been trained in the 
assessment and management of mental disorders.  

Key mental health conditions affecting individuals with TB are depression, anxiety, psychosis, substance 
use disorders and suicidal behaviours. TB diagnosis, illness course, treatment and/or stigma and 
discrimination, inflate the likelihood of each of these. Table 1 shows the common presentations of 
these conditions, and that many symptoms of mental health conditions overlap with those of TB or 
the side effects of TB treatment. The annex lists WHO guidance available to address these conditions.

Ideally, everyone with TB should be assessed for the above-mentioned mental health conditions 
or substance use disorders prior to or upon initiating treatment for TB, and at routine assessments. 
However, the availability of services for mental health and substance use in most countries remains 
largely inadequate – in some countries the treatment gap for severe mental health conditions is up 
to 90% (11). For this reason, opportunistic identification may be a prudent use of existing resources: 
health workers can initiate identification when a person accessing TB care appears with signs of the 
common presentations of mental disorders (see Table 1). Identification can be achieved through use 
of screening tools for mental health and substance use. 

Several standardized instruments (discussed in more detail within this guidance) are available in 
many languages, are easy and fast to administer, and have been widely used across diverse settings 
(see Table 1). As screening instruments offer information on the severity of a person’s symptoms, 
rather than whether or not they meet diagnostic status, they can be used to identify people in need 
of further assessment (by a person trained in assessment of mental disorders) and/or detect changes 
in symptoms over time.  Additionally, people at the end of anti-TB treatment may also be assessed 
for mental health conditions or substance use disorders. If mental health conditions or substance 
use disorders are present, linking people to mental health care may be important to prevent loss 
to follow-up during treatment, or to continue care after being discharged from the TB programme. 

Ensuring TB services have referral pathways to available mental health services is an essential aspect 
of integrating services. Yet, task-sharing with primary healthcare providers has been shown to help 
reduce the treatment gap and increase coverage for priority mental health conditions. WHO has 
developed a series of guidelines and materials to inform the management of mental disorders in non-

3. 



5

specialized primary care settings (31-34). Under the WHO Mental Health Gap Action Programme 
(mhGAP), the WHO mhGAP Intervention Guide for mental, neurological and substance use disorders 
(32) provides evidence-based guidance and capacity building tools for health professionals and 
settings not specialized in providing mental health care. Non-specialist health workers (such as 
those serving TB populations) can be trained in the identification, assessment, management and 
follow-up of priority mental health conditions. Table 1 presents an overview of priority mental 
health conditions and their common presentations. Additional guidance is also available for specific 
conditions or situations, such as the WHO/UNODC International Standards for the Treatment of 
Drug Use Disorders (35), WHO Guidelines for identification and management of substance use and 
substance use disorders in pregnancy (36), and the WHO guidelines on Community management of 
opioid overdose (37). 

Table 1. Overview of priority mental health conditions

Adapted from WHO mhGAP Intervention Guide 2.0 (32) 

• These common presentations indicate the need for assessment by persons trained in assessment, 
management and follow-up of these conditions, such as health workers trained in mhGAP.

• If people present with features of more than one condition, then all relevant conditions need to be assessed. 
• All conditions apply to all ages, unless otherwise specified. 
• For emergency presentations (such as, but not limited to: imminent risk of self-harm/suicide, agitated or 

aggressive behaviour, acute alcohol intoxication), see page 18: Emergency Presentations of Priority Mental, 
Neurological and Substance Use Conditions in WHO mhGAP Intervention Guide 2.0 (32).

• For full mental health assessment, management and follow up protocols, see WHO mhGAP Intervention 
Guide 2.0 (32). 

• For potential drug-drug interactions between mental health and TB treatment, see WHO Guidelines for the 
management of physical health conditions in adults with severe mental disorders (38).

Common presentation Priority condition

• Multiple persistent physical symptoms with no clear cause
• Low energy, fatigue, sleep problems
• Persistent sadness or depressed mood, anxiety
• Loss of interest or pleasure in activities that are normally pleasurable

Depression

• Multiple persistent physical symptoms with no clear cause
• Persistent and excessive anxiety or worry
• Muscle tension
• Difficulty controlling worries
• Difficulty concentrating and making decisions

Anxietya

• Marked behavioural changes; neglecting usual responsibilities related 
to work, school, domestic or social activities

• Agitated, aggressive behaviour, decreased or increased activity
• Fixed false beliefs not shared by others in the person’s culture 
• Hearing voices or seeing things that are not there 
• Lack of realization that one is having mental health problems

Psychoses

3. Identifying and managing care for mental health conditions and substance use disorders in people affected by TB
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Adapted from WHO mhGAP Intervention Guide 2.0 (32) 

• Appearing affected by alcohol or other substance (e.g. smell of 
alcohol, slurred speech, sedated, erratic behaviour)

• Signs and symptoms of acute behavioural effects, withdrawal features 
or effects of prolonged use 

• Deterioration of social functioning (e.g. difficulties at work or home, 
unkempt appearance)

• Signs of chronic liver disease (abnormal liver enzymes), jaundiced 
(yellow) skin and eyes, palpable and tender liver edge (in early liver 
disease), ascites (distended abdomen is filled with fluid), spider naevi 
(spider-like blood vessels visible on the surface of the skin), and 
altered mental status (hepatic encephalopathy)

• Problems with balance, walking, coordinated movements and 
nystagmus

• Incidental findings: macrocytic anaemia, low platelet count, elevated 
mean corpuscular volume 

• Emergency presentation due to substance withdrawal, overdose, or 
intoxication. Person may appear sedated, overstimulated, agitated, 
anxious or confused 

• Recurrent requests for psychoactive medications including analgesics 
• Injuries
• Infections associated with intravenous drug use (HIV/AIDS, Hepatitis C)

Substance use  
disorders

• Extreme hopelessness and despair
• Current thoughts, plan or act of self-harm/suicide, or history thereof
• Any of the other priority conditions, chronic pain or extreme 

emotional distress

Self-harm/suicide

a. Note that there are many overlapping symptoms between depression and anxiety – both of which are also referred to as common 
mental health conditions. The overlapping symptoms include reduced interest or pleasure in activities; significant change in appetite 
or weight even when food is available (decrease or increase); observable physical restlessness or retardation; irritability; unexplained 
physical complaints (aches, pains, muscle tension); insomnia or hypersomnia nearly every day; easily fatigued or loss of energy; diffi-
culty concentrating or indecisiveness. 

Models of delivery such as collaborative care (39) are also a promising approach for providing 
integrated evidence-based, person-centred care for mental health in physical healthcare settings. 
Collaborative care employs systematic identification of affected people, close monitoring of 
individual outcomes, treatment by care managers who may be trained to deliver brief educational, 
psychological and social interventions, and organized caseload consultations with mental health 
specialists, where available. Similarly, the 2022 Framework for collaborative action on tuberculosis and 
comorbidities provides guidance on how to develop and scale up collaborative action on TB and 
comorbidities, complementing the clinical aspects considered in this guidance (2).

At the systems level, and echoing the guidance outlined within the WHO Framework for 
collaborative action, the WHO implementation guidance on Integrating the prevention and control of 
noncommunicable diseases in HIV/AIDS, tuberculosis and sexual and reproductive health programmes 
to strengthen health systems (40), outlines action at multiple domain levels to benefit integration: 
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1. people and community, e.g. people with lived experience of the health condition must be 
included in planning and design of services; 

2. policy and leadership, e.g. ensuring policies or legislation are in place to provide the mandate 
for integrated service delivery; 

3. financing, e.g. health financing should support and incentivize the delivery and use of 
integrated care; 

4. capacity and infrastructure, e.g. health workers have the necessary capacity and competencies 
to deliver integrated services; and

5. models of delivering integrated care give due consideration to how services should be delivered, 
the processes of care, and how providers and management of services are organized. 

Fig. 1. Continuum of options in mental health care

Psychoeducation

Unguided self-help 
(without support)

Guided self-help 
(with support)

Care delivered 
by non-specialist 

workers

Care delivered 
by mental health 

specialists

Complexity of 
symptoms/impairment
(Intersity of 
intervention)

Psychological and 
pharmacological 
interventions

A series of care options dependent on the complexity of 
symptoms and impairment in functioning

Pe
er

 s
up

po
rt

At the services level, establishing person-centred, integrated TB and mental health services involves 
several steps. First, is the identification of opportunities for mental health support options within 
the local geography serving the TB community. This can include opportunities to strengthen family 
support and community support through, for example, a religious organization. Other opportunities 
might include the delivery of psychoeducation by care providers, peer supporters, trained providers 
of brief psychological interventions, and available mental health specialists. 

One key element of people-centred care is the tailoring of interventions to the needs of individuals. 
In mental health care, a continuum of options is available, depending on the complexity of symptoms 
and associated functional impairment, as illustrated in Fig. 1. Some individuals experiencing mental 
health symptoms will benefit from basic psychoeducation and self-help strategies. Others may require 
additional support such as brief psychological interventions, which can be delivered by trained and 

3. Identifying and managing care for mental health conditions and substance use disorders in people affected by TB
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supervised non-specialist workers. Others may require the support of mental health specialists who 
deliver psychological interventions and/or pharmacological care and in the rarest circumstance they 
are needed, acute-care options should be available. 

Next, it is necessary to strengthen linkages between the existing mental health support options and 
services to ensure close coordination of care. Further, TB services must establish clear protocols for 
identification and management of people with mental health conditions by employing screening 
tools, for example, or building the capacity of TB health workers to assess and manage mental 
disorders through WHO mhGAP (32). Referral pathways can also be established with existing mental 
health support systems and services. Finally, robust monitoring and evaluation are needed for 
ongoing quality improvement.

3.1 Depression
Depression is a common and treatable mental health condition, associated with immunosuppression, 
which is often unrecognized and undiagnosed in individuals with TB and results in poor treatment 
outcomes, including treatment failure, loss to follow-up and death (17).  

People with depression experience a range of symptoms, including persistent depressed (or low) 
mood or loss of interest and pleasure, for at least two weeks, and also have considerable difficulty 
with daily functioning in personal, familial, social, educational, occupational or other areas (32). When 
considering whether a person with TB has depression, it is essential to assess not only the symptoms 
of depression, but also difficulties in day-to-day functioning due to the symptoms, beyond those 
that can be attributed to TB and/or its treatment (see Table 1 and WHO mhGAP Intervention Guide 
2.0 protocol for Depression) (32). 

Identifying depression among individuals with TB can be difficult since some symptoms, such as 
marked change in appetite or weight (even when food is available), fatigue or loss of energy, 
and disturbed sleep, may also be commonly present in TB, thus making identification difficult. 
Identifying symptoms of depression can be done using screening tools such as the Patient Health 
Questionnaire (PHQ-9) (41). Such tools do not establish a diagnosis of a mental disorder but provide 
an indication of the severity of symptoms. They remain a useful tool as people with symptoms of 
depression can be supported by lower intensity, non-pharmacological approaches, as described 
below. If a health worker suspects depression, a person can be referred to a health worker trained 
in the assessment of mental health conditions, where available, such as a mental health specialist or 
health worker trained in WHO mhGAP (32). 

Several symptoms of depression (depressed mood, diminished interest or pleasure in activities, 
beliefs of worthlessness or guilt and hopelessness) may be perceived as part of common reactions 
to TB diagnosis, stigma and discrimination, and/or worries about the likelihood of being cured. 
People exposed to such severe stressors often experience psychological difficulties consistent with 
symptoms of depression that may not necessarily meet the criteria for a diagnosis of depression 
(31). Even so, such common reactions may cause distress, which can be mitigated through lower 
intensity approaches such as education or guided or unguided self-help for stress management. 
Initial support can also include social support to address stressors, such as for finance or housing.  

In circumstances in which people demonstrate symptoms of significant distress, provision of brief 
psychological interventions in a stepped care approach, including guided self-help, may be warranted. 
If trained and supervised psychological-intervention providers are available, approaches may include 
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WHO Problem Management Plus (PM+) – a brief psychological intervention delivered in individual 
or group format for people with high distress and impaired functioning (42); or WHO Self-Help Plus 
(SH+) – a brief guided self-help package (43, 44).  If symptoms of depression persist even after TB 
symptoms improve and external stressors have been effectively addressed through social support 
and social protection interventions, a referral to mental health specialists may be indicated.

Another method for identifying depression is through assessment conducted by a mental health 
specialist or health worker trained in such an assessment, for example following the depression 
protocol in the mhGAP Intervention Guide 2.0 (32). This type of assessment can also be conducted 
following positive identification via a screening tool. 

People living with depression should be regularly monitored. Management of depression should be 
initiated through psychosocial interventions such as psychoeducation, stress reduction, strengthening 
social support and promotion of daily activity functioning. Management of depression also includes 
offering brief evidence-based psychological interventions such as interpersonal psychotherapy, 
cognitive behavioural therapy, behavioural activation and problem-solving counselling, where these 
are available (45). WHO Problem Management Plus (42) is a brief psychological intervention which 
can be delivered by trained non-mental health specialists under adequate supervision. For people 
with moderate to severe depression, pharmacological interventions can also be considered in the 
management of depression. Two recommended interventions include selective serotonin reuptake 
inhibitors (SSRIs), like fluoxetine, and tricyclic antidepressants like amitriptyline (46). While generally 
safe to use among people receiving treatment for drug-susceptible TB, evidence suggests that their 
combination with rifampin can lead to reduced efficacy of these drugs and therefore dosing should 
be monitored closely. For people receiving treatment for drug-resistant TB, moderate drug-drug 
interactions have also been observed with levofloxacin, bedaquiline and delamanid, specifically an 
increased risk for QT-prolongation and/or arrhythmias (38). People who experience these moderate 
drug interactions may use SSRIs and tricyclic antidepressants but require closer monitoring.

3.2 Anxiety
Many individuals experience symptoms of anxiety (not necessarily an anxiety disorder) as a common 
reaction to a TB diagnosis and the required treatment, which can often be mitigated by social 
support (28, 32). Symptoms of anxiety in TB may present as fear of infecting others or mortality, or 
because of stigma and discrimination. Acute anxiety may also be an adverse reaction to a particular 
anti-TB agent. People with TB and symptoms of anxiety can benefit from more social support than 
they have in their own personal or community networks, such as peer support among other TB-
affected individuals. A person-centred approach in which health workers build trust and professional 
rapport and increase a person’s knowledge of TB and its treatment, contributes to providing a 
supportive environment (47). As with the PHQ-9 other screening tools are available to identify 
whether significant symptoms of anxiety are being experienced, such as the Generalized Anxiety 
Disorder Assessment-7 (GAD-7) (48). 

If a person appears to be experiencing symptoms of anxiety that are not explained by their 
circumstances, and that are causing impairment in important areas of functioning, and/or that 
persist despite marked improvement in their physical or social environment (for example, reduced 
physical symptoms or increased social support), it may indicate an anxiety disorder that requires 
further assessment (see Table 1).

3. Identifying and managing care for mental health conditions and substance use disorders in people affected by TB
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Many different anxiety- or fear-related disorders exist, such as social anxiety or panic disorders. 
Generalized anxiety disorder (GAD) is one type of anxiety disorder which is characterized by a 
generalized and persistent anxiety usually accompanied by physical symptoms such as motor tension 
and/or autonomic overactivity (26). Anxiety symptoms in GAD must persist for more days than not, 
over a 6-month period, and may be focused on multiple external factors, situations or triggers. 

Depending on the onset, severity, and duration of symptoms, the provider may consider (i) suspending 
all TB medications temporarily or (ii) suspending the suspected drug for a brief period according to 
the principles described in the WHO operational handbook on tuberculosis, Module 4: Treatment - 
Drug-resistant tuberculosis treatment, 2022 update (49), and/or (iii) providing brief psychoeducation 
on anxiety, associated symptoms and relations to TB; offering brief training in stress management 
skills (e.g. mindfulness or relaxation training); offering advice on engaging in physical exercise, which 
can reduce symptoms of anxiety; providing brief psychological interventions based on the principles 
of cognitive behavioral therapy, such as PM+ or SH+, where possible and; prescribing a psychotropic 
medication, such as an SSRI2 (38); and offering models of collaborative care in physical disease 
programmes to treat comorbid TB and anxiety disorders (50). 

If the anxiety is associated with a drug that is part of the TB treatment regimen, any adjustment to 
the regimen should be done according to the principles for treatment regimen design (see WHO 
operational handbook on tuberculosis, Module 4: Treatment - Drug-resistant tuberculosis treatment, 
2022 update) (49). WHO is developing guidelines on the clinical management of anxiety disorders 
(GAD and panic disorder), as well as guidance via mhGAP for anxiety disorders. 

3.3 Psychoses 
People with mental disorders (such as schizophrenia, which is characterized by symptoms of psychoses) 
are at greater risk than the general population for exposure to infectious diseases, including TB (51). 
Psychosis is characterized by distorted thoughts and perceptions, disturbed emotions and behaviours, 
and the possibility of incoherent or irrelevant speech (see Table 1). Delusions, which are fixed false 
beliefs not shared by others in the person’s culture, are another psychosis symptom, as is hallucination 
– a severe alteration in the way a person perceives reality, typically exhibited as sensory experiences that 
do not correspond to reality, such as seeing or hearing things in the absence of an external stimulus.  

In the case of drug-resistant TB, symptoms of psychoses can be triggered as a side effect of some anti-
TB medications, including cycloserine, high-dose isoniazid and fluoroquinolones. Side effects resulting 
from anti-TB medications may include visual or auditory hallucinations, with or without delusional 
elaboration (26). Sometimes it may present with clouding of consciousness, intellectual decline, 
predominant disturbance of mood, or marked delusions. In case of these presentations, it is best to 
refer to a mental health specialist for assessment (26). In general, psychosis is best managed either 
by or under the supervision of a mental health specialist. Where resources are available, a baseline 
assessment for psychosis may be considered prior to the initiation of treatment with cycloserine, 
high-dose isoniazid and fluoroquinolones. This may aid providers in determining whether onset of 
symptoms of psychoses is associated with an anti-TB agent; and for individuals screening positive 
for symptoms of psychoses at baseline, close coordination between TB and mental health services is 
required to manage potential exacerbation of symptoms. Since the onset of psychosis as a reaction to 

2 For potential drug-drug interactions, see WHO guidelines for management of physical health conditions in adults with severe mental 
disorders (38). 
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anti-TB medications is often very rapid, having a baseline assessment can help providers determine 
whether the symptoms may be related to a specific anti-TB agent or a mental disorder. For people with 
psychotic symptoms at baseline, very careful monitoring is required to ensure that these symptoms are 
not exacerbated by these anti-TB medications. For additional guidance, refer to the WHO Guidelines 
for the management of physical health conditions in adults with severe mental disorders (38). 

If the symptoms of psychoses do not improve after the suspected anti-TB medication has been 
stopped for 1–2 weeks, anti-psychotic pharmacological intervention should be considered, in 
consultation with a mental health specialist (see Table 1 for management of psychotic symptoms). 
Any adjustment to the regimen should be made according to the principles for treatment regimen 
design (see WHO operational handbook on tuberculosis,  Module 4: Treatment - Drug-resistant 
tuberculosis treatment, 2022 update) (49).

3.4 Substance use disorders
Substance use disorders (both alcohol and drug use disorders) comprise two major health conditions: 
“harmful substance use” and “dependence”. Harmful substance use is defined as a pattern of 
continuous, recurrent or sporadic use of a psychoactive substance that has caused clinically significant 
damage to a person’s physical or mental health. Dependence is defined as a disorder of regulation 
of psychoactive substance use arising from repeated or continuous use. The characteristic feature of 
dependence is a strong internal drive to use substances, which manifests itself by: (a) impaired ability 
to control substance use; (b) increasing priority given to substance use over other activities; and (c) 
persistence of use despite the occurrence of harm or negative consequences. Physiological features 
of dependence may also be present, including (1) increased tolerance to the effects of the substance 
or a need to use increasing amounts of the substance to achieve the same effect; (2) withdrawal 
symptoms following cessation of or reduction in the use of that substance; or (3) repeated use of 
the substance or pharmacologically similar substances to prevent or alleviate withdrawal symptoms. 

Individuals with alcohol and other substance use disorders have a significantly higher risk for 
acquiring TB, TB reinfection and worse treatment outcomes (52–54). According to WHO estimations, 
alcohol is attributable to about 20% of deaths due to TB (55) and according to the World Drug 
Report (56), about 8% of people who inject drugs (PWID) have TB. Some research reports 
suggest even higher figures of TB prevalence among PWID, with about 17–52% testing positive 
on tuberculin skin testing, 60% of community-recruited PWID testing positive with interferon-
gamma-release assays, and up to 68% of PWID with active TB having multidrug resistant TB (57). 
Worse TB treatment outcomes among people with substance use and substance use disorders are 
often due to associated HIV infection, or viral hepatitis B and/or C, but there are other factors as 
well, such as worse access to treatment, stigma and discrimination, delays in seeking care, poor 
treatment adherence (including to HIV and TB medication), worse treatment engagement and 
effectiveness, compromised immune response, malnutrition, and  drug-drug interactions (52, 54). 
For potential drug-drug interactions, see WHO Guidelines for the management of physical health 
conditions in adults with severe mental disorders (38). 

3. Identifying and managing care for mental health conditions and substance use disorders in people affected by TB
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Targeting substance use (both alcohol and drugs) and substance use disorders is a key strategy to 
prevent and treat TB (58). There is evidence that treatment of substance use disorders (especially 
opioid agonists maintenance treatment) is associated with better initiation of and adherence to 
antiretroviral therapy (59, 60) improvements in TB treatment completion, and adherence to TB 
medication (61, 62). However, management of substance use and substance use disorders are rarely 
integrated into TB and HIV care.

Due to the high comorbidity between substance use disorders and TB, it is essential to ensure 
access to prevention, treatment and care for both conditions. People-centred care with adequate 
support should be available to people with comorbid TB and substance use disorders. Health 
professionals providing treatment of TB should be informed and capacitated to provide basic 
elements of care for people with substance use disorders, including screening, providing brief 
intervention, recognizing and managing acute and life-threatening substance use-related 
conditions, and referring for specialized care when needed. Professionals working in services for 
mental and substance use disorders should be vigilant about comorbid TB and know how to 
provide care for people with both conditions. 

All health professionals providing TB treatment should be able to assess and manage life-threatening 
conditions related to substance use, including alcohol withdrawal (complicated and not complicated 
with delirium and/or seizures), drug overdose and substance intoxication. Health professionals 
should also be able to perform screening using standardized screening tools and linked brief 
interventions, such as the Alcohol Use Disorders Identification Test (AUDIT) (63) and the Alcohol, 
Smoking and Substance Involvement Screening Test (ASSIST) (33). For those who have difficulties in 
stabilizing substance use disorders while receiving treatment for TB, coordinated referral, follow-up 
and consultation with specialized services for mental health and substance use disorders is needed. 
Understanding interventions for the treatment of substance use disorders (such as harm reduction, 
psychosocial and pharmacological interventions, and recovery management) will help improve 
coordination between services and increase the effectiveness of people-centred treatment and care 
for people with TB and substance use disorders. 

3.5 Suicidal behaviours 
Over 700 000 people a year die by suicide worldwide (64). One of the four key interventions in WHO’s 
LIVE LIFE: An implementation guide for suicide prevention in countries (65) is the early identification of 
anyone affected by suicidal behaviours, and their assessment, management and follow-up. Suicidal 
behaviours include suicidal thoughts (or ideation), plans of suicide, suicide attempts and suicide. 
Individuals should be assessed for risk of self-harm/suicide prior to initiating or during TB treatment 
if any of the following applies: extreme hopelessness and despair, current thoughts, plan or act 
of self-harm/suicide or history of suicidal behaviours (e.g. thoughts, plans, acts); if a person has 
a comorbid mental, neurological or substance use condition (such as depression, substance use 
disorder, anxiety or psychosis), chronic pain or extreme emotional distress; or where cycloserine is 
part of the treatment regimen. 

It is important to manage self-harm/suicide, including follow-up, according to the WHO mhGAP 
Intervention Guide 2.0, Self-Harm/Suicide protocol) (32).
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4. Special considerations

4.1 Stigma
Stigma refers to negative attitudes that involve discriminatory actions towards, for example, 
people who are receiving treatment for TB or towards those living with mental health conditions. 
Unfortunately, this is very common, and this stigma can result in serious violations of human rights 
(66). Since TB and mental health conditions can affect people who are socially vulnerable, health-
related stigma and discrimination can exacerbate other social stigmas which can adversely affect a 
person’s personal, social, health and financial well-being. Health-related stigma and discrimination 
can have significant negative impacts on physical and mental health. Staff providing TB care should 
therefore be trained to avoid the use of stigmatizing language and practices related to both TB and 
mental health conditions. WHO’s QualityRights initiative includes e-training3 which promotes the 
rights of people with psychosocial, intellectual and cognitive disabilities (including mental health 
conditions), to address stigma, discrimination and abuse. It promotes improved quality of care in 
mental health and related services using a person-centred, rights-based recovery approach. The 
training is designed for a wide audience, including health workers. 

4.2 Palliative care
Psychological support is a critical element of palliative care where the overall goal is to relieve pain 
and distress and sustain a person’s well-being. Psychological support needs to be tailored to local 
settings with a culturally sensitive approach and respect for individual values and beliefs. Moreover, 
caregivers and healthcare providers providing palliative care frequently experience psychological 
distress themselves, for which psychological support can be beneficial (67). 

4.3 Homelessness 
Individuals who are homeless or in temporary housing have a significantly greater risk of exposure 
to TB, developing active TB and acquiring drug resistance (68); as well as an increased likelihood of 
having a mental health condition (69). Assessment of their situation and related socioeconomic risk 
factors is required (such as poor quality or no housing, low or no income), followed by referral to 
the necessary support (such as social care or financial, housing or employment support). Ongoing 
close monitoring then is needed to provide people-centred services. Assessment for mental health 
conditions is also beneficial to ensure that people have access to the care they may need. These 
actions are important to ensure that people have improved quality of life, which can also have a 
positive effect on treatment outcomes. 

3 https://www.who.int/teams/mental-health-and-substance-use/policy-law-rights/qr-e-training 

4. 

https://www.who.int/teams/mental-health-and-substance-use/policy-law-rights/qr-e-training
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4.4 Multimorbidity and TB-associated disabilities
TB often occurs along with other illnesses – not only mental disorders but also HIV, diabetes, 
hypertension and other conditions (70). These comorbidities are also independently associated with 
a higher risk of mental health problems (71). Health workers in TB and mental health services should 
endeavor to understand each person’s main priorities and concerns and support the treatment 
of both TB and mental disorders in order to comprehensively address the person’s needs. This 
underscores the importance of integrating mental health care and social protection in physical 
health care for many conditions, including TB and mental disorders.
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Annex. WHO resources for mental and 
substance use disorders

Mental health guidelines
• Management of physical health conditions in adults with severe mental disorders: WHO guidelines (1)
• WHO Website: WHO Mental Health Gap Action Programme (mhGAP) (2)
• mhGAP Intervention Guide for mental, neurological and substance use disorders in non-specialized health 

settings: mental health Gap Action Programme - Version 2.0 (3)

Brief biological interventions
• Problem Management Plus (PM+): Individual psychological help for adults impaired by distress in communities 

exposed to adversity, WHO generic field-trial version 1.0. (4)
• Group Problem Management Plus (Group PM+): group psychological help for adults impaired by distress in 

communities exposed to adversity, Generic field-trial version 1.0. (5)
• Self-Help Plus (SH+): A group-based stress management course for adults, Generic field-trial version 1.0. (6)
• Group interpersonal therapy (IPT) for depression (7)
• Thinking healthy: A manual for psychological management of perinatal depression (8) 

Substance use disorders
• mhGAP Intervention Guide for mental, neurological and substance use disorders in non-specialized health 

settings – Version 2.0 (3)
• The Alcohol, Smoking and Substance Involvement Screening Test (ASSIST): manual for use in primary care (9)
• The ASSIST-linked brief intervention for hazardous and harmful substance use: Manual for use in primary care (10)
• Self-help strategies for cutting down or stopping substance use: a guide (11)
• International standards for the treatment of drug use disorders: revised edition incorporating results of field-

testing (12)
• Guidelines for identification and management of substance use and substance use disorders in pregnancy (13)
• WHO guidelines on Community management of opioid overdose (14)
• Integrating collaborative TB and HIV services within a comprehensive package of care for people who inject 

drugs: consolidated guidelines (15)

Mental health integration
• Integrating the response to mental health disorders and other chronic diseases in healthcare systems (16) 
• Framework for collaborative action on tuberculosis and comorbidities (17)

Suicide prevention
• mhGAP Intervention Guide for mental, neurological and substance use disorders in non-specialized health 

settings – Version 2.0 (3)
• LIVE LIFE: An implementation guide for suicide prevention in countries (18)
• Preventing suicide: A global imperative (19)

Mental health in emergency settings
• mhGAP humanitarian intervention guide (mhGAP-HIG): clinical management of mental, neurological and 

substance use conditions in humanitarian emergencies (20)
• Building back better: sustainable mental health care after emergencies (21)
• Psychological first aid: Guide for field workers (22)
• Mental Health and Psychosocial Support in Humanitarian Emergencies: What Should Humanitarian Health 

Actors Know? (23)
• Assessing mental health and psychosocial needs and resources: toolkit for humanitarian settings (24)
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Abbreviations and acronyms

AFB acid-fast bacilli

AHD advanced HIV disease

AIDS acquired immunodeficiency syndrome

ART antiretroviral therapy

CAD computer-aided detection 

CFP-10 culture filtrate protein 10

CI confidence interval

CRP C-reactive protein

CSF cerebrospinal fluid

CXR chest X-ray

DR-TB drug-resistant tuberculosis

DS-TB drug-susceptible tuberculosis

ESAT-6 early secretory antigenic target 6 kDa protein

FDC fixed-dose combination

GDF Global Drug Facility

GI gastrointestinal

HIV human immunodeficiency virus

HIVST HIV self-testing

HMIS health management information system

HTS HIV testing services

IGRA interferon-gamma release assay

IPT isoniazid preventive treatment

IRIS immune reconstitution inflammatory syndrome

LF-LAM lateral flow lipoarabinomannan

LFT liver function test
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LTBI latent tuberculosis infection

MDR-TB multidrug-resistant tuberculosis

MTB Mycobacterium tuberculosis

mWRD molecular WHO-recommended rapid diagnostic test

NNRTI non-nucleoside reverse transcriptase inhibitor

OAMT opioid agonist maintenance therapy

PI protease inhibitor

PLHIV people living with HIV

PrEP pre-exposure prophylaxis

PWUD people who use drugs

QA quality assurance

RR-TB rifampacin-resistant tuberculosis

SOP standard operating procedure

TB tuberculosis

TBST Mycobacterium tuberculosis antigen-based skin test

TPT tuberculosis preventive treatment

TST tuberculin skin test

W4SS WHO-recommended four symptom screen

WHO World Health Organization

XDR-TB extensively drug-resistant tuberculosis
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HIV medicines

3TC lamivudine

ABC abacavir

ATV atazanavir

AZT zidovudine

CPT co-trimoxazole prophylactic therapy

DTG dolutegravir

DRV darunavir

EFV efavirenz

FTC emtricitabine

LPV lopinavir

NVP nevirapine

RAL raltegravir

RTV ritonavir

TAF tenofovir alafenamide

TDF tenofovir disoproxil fumarate

Tuberculosis medicines

B bedaquiline

B6 pyridoxine

E ethambutol

H isoniazid

L linezolid

M moxifloxacin

P rifapentine

Pa pretomanid

R rifampicin

Z pyrazinamide
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Definitions

Adolescent: a person aged 10–19 years. 

Adult: a person over 19 years of age. 

Advanced HIV disease: for adults, adolescents, and children aged 5 years or more, “advanced HIV 
disease” is defined as a CD4 cell count of less than 200 cells/mm3 or a WHO clinical stage 3 or 4 event 
at presentation for care. All children with HIV aged under 5 years should be considered as having 
advanced disease at presentation.

Bacteriologically confirmed TB: a person from whom a biological specimen is positive by a WHO-
recommended rapid diagnostic test, culture or smear microscopy.

Child: a person under 10 years of age.

Clinically diagnosed: when a person who does not fulfil the criteria for bacteriological confirmation 
has been diagnosed with TB disease by a medical practitioner who has decided to give the person 
a full course of TB treatment.

Computer-aided detection (CAD): the use of specialized software to interpret abnormalities on 
chest radiographs that are suggestive of TB. The results are expressed as abnormality scores. CAD 
may be used for screening or triage.

Drug-resistant TB (DR-TB): TB disease caused by a strain of Mycobacterium tuberculosis complex 
that is resistant to any TB medicines.

Drug susceptibility testing (DST): in vitro testing using either molecular or genotypic techniques 
to detect resistance-conferring mutations, or phenotypic methods to determine susceptibility to a 
medicine.

Extensively drug-resistant TB (XDR-TB): TB disease caused by a strain of M. tuberculosis complex 
that is resistant to rifampicin (and may also be resistant to isoniazid), and that is also resistant to at 
least one fluoroquinolone (levofloxacin or moxifloxacin) and to at least one other “Group A” drug 
(bedaquiline or linezolid).

Extrapulmonary tuberculosis (EPTB) (classification): any bacteriologically confirmed or clinically 
diagnosed case of TB involving organs other than the lungs (e.g. pleura, peripheral lymph nodes, 
abdomen, genitourinary tract, skin, joints and bones, meninges).
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High TB transmission setting: a setting with a high frequency of individuals with undetected 
or undiagnosed active TB, or where infectious TB patients are present and there is a high risk 
of TB transmission. People with TB are most infectious when they are untreated or inadequately 
treated. Spread is increased by aerosol-generating procedures and by the presence of highly 
susceptible individuals. 

Household contact: a person who shared the same enclosed living space as the index case for one 
or more nights or for frequent or extended daytime periods during the 3 months before the start of 
current treatment.

HIV-associated TB: the disease state due to M. tuberculosis in an individual who is living with HIV. 

Index patient (index case) of TB: The initially identified person of any age with new or recurrent 
TB in a specific household or other comparable setting in which others may have been exposed. 
An index patient is the person on which a contact investigation is centred but is not necessarily the 
source case.

Inpatient health-care setting: a health-care facility where patients are admitted and assigned a 
bed while undergoing diagnosis and receiving treatment and care, for at least one overnight stay.

Integrated services: integrated health services are health services that are managed and delivered in 
a way that ensures that people receive a continuum of health promotion, disease prevention, diagnosis, 
treatment, disease management, rehabilitation and palliative care services at the different levels and 
sites of care within the health system and according to their needs throughout the life-course. 

Multidrug-resistant TB (MDR-TB): TB caused by a strain of M. tuberculosis that is resistant to 
rifampicin and isoniazid.

Number needed to screen (NNS): the number of persons that need to undergo screening in order 
to diagnose one person with TB disease.

Outpatient health-care setting: a health-care facility where patients are undergoing diagnosis and 
receiving treatment and care but are not admitted for an overnight stay (e.g. an ambulatory clinic 
or a dispensary).

People-centred services: a human rights-based approach to care that consciously adopts 
individuals’, carers’, families’ and communities’ perspectives as participants in, and beneficiaries of, 
trusted health systems that are organized around the comprehensive needs of people rather than 
individual diseases, and respects social preferences.

People who use drugs: people who use psychoactive substances through any route of administration, 
including injection, oral, inhalation, transmucosal or transdermal. For the purposes of this document 
this definition does not include the use of substances such as tobacco or alcoholic and caffeine-
containing beverages and foods.
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Presumptive tuberculosis (TB): presumptive TB refers to a patient who presents with symptoms or 
signs suggestive of TB (prfeviously known as a TB suspect).

TB preventive treatment (TPT): treatment offered to individuals who are considered at risk of TB 
disease in order to reduce that risk. Also referred to as treatment of TB infection, LTBI treatment or 
TB preventive therapy.

Tuberculosis (TB) disease: the disease state due to M. tuberculosis, commonly referred to as TB.

Tuberculosis (TB) infection: a state of persistent immune response to stimulation by M. tuberculosis 
antigens with no evidence of clinically manifest active TB. There is no gold standard test for direct 
identification of M. tuberculosis infection in humans. Most infected people have no signs or symptoms 
of TB but are at risk of active TB disease.

Universal health coverage: under universal health coverage, individuals and communities have 
access to high quality promotive, preventive, curative, rehabilitative and palliative essential health 
services without experiencing financial hardship. 

WHO-recommended rapid diagnostic test: A test approved by WHO that employs molecular 
(e.g. Xpert Ultra®) or biomarker-based techniques (e.g. urinary lipoarabinomannan assays (U-LAM)) 
for the diagnosis of TB. Throughout this publication, the term “WRD” refers to molecular WRDs 
unless otherwise specified.

Women (breastfeeding, pregnant, postpartum): the terms breastfeeding, pregnant or 
postpartum women are used here given that the majority of data are disaggregated by sex and do 
not specify gender identity. However, the term “woman” is intended to be inclusive of all those who 
identify as women and/or who give birth. While the majority of persons who are or can give birth 
are cisgender women (who were born and identify as female), WHO acknowledges the importance 
of the experiences of transgender men and other gender diverse people who have the reproductive 
capacity to give birth.
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1. Background and rationale

1.1 Background and burden of HIV-associated TB
People with HIV are 12–16 times more likely to develop tuberculosis (TB) disease. They also have 
poorer TB treatment outcomes and have more than two-fold higher mortality during TB treatment 
compared to people without HIV (1). Despite advances in the prevention, diagnosis and treatment 
of TB disease, TB remains the leading cause of death among people with HIV worldwide, accounting 
for 167 000 (27%) of global AIDS-related deaths in 2022 (1). In 2022, only 64% of TB episodes among 
people with HIV were diagnosed and notified, and the treatment success rate among people with 
HIV who started TB treatment in 2021 was 79%, lower than for all people with TB (1). A global review 
of autopsy studies, among people who had died from HIV, found 40% prevalence of TB among 
adults, with only 46% of TB diagnosed before death (2).

The World Health Organization (WHO) End TB strategy, endorsed by the World Health Assembly 
in May 2014, provides strategic direction for the achievement of the TB targets within the United 
Nations (UN) Sustainable Development Goals (SDGs). Integrated patient-centred prevention, care 
and social protection for people with HIV-associated TB are key components of the End TB strategy. 
The Strategy outlines a range of medical and socioeconomic interventions to address TB morbidity 
and mortality and the social determinants of TB (3). The importance of protecting human rights with 
integrated people-centred services is reiterated by the political declarations of the respective United 
Nations high-level meetings on the fight against TB (4) and on HIV and AIDS (5).

To help countries mitigate the burden of HIV-associated TB in populations at risk of or affected by both 
diseases, WHO published the Interim policy on collaborative TB/HIV activities in 2004 (6) which was 
updated in 2012 (7). The policy has served as a vehicle for a robust global response, advocating for 
further investment and scale-up of collaborative TB/HIV activities, and provided guidance to Member 
States and other partners on effectively addressing HIV-associated TB. Collaborative TB/HIV activities 
include the establishment and strengthening of mechanisms for delivering services for TB and HIV, 
reducing the burden of TB among people living with HIV, and reducing the burden of HIV in people with 
presumptive and diagnosed TB. Scale-up of these interventions between 2005 and 2022 is estimated to 
have saved 9.2 million lives according to modelling for the Global tuberculosis report 20231.   However, 
although there has been widespread rollout and uptake of antiretroviral therapy, HIV testing in TB 
services and TB screening in HIV services, in 2022 an estimated 671 000 (uncertainty interval: 600 000–
746 000) people living with HIV developed TB disease (1). To reach the End TB strategy target of ending 
TB, sustained efforts to implement and scale up collaborative TB/HIV activities are essential. 

This section of the operational handbook aims to support the implementation of recommendations 
outlined within the TB/HIV section of the WHO consolidated guidelines on tuberculosis. Module 6: 
tuberculosis and comorbidities (in press) (hereinafter referred to as the TB/HIV guidelines). Whilst the focus 
of the handbook is primarily on adults, guidance on programmatic aspects is applicable to collaborative 
TB/HIV activities for all age groups. 
1 To estimate the number of deaths averted by collaborative TB/HIV activities, the actual numbers of TB deaths can be compared with 

the number of TB deaths that would have occurred in the absence of antiretroviral therapy (ART) provided alongside TB treatment for 
people with HIV-associated TB. This number can be estimated conservatively as the number of estimated incident cases multiplied by 
the relevant estimated case fatality ratio for untreated HIV-associated TB. The estimates are conservative because they do not account 
for the impact of TB services or availability of ART or TB preventive treatment on the level of TB incidence; they also do not account 
for the indirect, downstream impact of these interventions on future levels of infections, cases and deaths. 
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1.2 Development of the document

The development of the section on HIV-associated TB (hereinafter referred to as the TB/HIV section) 
was coordinated by the WHO Global Tuberculosis Programme in collaboration with the Department 
of Global HIV, Hepatitis and Sexually Transmitted Infections Programmes. A WHO steering group 
was set up in 2022 to guide the development of the TB/HIV section, and a stakeholder consultation 
with a broad array of experts was convened in September 2022, to inform the drafting process. This 
consultation included participants with expertise in research, clinical practice and programmatic 
implementation, as well as civil society organizations and people with lived experience of HIV-
associated TB, all contributing towards a people-centred perspective.

1.3 Summary of recommendations

Table 1.1 summarizes all existing WHO recommendations2 that relate to HIV-associated TB in 
adults, as published in the WHO consolidated guidelines on tuberculosis. Module 6: tuberculosis and 
comorbidities. HIV-associated TB (in press). Some recommendations will however also be relevant 
for children and adolescents. A full summary of recommendations on HIV-associated TB for children 
and adolescents specifically, can be found in the WHO consolidated guidelines on tuberculosis. 
Module 5: management of TB in children and adolescents (8). Other recommendations for TB 
screening, diagnosis, treatment and care for people regardless of HIV status are also applicable and 
have been published in the respective modules of the WHO consolidated guidelines on tuberculosis 
(8-15). 

Table 1.1. Recommendations in the WHO consolidated guidelines on tuberculosis. 
Module 6: TB and comorbidities. HIV-associated TB 

Reduce the burden of TB among people with HIV

Screening for TB among people living with HIV 

1. People living with HIV should be systematically screened for TB disease at each visit to a health facility (strong 
recommendation, very low certainty of evidence). (11)

2. Among adults and adolescents living with HIV, systematic screening for TB disease should be conducted 
using the WHO-recommended four symptom screen and those who report any one of the symptoms of current 
cough, fever, weight loss or night sweats may have TB and should be evaluated for TB and other diseases 
(strong recommendation, moderate certainty of evidence). (11)
3. Among adults and adolescents living with HIV, C-reactive protein using a cut-off of >5 mg/L may be used to 
screen for TB disease (conditional recommendation, low certainty of evidence). (11)
4. Among adults and adolescents living with HIV, chest X-ray may be used to screen for TB disease (conditional 
recommendation, moderate certainty of evidence). (11)
5. Among individuals aged 15 years and older in populations in which TB screening is recommended, computer-
aided detection software programmes may be used in place of human readers for interpreting digital chest 
X-rays for screening and triage for TB disease (conditional recommendation, low certainty of evidence).  (11)
6. Among adults and adolescents living with HIV, molecular WHO-recommended rapid diagnostic tests may be 
used to screen for TB disease (conditional recommendation, moderate certainty of evidence).  (11)
7. Adult and adolescent inpatients with HIV in medical wards where the TB prevalence is >10% should be 
tested systematically for TB disease with a molecular WHO-recommended rapid diagnostic test (strong 
recommendation, moderate certainty of evidence).  (11)

2 Updates to recommendations will be found on the WHO TB knowledge sharing platform (https://tbksp.org/) and on the WHO HIV/
AIDS page (https://www.who.int/health-topics/hiv-aids).

https://tbksp.org/
https://www.who.int/health-topics/hiv-aids
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Diagnosis of TB in people living with HIV 

Use of molecular WHO-approved rapid diagnostic tests in blood in the diagnosis of 
disseminated TB 

8. In HIV-positive adults and children with signs and symptoms of disseminated TB, Xpert MTB/RIF may 
be used in blood, as an initial diagnostic test for disseminated TB (conditional recommendation, very low 
certainty of evidence). (12)

Use of lateral flow lipoarabinomannan (LF-LAM) in the diagnosis of TB in people living 
with HIV

In inpatient settings  
9. WHO strongly recommends using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, 
adolescents and children: 
• with signs and symptoms of TB (pulmonary and/or extrapulmonary) (strong recommendation, moderate 

certainty in the evidence about the intervention effects); or 
• with advanced HIV disease or who are seriously ill (strong recommendation, moderate certainty in the evidence 

about the intervention effects); or 
• irrespective of signs and symptoms of TB and with a CD4 cell count of less than 200 cells/mm3  (strong 

recommendation, moderate certainty in the evidence about the intervention effects). (12)
In outpatient settings  
10. WHO suggests using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, adolescents and 
children: 
• with signs and symptoms of TB (pulmonary and/or extrapulmonary) or seriously ill (conditional 

recommendation, low certainty in the evidence about test accuracy); and 
• irrespective of signs and symptoms of TB and with a CD4 cell count of less than 100 cells/mm3 

(conditional recommendation, very low certainty in the evidence about test accuracy). (12)
In outpatient settings  
11. WHO recommends against using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, 
adolescents and children: 
• without assessing TB symptoms (strong recommendation, very low certainty in the evidence about test 

accuracy); 
• without TB symptoms and unknown CD4 cell count or without TB symptoms and CD4 cell count greater 

than or equal to 200 cells/mm3 (strong recommendation, very low certainty in the evidence about test 
accuracy); and

• without TB symptoms and with a CD4 cell count of 100–200 cells/mm3 (conditional recommendation, 
very low certainty in the evidence about test accuracy). (12)

TB treatment in people living with HIV 

12. It is recommended that TB patients who are living with HIV should receive at least the same duration of daily 
TB treatment as HIV-negative TB patients (strong recommendation, high certainty of evidence). (14) 
13. People living with HIV with TB and histoplasmosis coinfection should receive TB therapy according to WHO 
treatment guidelines (conditional recommendation; very-low-certainty evidence). (16)

Integrated delivery of care for HIV-associated TB 

14. In settings with a high burden of HIV and TB, TB treatment may be provided for people living with HIV 
in HIV care settings where a TB diagnosis has also been made (strong recommendation, very-low-certainty 
evidence).  (17)
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Eligibility for TB preventive treatment 

15. Adults and adolescents living with HIV who are unlikely to have active TB should receive TB preventive 
treatment as part of a comprehensive package of HIV care. Treatment should be given to those on antiretroviral 
treatment, to pregnant women and to those who have previously been treated for TB, irrespective of the degree 
of immunosuppression and even if LTBI testing is unavailable (strong recommendation, high certainty in the 
estimates of effect).  (9)

Algorithms to rule out TB disease prior to offering TB preventive treatment 

16. Adults and adolescents living with HIV who are screened for TB according to a clinical algorithm and 
who report any of the symptoms of current cough, fever, weight loss or night sweats may have active TB and 
should be evaluated for TB and other diseases and offered preventive treatment if active TB is excluded (strong 
recommendation, moderate certainty in the estimates of effect).  (9)

17. Chest radiography may be offered to people living with HIV on antiretroviral therapy (ART) and preventive 
treatment be given to those with no abnormal radiographic findings (conditional recommendation, low certainty 
in the estimates of effect). (9)

Testing for TB infection 

18. Either the tuberculin skin test (TST) or interferon-gamma release assays (IGRAs) can be used to test for TB 
infection (strong recommendation, very low certainty of the evidence).  (13)

19. Mycobacterium tuberculosis antigen-based skin tests (TBSTs) may be used to test for TB infection (conditional 
recommendation for the intervention, very low certainty of the evidence). (13)

TB preventive treatment regimens 

20. The following options are recommended for the treatment of LTBI regardless of HIV status: 6 or 9 months 
of daily isoniazid, or a 3-month regimen of weekly rifapentine plus isoniazid, or a 3-month regimen of daily 
isoniazid plus rifampicin (strong recommendation, moderate to high certainty in the estimates of effect). A 
1-month regimen of daily rifapentine plus isoniazid or 4 months of daily rifampicin alone may also be offered as 
alternatives (conditional recommendation, low to moderate certainty in the estimates of effect).  (9)

21. In settings with high TB transmission, adults and adolescents living with HIV who have an unknown 
or a positive LTBI test and are unlikely to have active TB disease should receive at least 36 months of 
daily isoniazid preventive treatment (IPT). Daily IPT for 36 months should be given whether or not the 
person is on ART, and irrespective of the degree of immunosuppression, history of previous TB treatment 
and pregnancy in settings considered to have a high TB transmission as defined by national authorities 
(conditional recommendation, low certainty in the estimates of effect). (9)
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Reduce the burden of HIV among people with TB

Routine HIV testing for people with presumptive and diagnosed TB

22. HIV testing services should be offered to all individuals with presumptive and diagnosed TB (strong 
recommendation, low quality of evidence). (7)

23. All household contacts of a person with HIV-associated TB should be offered HIV testing services (strong 
recommendation, very low-quality evidence). (18)

24. In settings of high HIV burden, all household and close contacts of people with TB should be offered HIV 
testing services (strong recommendation, very low-quality evidence). (18)

25.  In settings of low HIV burden, all household members and close contacts of people with TB who have 
symptoms compatible with TB disease may be offered HIV testing services as part of their clinical evaluation 
(conditional recommendation, very low-quality evidence). (18)

26. Partner services should be offered to people with HIV-associated TB (strong recommendation, moderate-
quality evidence). (19)

HIV treatment and care for people with TB 

27. A package of interventions including screening, treatment and/or prophylaxis for major opportunistic 
infections, rapid ART initiation and intensified adherence support interventions should be offered to everyone 
presenting with advanced HIV disease (strong recommendation, moderate-quality evidence). (20)

28. ART should be started as soon as possible within 2 weeks of initiating TB treatment, regardless of CD4 cell 
count, among people living with HIV. a  (21)
Adults and adolescents (strong recommendation, low- to moderate-certainty evidence)
a Except when signs and symptoms of meningitis are present

29. Antiretroviral therapy is recommended for all patients with HIV and drug-resistant tuberculosis requiring 
second-line antituberculosis drugs, irrespective of CD4 cell count, as early as possible (within the first 8 weeks) 
following initiation of antituberculosis treatment (strong recommendation, very-low-certainty evidence). (10, 17)

30. Routine co-trimoxazole prophylaxis should be given to all people living with HIV with active TB disease 
regardless of CD4 cell count (strong recommendation, high-certainty evidence) . (17) 

Integrated delivery of care for HIV-associated TB

31. In settings with a high burden of HIV and TB, ART should be initiated in TB treatment settings, with linkage to 
ongoing HIV care and ART (strong recommendation, very-low-certainty evidence). (17)
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2. Establish and strengthen 
collaboration across health 
programmes and across sectors for 
delivering people-centred services for 
HIV-associated TB

To support countries in the introduction and scale-up of collaborative action on TB and 
comorbidities, including for HIV-associated TB, WHO developed the Framework for collaborative 
action on tuberculosis and comorbidities (22). This document focuses on five key areas that are 
central to delivering people-centred care for TB and comorbidities: (A) Strengthen governance 
and accountability for collaborative action; (B) Conduct an analysis of access to quality services for 
TB and comorbidities; (C) Coordinate planning and resource mobilization for collaborative action; 
(D) Implement and scale up people-centred services for TB and comorbidities; and (E) Strengthen 
monitoring, evaluation and research. Recommended actions are summarized in Table 2.1.

The Framework for collaborative action on TB and comorbidities has been adapted in this chaper, 
to include specific considerations for assuring human rights-based person-centred services 
to address HIV-associated TB. Depending on the context, people with HIV and TB may also 
experience other comorbidities such as diabetes, pulmonary disorders other than TB, mental health 
disorders, smoking and substance use disorders, undernutrition and viral hepatitis. Collaboration 
between TB and HIV programmes as well as with other programmes is therefore critical to provide 
comprehensive and holistic people-centred services using a human rights-based approach that 
supports integrated quality care (22).
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2. Establish and strengthen collaboration across health programmes and 

across sectors for delivering people-centred services for HIV-associated TB

Table 2.1. Summary of the Framework for collaborative action on TB and 
comorbidities 

Source: Framework for collaborative action on tuberculosis and comorbidities. Geneva: World Health Organization; 2022 (22)

Summary of the Framework for collaborative 
action on TB and comorbidities 

Strengthen governance and accountability for collaborative action
A.1 Strengthen political commitment, coordination and accountability for collaborative action on 
TB and comorbidities
A.2 Support financing and legislation that promote people-centred care 
A.3 Ensure meaningful engagement of civil society and affected communities at all stages of planning, 
implementation, monitoring and evaluation

Conduct an analysis of access to quality services for TB and comorbidities
B.1 Assess the joint burden of TB and comorbidities
B.2 Determine access to services and the financial burden for people with TB and comorbidities 
B.3 Map health service delivery for TB and comorbidities
B.4 Identify gaps in services and conduct root cause analysis

Coordinate planning and resource mobilization for collaborative action
C.1 Identify priority comorbidities and interventions
C.2 Define and reorient models of care for TB and comorbidities towards people-centred services, 
primary health care and universal health coverage 
C.3 Conduct collaborative planning and budgeting to scale up people-centred services for TB and 
comorbidities
C.4 Align advocacy and communication across health programmes

Implement and scale up people-centred services for TB and comorbidities
D.1 Jointly develop policies, guidelines and procedures for collaborative action on TB and comorbidities
D.2 Mobilize a qualified multidisciplinary workforce, including among private providers and non-
health sectors for collaborative action 
D.3 Ensure access to essential medicines, vaccines, diagnostics and health technologies for TB and 
comorbidities
D.4 Engage civil society and communities affected by TB and comorbidities in refining and delivering 
people-centred services
D.5 Optimize access to social protection to prevent financial hardship due to TB and comorbidities
D.6 Facilitate uptake of digital technologies to deliver health and social protection services across 
programmes
D.7 Introduce phased scale-up of people-centred services for TB and comorbidities 

Strengthen monitoring, evaluation and research 
E.1 Adopt indicators and set targets for collaborative action on TB and comorbidities
E.2 Strengthen surveillance for comorbidities among people with TB, and surveillance for TB among 
people with comorbidities and health-related risk factors in accordance with WHO recommendations
E.3 Introduce and scale up monitoring and evaluation of collaborative action on TB and comorbidities 
at all levels
E.4 Conduct joint reviews of quality and coverage of services to inform programming
E.5 Conduct operational and implementation research to inform policy, programming and service 
delivery

A

C

B

D

E

https://www.who.int/publications/i/item/9789240055056
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2.1 Strengthen governance and accountability for 
TB/HIV collaborative activities

2.1.1  Strengthen political commitment, coordination and accountability for 
collaborative action on TB and HIV 

2.1.2  Support financing and legislation that protect human rights and promote people-
centred care 

2.1.3  Ensure meaningful engagement of civil society and affected communities at all 
stages of planning, implementation, monitoring and evaluation

2.1.1  Strengthen political commitment, coordination and accountability for 
collaborative action on TB and HIV 

HIV programmes and TB programmes, including their counterparts in other line ministries (for 
example, in ministries responsible for prison or mining health services), the private-for-profit sector, 
communities and civil society organizations should work together to provide access to integrated 
services, preferably at the same time and location. To address other comorbidities and to enhance 
integrated delivery of health and social protection services, representatives from other programmes 
within and beyond the health sector may also be considered, for example departments overseeing 
primary health care, mental health, noncommunicable diseases, nutrition, reproductive, mother, child 
and adolescent health, smoking and substance use disorders, social support services, and gender. 

National coordinating bodies are needed at all levels of the health system to ensure strong and 
effective collaboration between HIV programmes and national TB programmes and to offer a 
platform for coordination and synergy among stakeholders within and beyond the health sector. 
Evidence has shown that coordinating bodies for HIV-associated TB that operate at all levels of 
the health system with active participation of all relevant stakeholders – including affected people 
and communities, civil society, and the respective health and social protection programmes – are 
feasible. Coordinating bodies can also effectively establish political commitment and ownership of 
collaborative activities at the country level (23, 24). Representation of people at risk of, or affected by, 
both diseases is essential to ensure effective implementation of integrated services and programme 
success. In countries where a national multisectoral mechanism for TB has already been established 
(e.g. as part of the Multisectoral accountability framework for TB (25)), the coordinating platforms 
for TB and HIV should have clear linkages with this mechanism to optimize synergies including, for 
example, for financing, social protection and housing. There should also be clear linkages with the 
national AIDS commissions, which coordinate the multisectoral response to HIV.

A national coordinating body for collaborative TB/HIV activities should have clear and consensus-based 
terms of reference, including the roles and responsibilities of the national TB and HIV programmes, 
and of other health programmes and relevant sectors in implementing, scaling up, monitoring and 
evaluating TB/HIV collaborative activities at all levels. The important areas of responsibility are: 

• coordination of collaborative TB/HIV activities throughout the programme management cycle 
from assessment, planning and resource mobilization, to scale-up and monitoring and evaluation; 

• liaison with and reporting to the multisectoral coordination mechanism for TB and the national 
AIDS commissions; and other coordinating mechanism(s) that may exist on human rights, social 
protection, and gender, among others; 
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• facilitation of the involvement of communities and their organizations, civil society, 
nongovernmental organizations, and individuals; and 

• ensuring alignment of advocacy and communication on TB and HIV and other comorbidities.

2.1.2  Support financing and legislation that protect human rights and promote 
people-centred care

Programmes should work together to ensure financing and legislation to support the delivery of 
integrated care. This might include:

• scaling up financing models that incentivize the provision of comprehensive services as part of 
national health financing strategies; 

• advocating for change in legislation and financing to allow task shifting and the engagement of 
peer supporters to deliver human rights-based people-centred care, for example for differentiated 
service delivery; 

• building capacity among civil society organizations to monitor and strengthen implementation of 
laws to address stigma and discrimination and other forms of social exclusion; and

• advocating for decriminalization of drug use and strengthening linkages with prison services to 
ensure fulfilment of the human right to equitable access to care for HIV-associated TB and other 
related comorbidities for prisoners.

Since legislation and financing often lie outside the purview of the TB and HIV programmes, it is 
essential to develop strong partnerships with stakeholders from outside the health system, including 
funding agencies, to advocate for and assist in addressing these areas. This may include, for example, 
advocating for legislation that allows prescription of opioid agonist maintenance therapy (OAMT), or 
advocating for financing that allows implementation of social protection. Moreover, the coordinating 
platforms for TB and HIV should also liaise with the coordinating platform for the Multisectoral 
accountability framework for TB (25) and with the National AIDS Council to optimize synergies.

2.1.3  Ensure meaningful engagement of civil society and affected communities at 
all stages of planning, implementation, monitoring and evaluation 

Expanding collaborative TB/HIV activities beyond the health sector is crucial, through meaningful 
involvement of communities, civil society organizations and individuals in the governance and 
decision-making, planning, implementation and monitoring of TB/HIV activities at all levels. People 
at risk of, or affected by, TB and HIV, as well as community stakeholders (e.g. opinion and religious 
leaders), community-led and community-based organizations working on advocacy, treatment 
literacy and community mobilization are key actors in generating demand for people-centred 
services at all levels of care. Engagement and support, including financial support, for civil society 
and affected communities is therefore critical. Advocacy targeted at influencing policy and sustaining 
political commitment, programme implementation and resource mobilization is needed to accelerate 
the implementation of collaborative TB/HIV activities. Programmes and stakeholders should work 
together to empower affected people and communities, and civil society, to ensure they are a 
continuum of the health system and can be actively, formally and regularly engaged in shaping the 
agenda on HIV-associated TB. This includes from governance, decision-making and planning, to 
monitoring and evaluation, as well as in advocacy for scale-up of non-discriminatory, high-quality 
care for HIV-associated TB and other comorbidities, and for availability of related resources through 
domestic and external sources.
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2.2 Conduct an analysis of access to quality services 
for TB and HIV

2.2.1  Assess the joint burden of TB and HIV

2.2.2  Determine access to services and the financial burden for people with TB and HIV 

2.2.3  Map health service delivery for TB and HIV 

2.2.4  Identify gaps in services and conduct root cause analysis

2.2.1  Assess the joint burden of TB and HIV

Routine surveillance is essential for understanding the characteristics of the TB and HIV epidemics in 
the country and to inform programme planning and implementation. The surveillance of TB disease 
among people with HIV can be based on the analysis of routine programme data collected for 
people with HIV who are newly initiated on ART. Surveillance of HIV among people with TB can be 
performed through: (i) periodic cross-sectional HIV seroprevalence surveys among a representative 
sample of people with TB in a country; (ii) sentinel surveys using people with TB as a sentinel 
group within the general HIV sentinel surveillance system; and (iii) using data from routine HIV 
testing of people with presumptive or diagnosed TB. The surveillance method depends on the 
state of the underlying HIV epidemic, the overall TB epidemiology, and the level of integration and 
decentralization of services for HIV-associated TB. Inclusion of surveillance of other comorbidities 
and social determinants, common to TB and HIV, may also be considered as part of this assessment. 
These might include undernutrition, pulmonary disorders other than TB, mental health disorders, 
smoking and substance use disorders (alcohol and drugs), viral hepatitis and diabetes. If the collection 
of data on comorbidities and social determinants is not integrated into routine TB surveillance, 
then these data may be shared by other programmes responsible for their surveillance or can be 
collected through population- or facility-based surveys. Key considerations for assessing the joint 
burden of TB and HIV are summarized in Box 2.1. 

Incorporating HIV testing within TB prevalence surveys and antituberculosis drug resistance surveys 
provides an opportunity to optimize HIV testing coverage and improve knowledge among national 
TB and HIV programmes on the relationship between HIV, TB and drug-resistant TB at the population 
level (26, 27). It also provides critically important benefits to individuals living with HIV, including 
better access to testing, early detection and rapid initiation of treatment (7). 

In the context of a TB prevalence survey, HIV testing may be offered according to the following 
strategies: in settings with a generalized HIV epidemic or where HIV care is more decentralized, HIV 
screening and testing should be offered for all participants in a TB prevalence survey; in settings 
where the HIV epidemic is concentrated or where HIV care is more centralized, HIV testing should 
be offered to all participants diagnosed with TB and to participants presenting with symptoms and/
or chest X-ray findings suggestive of TB, in accordance with WHO recommendations. The minimum 
acceptable standard would be to offer HIV testing to all participants found to have TB.

Further guidance on inclusion of HIV and other comorbidities within TB prevalence surveys is 
published in WHO consolidated guidelines on tuberculosis data generation and use. Module 3: national 
tuberculosis prevalence surveys guidance, tuberculosis data generation and use (in press) (28).
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1 Surveillance of HIV should be conducted among people with TB and surveillance of TB 
disease among people living with HIV in all countries, irrespective of national adult HIV 
and TB prevalence rates, in order to inform programme planning and implementation. 

2 Countries where HIV services are not yet scaled up, with unknown HIV prevalence rates 
among people with TB, should conduct an HIV seroprevalence (periodic or sentinel) 
survey to assess the situation. 

3 In countries with a generalized HIV epidemic state,a HIV testing services for all people 
with presumptive or diagnosed TB should form the basis of surveillance. Where this is 
not yet in place, periodic surveys or sentinel surveys are suitable alternatives. 

4 In countries with a low-level HIV epidemic state,b where HIV services are not yet scaled 
up, periodic (special) or sentinel surveys among people with TB are recommended 
every 2–3 years. 

5 In countries with a concentrated HIV epidemic state,c where groups at high risk of HIV 
infection are localized in certain administrative areas, HIV testing services for all people 
with presumptive or diagnosed TB in those administrative areas should form the basis 
of surveillance. In administrative areas with a low-level HIV epidemic state, where HIV 
services are not yet scaled up, periodic (special) or sentinel surveys every 2–3 years are 
suitable alternatives. 

6 HIV testing should be an integral part of TB prevalence surveys and antituberculosis 
drug resistance surveillance. 

a  Generalized epidemic state: HIV prevalence is consistently >1% in pregnant women.
b  Low-level epidemic state: HIV prevalence has not consistently exceeded 5% in any defined subpopulation.
c  Concentrated epidemic state: HIV prevalence is consistently >5% in at least one defined subpopulation and is <1% in pregnant 

women in urban areas.
Source: WHO policy on collaborative TB/HIV activities. Guidelines for national programmes and other stakeholders. Geneva: 
World Health Organization; 2012 (7)

Whatever strategy is selected, HIV surveillance among people with TB should follow nationally 
recommended guidelines related to HIV testing, in terms of who to test, the testing strategy and in 
accordance with the 5 Cs: Consent, Confidentiality, Counselling, Correct test results and Connection 
or linkage to prevention, care and treatment (17, 26). Unlinked anonymous testing for HIV is not 
recommended because results cannot be traced back to individuals who need HIV care and 
treatment (26). For HIV testing to be offered, HIV care and ART provision need to be in place so that 
those individuals newly diagnosed with HIV during the surveillance can immediately receive TB and 
HIV treatment and services based on national guidelines.  

Evidence from descriptive studies has shown HIV surveillance among people with TB to be a critical 
activity in understanding the trends of the HIV epidemic and in the development of sound strategies 
to address the dual TB/HIV epidemic (7). Mortality audits may also highlight other causes of death, 
such as undernutrition, that need to be addressed during care for HIV-associated TB (29). These data 
can be consolidated and analysed as part of overall country review and planning processes for TB 
and HIV as well as other relevant comorbidities. Gaps in evidence identified during this process can 
inform further data collection.

Box 2.1 Guidance for assessment of the joint burden of TB and HIV 
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2.2.2  Determine access to services and the financial burden for people with TB and 
HIV 

To deliver human rights-based people-centred services, it is crucial to understand the factors that 
affect general access to services for HIV-associated TB, with attention to barriers experienced by 
subpopulations, including people with other comorbidities, barriers specific to certain geographic 
locations, and the socioeconomic impact of HIV-associated TB (30). Access to TB/HIV services can 
be determined through patient pathway analyses, or operational research. Understanding the root 
causes to the barriers is essential in planning for improving access to TB/HIV services for those in 
need. The financial burden may be assessed through analysis of data from TB patient cost surveys 
which include disaggregation by HIV status, national demographic and health surveys and health 
expenditure and utilization surveys. When assessing the socioeconomic impact of HIV-associated 
TB, access to existing social protection schemes that mitigate the financial impact of HIV-associated 
TB and enable affected people to adhere to treatment should also be considered. 

2.2.3 Map health service delivery for TB and HIV 

Data on the current capacity, performance, limitations and distribution of health and social protection 
services for HIV-associated TB and other comorbidities can be gathered from sources including 
health system reviews or readiness assessment mapping such as the Harmonized Health Facility 
Assessment (31). The mapping of service delivery for TB, HIV and HIV-associated TB should assess 
public and private sectors and nongovernmental stakeholders, including an assessment of access to 
services among the key populations for HIV and other vulnerable or at-risk populations. Guidance 
on public-private mix is published in Guide to develop a national action plan on public-private mix for 
tuberculosis prevention and care (32). Availability of, or proximity to, equipment and consumables to 
screen for and diagnose TB and HIV should be assessed in the respective services. For diagnostics, 
it is also important to understand the connection with the laboratory and sample transportation 
network, including factors such as frequency of sample collection and speed of turnaround of results. 
It is also important to determine the availability, deployment, qualifications and training needs of the 
health workforce for the detection, prevention, treatment and care of HIV-associated TB, including 
community health workers and social workers. 

2.2.4 Identify gaps in services and conduct root cause analysis

Data collected on epidemiology, access to services from the user perspective, the health system and 
service delivery, as described above, should be analysed to identify gaps and opportunities. Root 
cause analysis (33) can help understanding of the reasons for gaps in services and inform strategies 
to address these.  
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2.3 Coordinate planning and resource mobilization 
for collaborative action 

2.3.1  Identify priority comorbidities and interventions

2.3.2  Define and reorient models of care for HIV-associated TB and other comorbidities 
towards people-centred services, primary health care and universal health 
coverage

2.3.3  Conduct collaborative planning and budgeting to scale up people-centred 
services for TB and HIV

2.3.4  Align advocacy and communication across health programmes 

2.3.1  Identify priority comorbidities and interventions 

WHO has recommended collaborative TB/HIV activities in all contexts since 2004 and as such, HIV 
should be a prioritized TB comorbidity for all countries. Collaborative TB/HIV activities have been 
scaled up in most high TB/HIV burden settings. However, there will likely be gaps in access and 
quality across the cascade of care. 

As part of the planning process, countries should identify priority gaps and related interventions 
to scale up and strengthen access to TB/HIV services, based on the analysis of access to quality 
services for TB and HIV, which should also include other comorbidities. Criteria for prioritization 
should be agreed using the coordination platform or related technical working group. The criteria for 
prioritization may include, but should not be limited to, the causes and distribution of morbidity and 
mortality, cost implications, ethical, equity and human rights considerations and acceptability. During 
the data review, another comorbidity such as undernutrition may be identified as important among 
people dying from TB and HIV, and so priority may be given to assessment of and management of 
undernutrition in all people with TB and HIV. 

Some countries have a concentrated HIV epidemic and a high burden of TB, with a limited coverage 
of collaborative TB/HIV activities. In such a context they should prioritize, in the short term, activities 
to reduce the burden of TB among people with HIV (TB screening, TB preventive treatment, diagnosis, 
treatment and care) among all people attending HIV care. In parallel, HIV testing and ART within TB 
services may be scaled up strategically starting with urban centres, high HIV burden provinces or 
populations more at risk of HIV.

2.3.2 Define and reorient models of care for HIV-associated TB and other 
comorbidities towards people-centred services, primary health care and 
universal health coverage 

Where feasible, programmes should aspire to decentralize and integrate services for TB and HIV 
down to the primary care and community levels, so that people with HIV-associated TB can access 
care on an ambulatory basis where possible (34). Services for TB and HIV should be tailored to the 
needs and preferences of affected persons and should aim to minimize the time and financial costs 
incurred while accessing care. To this end, programmes should work together to shape models of 
care and social protection that assure the provision of integrated services, preferably at the same 
time and location, and as close as possible to people who need them. Integrated models of care 
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are feasible, acceptable, cost-effective and may have high rates of TB treatment success (35-39). A 
concern with any model of integration is the risk of nosocomial spread of TB. Thus, implementation 
of proper infection prevention and control measures (see Chapter 3.5) is crucial throughout health 
facilities in high burden settings to minimize the risk of nosocomial spread of TB to immunosuppressed 
people living with HIV. On the other hand, integrated care supports early detection and treatment 
of undiagnosed infectious TB and may result in a reduction of TB risk compared with separate 
services. Box 2.2 and Fig. 2.1 describe models of service delivery for TB, HIV and other comorbidities, 
according to where a person first seeks care, and according to the degree of integration (22). 

Models of service delivery for HIV-associated TB range from disease-specific separate service 
providers for TB and for HIV, to “one-stop-shop” services where integrated care for TB and 
HIV is provided at the same time and location by the same trained healthcare provider. 
Within these models, care may be provided by separate specialist healthcare workers 
who refer clients to different services according to established pathways. Alternatively, 
multidisciplinary teams comprising professionals with a mix of skills, including medical and 
non-medical, required to meet the needs of the end user, may provide coordinated care 
(40). Care can also be provided by one healthcare worker for both TB and comorbidities, 
where the expertise is available (41). In most settings, the engagement of community health 
workers, outreach teams and peer supporters will help strengthen all models of care.

Integrated services for HIV-associated TB have been associated with higher notification of 
smear-negative pulmonary and extrapulmonary TB, improved treatment success rates and 
lower TB mortality, as well as timely initiation of ART (42-45). Models of care for HIV-associated 
TB can be categorized according to where a person first seeks care, and according to the 
degree of integration (Fig. 2.1) (22, 41). These models are not exhaustive nor prescriptive; 
national programmes should define the models that best enable the provision of quality-
assured comprehensive services as close as possible to the end user. 

Separate service delivery
Entry via TB services: in this model, TB services may offer HIV testing on site and refer 
people with a positive HIV test to HIV services for ART initiation and HIV care. Alternatively, 
TB services may offer HIV self-testing, and referral for further HIV test confirmation, and 
ART as required, within HIV services. Regardless of test results, people should be provided 
with HIV prevention information. This model may require training of healthcare workers on 
HIV testing tools, recording and reporting and referral pathways.  

Entry via HIV services: in this model, HIV services screen for TB using available screening 
tools. Where indicated, HIV services may also test for TB using the point-of-care LF-LAM 
test and take an appropriate sample for diagnostic testing. As for models with entry via TB 
services, this model requires training of healthcare workers on the relevant TB screening 
tools and LF-LAM, TB diagnostic sample collection, as well as recording and reporting and 
referral pathways. 

Co-located services
Co-location refers to separate service providers located in the same or adjacent premises. 
Co-located models of care may further reduce the need to travel to multiple distant facilities 
and enable a higher degree of integration between TB and HIV services. However, while 
services are provided on the same premises, it is important to highlight the need for close 
collaboration in order to minimize the waiting time between appointments, for example, 
as well as reduce the number of times a person needs to attend to receive care for TB 
and for HIV, and enable integrated patient health records. This model of care facilitates 

Box 2.2 Models of service delivery for HIV-associated TB
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linkage to care and promotes closer collaboration between providers but may be more 
time-consuming and costly to the end user and their family compared to one-stop-shop 
services. 

One-stop-shop services

This model provides people-centred care for TB and HIV through a spectrum of activities 
including screening, diagnosis, treatment and care by the same healthcare worker in the 
respective specialist services or in primary healthcare services, in the same visit. Services 
may be provided in primary care settings or through community outreach initiatives that are 
adapted to the needs of service users and are available close to where they live. Integrated 
models of care may improve health outcomes; reduce transport costs, income loss and 
other costs associated with attending appointments; simplify recording and reporting; and 
can be more time efficient.

Fig. 2.1. Models of integrated care for people with TB, HIV and other comorbidities 

Source: Framework for collaborative action on tuberculosis and comorbidities. Geneva: World Health Organization; 
2022 (22)
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2.3.3 Conduct collaborative planning and budgeting to scale up people-centred 
services for TB and HIV

Joint planning and budgeting for integrated services may contribute to efficiency of resource use 
and improved health outcomes. To ensure sustainability, planning should be harmonized with the 
country’s national health strategic plans, health system-strengthening agenda and overall efforts 
towards achieving universal health coverage (UHC) and social protection. Key areas for joint planning 
include quality-assured health services; health workforce; information systems and sharing of data 
with relevant agencies; equitable access to essential medicines, vaccines and technologies; health 
financing and social protection; and leadership and governance. Joint proposals should be prepared 
for mobilizing domestic and external resources for collaborative TB/HIV activities. These should be 
prepared within the framework of the joint coordinating body, building on the comparative strengths 
of both programmes and the specific needs of the country. Alternatively, both HIV and TB funding 
proposals should include resources to address collaborative TB/HIV activities in each proposal with 
clear division of labour to avoid duplication of efforts (7).

2.3.4 Align advocacy and communication across health programmes

Advocacy targeted at influencing policy, programme implementation, and resource and community 
mobilization is important to accelerate implementation of collaborative TB/HIV activities at all levels. 
Two-way communication between the programmes and the public and with affected populations, 
can inform and create awareness about both diseases and is crucial for ensuring that people actively 
seek and demand services. Effective communication measures focus on communities rather than 
individuals and combine a series of elements from the use of data, science, research, policy and 
advocacy. This can inform the public, shape perceptions and attitudes, mitigate stigma and enhance 
the protection of human rights. It can also create demand for services, form stronger links with health 
services and systems, and improve provider–client relationships. Joint communication strategies for 
HIV-associated TB should ensure the mainstreaming of HIV messaging in TB communications and of 
TB messaging in HIV communications (7). 
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2.4 Implement and scale up people-centred services 
for HIV-associated TB

2.4.1  Jointly develop policies, guidelines and procedures for collaborative TB/HIV 
activities 

2.4.2  Mobilize a qualified multidisciplinary workforce, including among private 
providers and non-health sectors for collaborative action 

2.4.3  Ensure access to essential medicines, vaccines, diagnostics and health technologies 
for TB and HIV 

2.4.4  Engage civil society and communities affected by TB and HIV in refining and 
delivering people-centred services

2.4.5  Address the needs of key, vulnerable and at-risk populations

2.4.6  Facilitate access to social protection to prevent financial hardship due to TB and 
HIV 

2.4.7  Facilitate uptake of digital technologies to deliver health and social protection 
services across programmes 

2.4.8 Scale up people-centred services for TB and HIV

2.4.1 Jointly develop policies, guidelines and procedures for collaborative TB/HIV 
activities

To implement and scale up people-centred services for TB and HIV, programmes should jointly 
develop policies, guidelines and procedures for collaborative action and mainstream collaborative 
TB/HIV activities within national guidelines and standard operating procedures. Consideration 
should also be given to assessing and addressing other common comorbidities and risk factors such 
as under-nutrition, pulmonary disorders other than TB, mental illness, tobacco use, substance use 
disorders and diabetes.

2.4.2  Mobilize a qualified multidisciplinary workforce, including among private 
providers and non-health sectors for collaborative action 

An adequately trained multidisciplinary workforce should be mobilized according to needs identified. 
Joint capacity-building for collaborative activities should include training of TB, HIV and primary 
healthcare workers in issues related to HIV-associated TB. Consideration should also be given to the 
role of the private sector and medical associations in increasing capacity and resources (32). Ensuring 
continued competency-based education of healthcare workers through clinical mentoring, regular 
supportive supervision and the availability of standard operating procedures and job aids, reference 
materials and up-to-date national guidelines is important (7). 

2.4.3  Ensure access to essential medicines, vaccines, diagnostics and health 
technologies for TB and HIV 

Countries should ensure access to essential medicines, vaccines, diagnostics and health technologies 
as required in the respective services, according to the models of care for delivering integrated 
services for HIV-associated TB. Capacity should also be enhanced in the healthcare system, for 
example in the laboratory, supply management, health information, referral and integrated service 
delivery systems, to enable them to deliver collaborative TB/HIV activities (46). Box 2.3 outlines key 
considerations to ensure delivery of integrated services for HIV-associated TB.
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 Î Advocate for inclusion of prevention measures, screening tools, diagnostic tests including 
point-of-care tests, medication and care for TB and HIV within the essential package of 
care under UHC, to eliminate out-of-pocket costs. 

 Î Ensure all commodities are registered and quality assured.
 Î Collaborate with international organizations, such as the World Food Programme, and 

nongovernmental organizations working on food security and nutrition to facilitate 
access to nutritional support.

 Î Strengthen capacity in procurement and supply management, including training, 
storage and management information systems to reduce stockouts.

 Î Where possible, stock medications for key comorbidities in TB services, and vice versa, 
to minimize the need for referral for diagnosis and treatment.

 Î Develop adequate laboratory network capacity or strong linkages to existing laboratory 
networks (e.g. expand sputum transportation networks to where relevant comorbidity 
services are delivered; invest in expanded use of common diagnostic platforms for TB, 
HIV, viral hepatitis, SARS-CoV-2).

2.4.4 Engage civil society and communities affected by TB and HIV in refining and 
delivering people-centred services

Persons affected by or at risk of HIV-associated TB, their communities and civil society should be 
actively engaged in decision-making, defining needs, prioritizing actions, designing and implementing 
interventions to address HIV-associated TB and comorbidities, in research as well as in monitoring, 
evaluating and reviewing their impact (22). They are also important partners in generating demand 
for integrated services, monitoring and addressing stigma and discrimination and other forms of 
social exclusion, as well as in delivering health education, advocacy and peer support for those 
undergoing treatment, for key populations and for the wider community (3). Community health 
workers should be remunerated according to the scope of their engagement, in line with local 
employment rules and regulations (47). Advocacy targeted at influencing policy and sustaining 
political commitment, programme implementation and resource mobilization is very important to 
accelerate the implementation of collaborative TB/HIV activities (7). 

Services for TB prevention, diagnosis, treatment and care can be integrated with those for HIV, and 
vice versa, through community-based organizations such as TB care or home-based HIV care, and 
community-based social support. Trained home-based care and community health workers as well 
as nongovernmental organizations have been successful in providing TB and HIV services in various 
countries, including for key populations (48-53). Community-based TB (54, 55) and HIV care services 
(56) are cost effective. While implementing collaborative TB/HIV activities, it is imperative that civil 
society organizations, including nongovernmental and community-based organizations, advocate, 
promote and follow national TB and HIV guidelines, including monitoring and evaluation of TB/HIV 
activities using nationally recommended indicators. 

Box 2.3 Key actions to ensure access to essential medicines, vaccines, diagnostics 
and health technologies:



19
2. Establish and strengthen collaboration across health programmes and 

across sectors for delivering people-centred services for HIV-associated TB

2.4.5  Address the needs of key, vulnerable and at-risk populations

Removing punitive laws, policies and practices

 Î Laws, legal policies and practices should be reviewed and, where necessary, revised by 
policy-makers and government leaders, with meaningful engagement of stakeholders 
from key population groups to allow and support increased access to services for key 
populations

 Î Countries should work towards decriminalization of drug use/injecting, drug possession, 
sex work, same-sex activity and nonconforming gender identities, and towards 
elimination of the unjust application of civil law and regulations against people who use/
inject drugs, sex workers, men who have sex with men and trans and gender diverse 
people

Reducing stigma and discrimination

 Î Health services should be made available, accessible and acceptable to people from 
key populations, based on the principles of medical ethics, avoidance of stigma, non-
discrimination and the right to health

 Î Countries should work towards implementing and enforcing anti-discrimination and 
protective laws derived from human rights standards, to eliminate stigma, discrimination 
and violence against people from key populations

 Î Policy-makers, parliamentarians and other public health leaders should work together 
with civil society organizations in their efforts to monitor stigma, confront discrimination 
against key populations and change punitive legal and social norms

Community empowerment

 Î Key population-led groups and organizations should be made essential partners and 
leaders in designing, planning, implementing, monitoring and evaluating health services

 Î Programmes should implement a package of interventions to enhance community 
empowerment among key populations

Addressing violence

 Î Violence against people from key populations should be prevented and addressed in partnership 
with key population-led organizations. All violence against people from key population groups 
should be monitored and reported, and redress mechanisms should be established to provide 
justice

Key populations for HIV are defined groups who are at increased risk of HIV, irrespective of the 
epidemic type or local context (57). The five key populations as defined by WHO are 1) men who 
have sex with men; 2) people who inject drugs; 3) people in prisons and other closed settings; 4) 
sex workers; and 5) trans and gender diverse people (57). Due to the increased risk of HIV, members 
of key population groups are also at significant risk of HIV-associated TB. In addition, members of 
some key populations, in particular people who use drugs and people in prisons and other closed 
settings, are also at elevated risk of TB, regardless of HIV status (58, 59). However, whilst the evidence 

Box 2.4  Good practice and guidance statements on critical enablers for key 
populations
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is limited, men who have sex with men, sex workers and trans and gender diverse people may also 
be at elevated risk of TB disease, depending on the setting. This would be due to the overlapping 
social vulnerabilities that drive the TB epidemic. 

Multiple social, legal and structural factors both increase vulnerability to HIV and TB, and impede 
access to health and other essential services. These structural barriers include laws and policies 
that criminalize drug use or possession, sex work and diverse forms of gender expression and 
sexuality; stigma and discrimination; lack of community empowerment; and violence. WHO’s 
Consolidated guidelines on HIV, viral hepatitis and STI prevention, diagnosis, treatment and care for 
key populations (57) outlines critical enablers that are central to addressing structural barriers and 
implementing comprehensive services for HIV care for key populations in all epidemic contexts, as 
shown in Box 2.4. These are also pertinent to populations at risk of TB, regardless of HIV status.

2.4.6  Facilitate access to social protection to prevent financial hardship due to TB 
and HIV

Although TB and HIV services are generally free of charge, services for TB and HIV often incur costs 
at the point-of-care (60-62). In addition, there may be high costs related to accessing services for 
TB and HIV, such as transport costs and income loss, particularly if these services are not delivered 
at the same time and place (63). Access to social protection interventions, including nutritional 
support, may help prevent financial hardship across the cascade of care, and prevention of HIV-
associated TB. This would also contribute to reducing the impact of social determinants on the TB 
and HIV epidemics.  

2.4.7  Facilitate uptake of digital technologies to deliver health and social protection 
services across programmes

Countries should harness digital technologies to support the scale-up of TB/HIV collaborative 
activities. Such technologies may include telemedicine appointments, remote adherence support, 
video-supported TB treatment and digital data collection tools. Box 2.5 describes the use of a mobile 
application to support scale-up of tuberculosis preventive treatment (TPT).
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The WHO Global Tuberculosis Programme has developed a mobile application (app) to 
facilitate monitoring and evaluation of programmatic management of TPT (64). The Prevent 
TB App was built using the District Health Information Software 2 (DHIS2; https://www.dhis2.
org/) and is compatible with several electronic data systems currently in use in countries. 
It is designed to help healthcare workers collect person-specific data across the cascade 
of care for TB screening and TPT, including recording and reporting of adverse events, 
monitoring of adherence to TPT, and to visualize them on an online dashboard for real-time 
monitoring. The app can be adapted to meet country programme needs. WHO conducted 
field testing of this application in several high-burden countries and has now upgraded the 
original tool released in 2017, with more user-friendly features and utilities to link up more 
easily to other information systems available to the programmes. The platform provides a 
smart setup that enables country programmes to design and modify the app depending 
on the country context. The app can be adapted and deployed across all types of HIV care 
settings.

2.4.8  Scale up people-centred services for TB and HIV

In many countries, collaborative TB/HIV activities are scaled up nationally. However, in some 
countries, for example with a concentrated HIV epidemic, access to integrated services for HIV-
associated TB can be limited at subnational level. Countries should strive to ensure national coverage 
of collaborative TB/HIV activities. Scale-up should be informed by ongoing monitoring, review and 
prioritization. Approaches to scale-up include, for example, by geographical region, such as starting 
in one or two districts with phased nationwide decentralization at the community level, or through 
the various stages of care such as starting with screening in the respective services, then gradually 
scaling up to provide the full cascade of care for TB and HIV in the same facility.

Box 2.5  Prevent TB: a prototype mobile application to support programmatic 
management of TPT and screening

https://www.dhis2.org/
https://www.dhis2.org/
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2.5  Strengthen monitoring, evaluation and research
2.5.1  Adopt indicators and set targets for collaborative TB/HIV activities

2.5.2  Strengthen surveillance for HIV among people with TB, and surveillance for TB 
among people with HIV in accordance with WHO recommendations

2.5.3  Introduce and scale up monitoring and evaluation of collaborative TB/HIV 
activities at all levels

2.5.4  Conduct joint reviews of quality and coverage of services to inform programming

2.5.5  Conduct operational and implementation research to inform policy, programming 
and service delivery

2.5.1  Adopt indicators and set targets for collaborative TB/HIV activities

TB and HIV programmes should jointly identify harmonized indicators to avoid duplication of effort 
(65). Clear definitions of indicators can drive progress and accountability, especially if linked with 
established accountability mechanisms such as the Multisectoral accountability framework for TB 
(25). Recommended core indicators can be found in Annex 1. Additional indicators that may be 
adopted at the national level are included in the WHO’s A guide to monitoring and evaluation 
for collaborative TB/HIV activities (65) and the Consolidated HIV strategic information guidelines: 
driving impact through programme monitoring and management (66). Countries should also set 
time-bound targets to scale up people-centred collaborative TB/HIV activities, which can strengthen 
collaboration between programmes, promote involvement across sectors and help to mobilize 
political commitment (7).

2.5.2  Strengthen surveillance for HIV among people with TB, and surveillance for 
TB among people with HIV in accordance with WHO recommendations

Surveillance and regular assessment are essential to inform budgeting, planning and implementation 
of services for HIV-associated TB. To this end, countries should strengthen their surveillance in 
accordance with the epidemiological context, build staff capacity to record and use data, and scale 
up interoperable electronic recording and reporting systems. Data from a range of non-health 
sectors may also be utilized to promote multisectoral action and accountability. The sources may 
include, inter alia, the prison sector, mining sector and social services (67). The checklist in Box 2.6 
may be used to support implementation and scale-up of systems for the surveillance of TB and 
HIV prevalence.
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 Î Select appropriate method for surveillance depending on the epidemiological and 
health systems context, as outlined in 2.2.1

 Î Adapt standardized paper-based recording and reporting systems to collect data on TB, 
HIV and other comorbidities, where digital recording and reporting is not yet feasible

 Î Collaborate in the design, implementation and scale-up of a single integrated system or 
interoperable digital recording and reporting systems, that are aligned with the overall 
health management information system (HMIS) digital health information strategy

 Î Introduce unique identifiers to facilitate information sharing and minimize duplication 
across systems, while maintaining patient confidentiality

 Î Establish data sharing agreements and data harmonization practices across disease 
programmes, particularly where digital recording and reporting is not integrated, not 
interoperable across systems or is absent

 Î Establish mechanisms to ensure that data captured by private, nongovernmental and 
non-health sectors are aligned with national monitoring and evaluation guidelines, and 
are shared with relevant programmes as per data sharing agreements

 Î Establish collaborative data quality standard operating procedures across disease 
programmes to ensure that data collected and shared are complete, accurate and 
consistent

 Î Ensure availability and maintenance of the infrastructure upon which a digital system 
can be built 

 Î Build the required technical capacity among healthcare workers to document and access 
patient health information on electronic health records

 Î Train staff at all levels to collect, report, analyse and use data

2.5.3  Introduce and scale up monitoring and evaluation of collaborative TB/HIV 
activities at all levels

Joint monitoring and evaluation activities provide the means to assess the quality, effectiveness, 
coverage and delivery of collaborative TB/HIV activities. They promote a learning culture within and 
across the programmes and ensure continuous improvement of individual and joint programme 
performance. Monitoring and evaluation involves collaboration between the TB and HIV programmes 
and the general health system (public and private), the development of referral linkages between 
different services and organizations, and joint supervision. 

As part of scale-up, recording and reporting tools should be co-developed by the TB and HIV 
programmes, and standardized and updated to capture and strengthen data on the continuum of 
care for TB and HIV. The rapid development of digital technology provides novel opportunities for 
collecting and analysing data, including among subpopulations (67-69). During the introduction of 
digital systems, programmes should strive to implement either an integrated digital recording and 
reporting system or one that is interoperable with other systems used by other programmes, such 
as DHIS2 (70), which can facilitate the co-management, referral and follow-up of people in care. 
Similarly, digital systems should be designed to facilitate the visualization of data in real-time for 
rapid analysis of emerging trends in TB/HIV epidemiology. It is important that all digital systems 
safeguard the confidentiality of patient data throughout implementation (69, 71). 

Box 2.6  Guidance for strengthening surveillance of HIV-associated TB
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2.5.4 Conduct joint reviews of quality and coverage of services to inform 
programming

To ensure quality, the national TB and HIV programmes at the different levels should conduct 
joint reviews as part of regular quarterly supervision activities. Results from joint supervision 
should be used to mentor, adapt and adjust the response to HIV-associated TB, in order to drive 
performance improvement. 

To assess progress of implementation of the respective TB and HIV national strategic plans 
in generalized HIV epidemic settings, countries may choose to conduct one joint TB and HIV 
programme review. Alternatively, countries may choose to keep to disease-specific reviews with 
active participation by staff from the other programme. Other TB and HIV stakeholders, healthcare 
and social-protection providers, and affected communities should also be engaged during 
programme reviews and to appraise the evidence. WHO has recently developed guidance on TB 
programme reviews, which includes checklists for HIV and other comorbidities. 

2.5.5  Conduct operational and implementation research to inform policy, 
programming and service delivery

All stakeholders of collaborative TB/HIV activities, including HIV programmes and national TB 
programmes, should support and encourage operational research on country-specific issues 
to develop the evidence base for efficient and effective implementation of collaborative TB/HIV 
activities (7). Operational research is needed to define how best to provide high-quality integrated 
TB and HIV interventions at facility and community levels to inform global and national policy and 
strategy development, and fine-tune programming and human rights-based people-centred service 
delivery (72). Consolidated research priorities are summarized in the WHO consolidated guidelines 
on tuberculosis. Module 6: tuberculosis and comorbidities TB (in press).
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3. Reduce the burden of TB among 
people living with HIV

Close to half of people estimated to have HIV-associated TB are not diagnosed and reported (1). 
Post-mortem studies have found very high prevalence of undiagnosed TB among people with HIV 
who have died in healthcare facilities in high TB burden settings (2). Early identification of signs 
and symptoms of TB followed by diagnosis and prompt initiation of treatment in people living with 
HIV reduces mortality, improves health-related quality of life and reduces transmission of TB. Close 
collaboration between TB and HIV programmes is essential for minimizing loss to follow-up during 
the TB screening and diagnostic cascade and for ensuring appropriate treatment of TB infection 
or TB disease. Close coordination between health providers is also required to ensure household 
members and close contacts are followed up for TB screening and HIV testing, as well as treatment 
and prevention, as necessary.   

3.1 TB screening

WHO recommendations

Screening for TB among people living with HIV 

1. People living with HIV should be systematically screened for TB disease at each visit to a health facility (strong 
recommendation, very low certainty of evidence). (11)

2. Among adults and adolescents living with HIV, systematic screening for TB disease should be conducted using 
the WHO-recommended four symptom screen, and those who report any one of the symptoms of current 
cough, fever, weight loss or night sweats may have TB and should be evaluated for TB and other diseases 
(strong recommendation, moderate certainty of evidence). (11)

3. Among adults and adolescents living with HIV, C-reactive protein using a cut-off of >5 mg/L may be used to 
screen for TB disease (conditional recommendation, low certainty of evidence for test accuracy). (11)

4. Among adults and adolescents living with HIV, chest X-ray may be used to screen for TB disease (conditional 
recommendation, moderate certainty of evidence for test accuracy).  (11)

5. Among individuals aged 15 years and older in populations in which TB screening is recommended, computer-
aided detection software programmes may be used in place of human readers for interpreting digital chest 
X-rays for screening and triage for TB disease (conditional recommendation, low certainty of evidence).  (11)

6. Among adults and adolescents living with HIV, molecular WHO-recommended rapid diagnostic tests may 
be used to screen for TB disease (conditional recommendation, moderate certainty of evidence for test 
accuracy).  (11)

7. Adult and adolescent inpatients with HIV in medical wards where the TB prevalence is >10% should be 
tested systematically for TB disease with a molecular WHO-recommended rapid diagnostic test (strong 
recommendation, moderate certainty of evidence for test accuracy).  (11)
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3.1.1  Frequency of screening

WHO recommends that people living with HIV should be screened for TB disease at each visit to a 
health facility (73). In addition to the WHO-recommended four symptom screen (W4SS), three more 
TB screening tools are now recommended for people living with HIV, namely, chest X-ray (CXR), 
C-reactive protein and molecular WHO-recommended diagnostic tests. These may be used alone 
or in combination with the W4SS, depending on the resources available. At a minimum, a W4SS 
should be conducted and this may be supplemented with additional screening tools, for instance at 
the time of initial HIV diagnosis or during the first antenatal care visit for pregnant women, and then 
annually thereafter. 

3.1.2  Screening tools

All the screening tests described here identify adults and adolescents with HIV with a higher 
probability of TB disease and who should be referred for diagnostic evaluation. When TB disease is 
ruled out, the individual should be referred for evaluation for TB preventive treatment.

WHO-recommended four symptom screen
The W4SS comprises the following symptoms: current cough, fever, night sweats or weight loss. 
It was first recommended in 2011, with an initial recommendation for systematic screening of all 
people living with HIV at every visit to a healthcare facility, primarily for ruling out TB disease, due 
to its high negative predictive value. However, if adults and adolescents with HIV screen positive for 
any one of these symptoms, further diagnostic workup is recommended. W4SS is a simple screening 
approach that is non-invasive and is feasible to implement repeatedly in any setting, by any level 
of healthcare provider. The results of a symptom screen may be subjective and depend on the end 
user’s level of understanding and willingness to share their physical experience of symptoms, as well 
as on the provider’s interpretation of the reported symptoms. Thus, the quality and consistency of 
the W4SS is likely to vary between clinical settings. 

An individual participant data meta-analysis that informed the 2021 WHO screening guideline 
revision found that the sensitivity of the W4SS among all people living with HIV was 83% (95% CI: 
74–89%) and specificity was 38% (95% CI: 25–53%). When used alone, the sensitivity of the W4SS 
was lowest among outpatients on ART and among pregnant women, and it had markedly low 
specificity among medical inpatients and individuals not receiving ART (ART naïve or interrupted 
treatment) (11). The W4SS has an important role in ruling out TB disease due to its high negative 
predictive value in most settings. This is important in the preventive TB care pathway of people living 
with HIV who would benefit from receiving TPT in the absence of TB disease. 

While there may be real-life limitations to the W4SS in terms of consistency and quality of delivery 
that might not be reflected in studies, the W4SS is an essential part of the clinical examination of 
most subpopulations and is the most accessible screening tool at all levels of the health system. 
It can be repeated as often as necessary, while more intense screening strategies with additional 
screening technologies might be used less frequently, such as at initial HIV diagnosis and at annual 
check-ups such as for viral load monitoring. Familiarity with W4SS is already widespread in many HIV 
services, as a result of capacity-building efforts and supervision. 
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It is however important to continuously monitor and enhance the quality of delivery of the W4SS 
in all settings, including within differentiated service delivery. This can be done through training of 
healthcare workers and peer workers, and through operational research. Studies to monitor quality 
may include tracking screening positivity rates, the use of auditing tools and exit interviews among 
people attending HIV care as well as studies to monitor the cascade of screening, diagnosis and care 
(74, 75). Indicators listed in Annex 1 can assist programmes in assessing the gaps in the cascade, 
from screening through to diagnosis and initiation of TB treatment and TB preventive treatment. 

C-reactive protein 
C-reactive protein (CRP) is an indicator of systemic inflammation that can be measured with a blood 
test. CRP offers an improvement in accuracy over the W4SS among outpatients with HIV who are 
not yet on ART (CRP, sensitivity 89% and specificity 54%; W4SS, sensitivity 84% and specificity 37%). 
CRP at cut-off values of either >5 mg/L or >10 mg/L is similar to or more accurate than W4SS, 
depending on the subpopulation tested (76). The cut-off of >5 mg/L is recommended because it 
is the lowest threshold that indicates abnormality in many clinical settings and is more sensitive. At 
this cut-off, CRP has a similar sensitivity and higher or similar specificity to symptom screening in all 
subpopulations of adults and adolescents with HIV. The choice of cut-off value will, however, depend 
on the type of CRP technology available, the prevalence of other conditions that may increase CRP 
values and a preference for increased sensitivity or increased specificity.

CRP can be used on its own or in combination with the W4SS. The parallel use of two screening tools, 
whereby a positive screen for either tool leads to a diagnostic test, will have resource implications 
because of the higher sensitivity and lower specificity. However, data reviewed for the 2021 guideline 
revision supports the sequential combination of a positive W4SS followed by CRP (with a pre-
specified cut-off of >5 mg/L), particularly for people living with HIV not yet on ART, for whom it has 
a sensitivity of 84% (95% CI: 73–90%) and a significantly higher specificity of 64% (95% CI: 55–72%). 
CRP can play an important role in ruling out TB disease before initiation of TPT. Screening with the 
W4SS followed by CRP increases the number of true negatives compared with the W4SS alone, thus 
increasing the number of people eligible for TPT. An additional potential benefit of CRP is that it 
can alert clinicians to the presence of other infectious or non-infectious conditions. Health staff and 
individuals being screened may be more confident in the results of a biochemical test than of a more 
subjective symptom screen (76). 

Currently, many analysers are available for measuring CRP, with different levels of detection, although 
all can be used for TB screening with a CRP cut-off between 5 and 10 mg/L. The results obtained with 
most quantitative point-of-care analysers to measure CRP, correlate strongly with those of laboratory 
analysers. Point-of-care CRP tests provide rapid (≤5 min) quantitative results from a capillary blood 
sample. Hence, they do not require phlebotomy, are simple enough to be performed by front-
line healthcare workers after minimal training and do not require connection to a laboratory 
transportation network for analysis. Some semi-quantitative test strips are available with operational 
characteristics, ideal for use in remote settings (inexpensive, no analyser required); however, the 
agreement of results with those of laboratory analysers is moderate and may decrease further if 
time-to-test strip interpretation exceeds 5 min.
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Containers for safe disposal of needles and lancets must be available, and other infection control 
measures in the collection of blood must be followed. The overall laboratory requirements are 
minimal; however, most analysers require a continuous electricity source, and most CRP assays 
require cold storage and refrigeration (+2 to +8 °C). If point-of-care testing for CRP is not available, 
blood samples will have to be sent to the nearest laboratory, which will significantly undermine 
the utility of the test for on-the-spot decision-making and render it less useful for screening in 
outpatient settings.

Chest radiography 
Chest X-ray is currently recommended by WHO for use in parallel with the W4SS for ruling out TB 
disease before initiating TPT. Similarly, CXR can be used in parallel with the W4SS to screen for TB 
disease, a positive or abnormal result on either screen indicating referral for diagnostic evaluation. 
Reading modalities of “any abnormality” or “abnormality suggestive of TB” can be used, depending 
on the context, the availability of radiological expertise, resources and a preference for higher 
sensitivity or higher specificity. 

CXR alone was found to have similar sensitivity to and similar or higher specificity than the W4SS 
across all subpopulations of people living with HIV. A combined parallel screening strategy of the 
W4SS and CXR offers a significant improvement in sensitivity (93% for W4SS only vs 53% for W4SS 
and CXR in parallel), particularly for screening outpatients enrolled in ART care, over the W4SS 
alone, although with lower specificity. However, in some subgroups like inpatients and people with 
advanced HIV disease, the specificity is very low.

CXR requires interpretation by a radiologist, other trained health personnel or computer-aided 
detection (CAD) software. CAD products, which were first recommended by WHO in 2021 (11), 
use artificial intelligence to analyse CXR images for the presence of abnormalities suggestive of 
pulmonary TB, producing an abnormality score that can be used to determine the need for follow-
on diagnostic testing for TB relative to a selected threshold. Access to and scale-up of CAD has been 
facilitated by the advent of digital radiography. CAD technology can improve the feasibility and 
performance of CXR for screening and triage for TB disease by enhancing capacity for TB screening. 
Such technology can replace or augment human expert interpretation of plain CXR when screening 
for TB and can avoid inter-reader variability and reduce delays in reading radiographs when skilled 
personnel are scarce (77).

Further information on CAD for the interpretation of CXR can be found in the consolidated guidelines 
and operational handbook on TB screening (11, 76). CXR findings may differ widely in people living 
with HIV-associated TB, from a completely normal picture to multiple radiological abnormalities 
typically associated with advanced TB disease (78). 

Although no data are available on the optimal periodicity of CXR screening, a pragmatic approach 
would be to perform CXR annually among outpatients with HIV at the time of viral load testing or 
other investigations, in addition to W4SS at every encounter with a health worker between annual 
screens. A baseline CXR and access to imaging taken previously are useful for comparing subsequent 
radiological changes. 
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Although CXR is the preferred screening tool when combined in parallel with the W4SS, from the 
viewpoint of test sensitivity, it is important to consider how costs can be mitigated. Programmes 
should consider eliminating out-of-pocket costs for CXR or using vouchers to further reduce barriers 
to accessing this critical tool for TB control. Where HIV services are not co-located with TB and 
radiography services, programmes should consider providing funding for people to travel for CXR 
or using mobile screening to improve access to CXR screening (79). 

As with all TB screening, it is essential to engage with and provide information to local civil society 
organizations and primary care providers to enhance screening uptake and performance. Chest 
X-ray is most relevant for people living with HIV who are clinically stable on ART, in care, are 
immunocompetent and likely to be supported in the community. The risks of exposure to ionizing 
radiation might be a greater concern for this group, particularly if they undergo CXR regularly 
and may also receive radiography to evaluate health problems between screenings. Direct CXR 
is a safe technology using a radiation dose of 0.1 mSv, which corresponds to 1/10 of the annual 
accepted dose of ionizing radiation for the general public (1 mSv) (80). Therefore, exposure to the 
low radiation doses delivered during a chest X-ray poses a minimal risk of inducing tissue reactions 
or cancer in the years or decades following the examination (81). Furthermore, CXR does not pose 
any significant risk for pregnant women or the fetus, provided that good practices are observed, with 
the primary beam targeted away from the pelvis.

Molecular WHO-recommended rapid TB diagnostic tests
There is now a conditional recommendation for the use of molecular WHO-recommended rapid 
TB diagnostic tests (mWRDs) in TB screening among people living with HIV. Implementation of 
an mWRD as a screening tool will require significant resources, including increased capacity and 
expansion of diagnostic and sample transportation networks. There has been limited experience 
in widescale use of mWRDs for screening under programmatic conditions. However, depending 
on feasibility and available resources, countries may choose to adopt a targeted approach to TB 
screening with mWRDs in certain subpopulations such as people with advanced HIV disease, or 
pregnant women living with HIV. Priority should be given to ensuring universal access to mWRDs as 
a diagnostic test for TB and drug-resistant TB before extending its use to screening. The accuracy 
of mWRDs in most subpopulations is not significantly different from that of a W4SS followed by an 
mWRD. Screening with an mWRD in lower prevalence settings may result in higher false positives 
should the diagnosis not be confirmed, with the associated overtreatment and related social and 
economic consequences, including potential delays in starting ART.

People who screen positive for TB with an mWRD should always receive a thorough clinical evaluation, 
including symptom screening and further tests, such as CXR or repeat mWRDs on additional sputum 
samples, to establish a definitive diagnosis of TB (76). Among medical inpatients in settings where the 
prevalence of TB is ≥10%, mWRDs are strongly recommended as part of rapid diagnostic workup, 
because of the severity of illness in this population. As rapid diagnosis and care are required in this 
particular subpopulation, a positive mWRD result can be considered an indication for treatment 
and need not be followed by a separate diagnostic evaluation. It is also essential to ensure proper 
monitoring of treatment response and evaluation for alternative diagnoses.

Several considerations apply to the use of mWRDs as a screening tool. mWRDs perform differently 
when used for screening than when used for diagnosis. Because of the differences in accuracy and 
the lower TB prevalence typically found in a population undergoing screening rather than diagnostic 
evaluation, the positive and negative predictive values of mWRDs also differ. For example, despite a high 
estimated specificity of 99%, over one half of positive screening tests will be false-positive when mWRDs 
are used to screen a population with a 1% prevalence of TB. Thus, the different implications for clinical 



30 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

interpretation and programmatic use of mWRDs for screening and for diagnosis must be understood. In 
addition, clinicians may wish to exercise their clinical judgement when interpreting mWRD results in light 
of the findings of a clinical examination, patient history, as well as results from other tests. 

For people who have had TB in the previous 5 years, a positive mWRD result may be due to the 
detection of DNA persisting from the earlier TB episode. Therefore, a positive test in such cases 
should be investigated with phenotypic methods to exclude a false-positive result (12). A negative 
mWRD for a single sputum sample does not exclude TB, as individuals with TB may test mWRD-
negative because they cannot produce an adequate quantity of sputum or any at all, have a very 
low bacillary burden in the sample or have extrapulmonary disease. If a person is unable to provide 
sputum, other TB screening strategies should be considered.

If use of mWRDs for screening requires decentralization of the technology, there may be significant 
implications in terms of the purchase of machines, cartridges and other consumables, the need for 
an uninterrupted supply of electric power, and maintenance. If mWRD technology does not reach 
most health centres, samples will have to be transferred; in this instance, shifting from mWRDs 
for diagnosis to screening would substantially increase the workload for sample transport systems. 
Diagnostic connectivity platforms that automate the transmission, storage and retrieval of test results 
will improve the utility of mWRDs for decision-making. 
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3.2 TB diagnosis

WHO recommendations

Diagnosis of TB in people living with HIV 

WHO standard on the use of molecular WHO-approved rapid diagnostic tests 
• All individuals with TB have access to a WHO-recommended rapid diagnostic (WRDa) as the initial diagnostic 

test. (82)
• In all facilities in all districts, the TB diagnostic algorithm requires use of a WRDa as the initial diagnostic test 

for all patients with presumed TB, including children, people living with HIV (combined with lateral flow 
lipoarabinomannan [LF-LAM]) and extrapulmonary TB. (82)

a In the source document the term “WRD” refers to molecular WHO-recommended rapid diagnostic test

Use of molecular WHO-approved rapid diagnostic tests in blood in the diagnosis of 
disseminated TB 

8. In HIV-positive adults and children with signs and symptoms of disseminated TB, Xpert MTB/RIF may 
be used in blood, as an initial diagnostic test for disseminated TB (conditional recommendation, very low 
certainty of evidence). (12)

Use of LF-LAM in the diagnosis of TB in people living with HIV

In inpatient settings  
9. WHO strongly recommends using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, 
adolescents and children: 

• with signs and symptoms of TB (pulmonary and/or extrapulmonary) (strong recommendation, moderate 
certainty in the evidence about the intervention effects); or 

• with advanced HIV disease or who are seriously ill (strong recommendation, moderate certainty in the 
evidence about the intervention effects); or

• irrespective of signs and symptoms of TB and with a CD4 cell count of less than 200 cells/mm3 (strong 
recommendation, moderate certainty in the evidence about the intervention effects). (12)

In outpatient settings  
10. WHO suggests using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, adolescents 
and children: 

• with signs and symptoms of TB (pulmonary and/or extrapulmonary) or seriously ill (conditional 
recommendation, low certainty in the evidence about test accuracy); and 

• irrespective of signs and symptoms of TB and with a CD4 cell count of less than 100 cells/mm3 (conditional 
recommendation, very low certainty in the evidence about test accuracy). (12)

In outpatient settings  
11. WHO recommends against using LF-LAM to assist in the diagnosis of active TB in HIV-positive adults, 
adolescents and children: 

• without assessing TB symptoms (strong recommendation, very low certainty in the evidence about test 
accuracy); 

• without TB symptoms and unknown CD4 cell count or without TB symptoms and CD4 cell count greater 
than or equal to 200 cells/mm3 (strong recommendation, very low certainty in the evidence about test 
accuracy); and

• without TB symptoms and with a CD4 cell count of 100–200 cells/mm3 (conditional recommendation, very 
low certainty in the evidence about test accuracy). (12)
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Remarks:

1. The reviewed evidence and recommendations apply to the use of AlereLAM only, because other in-house 
LAM-based assays have not been adequately validated or used outside limited research settings. Any new 
or generic LAM-based assay should be subject to adequate validation in the settings of intended use. 

2. All patients with signs and symptoms of pulmonary TB who are capable of producing sputum should 
submit at least one sputum specimen for Xpert MTB/RIF (Ultra) assay, as their initial diagnostic test. This also 
includes children and adolescents living with HIV who are able to provide a sputum sample. 

3. These recommendations also apply to adolescents and children living with HIV, based on generalization of 
data from adults, while acknowledging that there are very limited data for these population groups. 

4. LF-LAM should be used as an add-on to clinical judgement in combination with other tests; it should not be 
used as a replacement or triage test.

People living with HIV may have an atypical clinical picture, with higher rates of extrapulmonary and 
disseminated TB, especially those with advanced disease, see Box 3.1. Up to one third of people with 
HIV-associated TB are unable to produce sputum (83). HIV-associated TB is disseminated in up to 
88% of post-mortem cases, likely due to its non-specific clinical presentation and a high proportion 
of bacteriologically negative and radiographically non-specific disease (2). Given the challenges in 
diagnosing TB in people living with HIV and the high risk of mortality, a diagnostic strategy that has 
high sensitivity is critical. 

The TB diagnostic tests recommended by WHO (12) belong to two broad groups: (i) initial tests 
for diagnosing TB, with or without at least rifampicin resistance detection, and (ii) follow-on tests 
aimed at detecting additional drug resistance once a TB diagnosis is made. Table 3.1 describes initial 
tests for diagnosing TB which are applicable to everyone, with LF-LAM and the use of mWRDs in 
blood being specific to people living with HIV. Follow-on tests are not included in this chapter but 
covered in the relevant TB guidelines (12) and operational handbook (84). Further details on each of 
these tests can be found in WHO consolidated guidelines on tuberculosis. Module 3: diagnosis. Rapid 
diagnostic tests for TB detection (12).  

In many high TB burden settings, sputum-smear microscopy remains the primary diagnostic 
technique for evaluating individuals presenting with signs and symptoms of TB. However, sputum-
smear microscopy has a low sensitivity, particularly in people living with HIV and among people 
who have difficulty in producing sputum or have paucibacillary sputum. Furthermore, sputum-
smear microscopy cannot distinguish drug-susceptible strains from drug-resistant strains. WHO 
recommends that TB programmes transition to replacing microscopy as the initial diagnostic test 
with mWRDs that detect Mycobacterium tuberculosis complex (MTBC). The initial diagnostic test 
for TB among people living with HIV should therefore be an mWRD for testing sputum or another 
sample, as indicated (84). In addition, a urine LF-LAM test can be used in parallel with an mWRD to 
assist in the diagnosis of TB disease in eligible people living with HIV (84), alongside other clinical, 
radiological or laboratory procedures for detecting pulmonary and extrapulmonary TB.
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Table 3.1.  WHO-recommended rapid diagnostic tests as initial tests for TB diagnosis

Specimen type Resistance

Test Adults DST R/Hb

Xpert® MTB/RIF Sputum 
Urine
Blooda

Cerebrospinal fluid
Lymph node samples
Pleural, peritoneal, pericardial or synovial fluid

R

Xpert® MTB/RIF Ultra Sputum
Cerebrospinal fluid
Lymph node samples

R

TruenatTM MTB, MTB Plus and MTB-RIF Dx 
testsc

Sputum R

TB-LAMP (Eiken)d Sputum -
Moderate complexity automated NAATse Sputum R and H
LF-LAMa Urine –

a  Specific to people living with HIV.
b  DST: drug-susceptibility testing; R: rifampicin; H: isoniazid.
c  There is uncertainty about the use of Truenat MTB or MTB Plus in people living with HIV.
d  Limited data on the performance of loop-mediated isothermal amplification (TB-LAMP) among people living with HIV were available 

at time of recommendation development. 
e  The currently recommended tests in this class (nucleic acid amplification tests, NAAT) include: RealTime MTB (Abbott Molecular), BD 

MAX™ MDR-TB (Becton Dickinson), FluoroType® MTBDR (Bruker-Hain Diagnostics), and cobas® MTB-RIF/INH (Roche Diagnostics).

3.2.1  Initial diagnostic tests for diagnosis of TB with drug-resistance detection  

The WHO standard: universal access to rapid tuberculosis diagnostics includes two benchmarks that 
require that all individuals have access to an mWRD as an initial diagnostic test and that all facilities 
use an algorithm that includes an mWRD as an initial diagnostic test, alongside urinary lateral flow 
lipoarabinomannan, for people living with HIV for both pulmonary and extrapulmonary TB (82).  

In 2011, WHO first recommended Xpert MTB/RIF as a replacement for smear microscopy for people 
being assessed for multidrug-resistant TB (MDR-TB) or HIV-associated TB. Since 2020, WHO has 
recommended mWRDs for the initial diagnosis of TB, instead of smear microscopy, for all people 
being evaluated for TB disease, regardless of HIV status (85). Molecular WHO-recommended rapid 
diagnostic tests are also prescribed for diagnosis of most forms of extrapulmonary TB. In addition, for 
people living with HIV who have signs and symptoms of disseminated TB, WHO recommends that 
Xpert MTB/RIF may be used in blood, as an initial diagnostic test for disseminated TB. It is still critical 
that people living with HIV have access to mWRDs as early as possible in the diagnostic cascade. 

Programmes should ensure that when TB samples cannot be tested at the same location where they 
are collected, the TB sample transportation network has good links with health facilities providing 
HIV care, to ensure fast turnaround from presentation to initiation of TB treatment.

The use of multi-disease diagnostic platforms presents an opportunity for increasing access to 
mWRDs. Several of the molecular diagnostic platforms for diagnosing TB are also widely used in 
early infant diagnosis of HIV and viral load monitoring for people living with HIV, as well as, for 
example, for diagnosis of SARS-CoV-2, viral hepatitis, and for antimicrobial resistance detection of 
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bacterial pathogens. Countries may also consider integrating sample transport systems for TB and 
HIV. Multi-disease testing and integrated sample transportation can have the advantage of shared 
financial costs and functionality, and improved efficiencies. Turnaround time from initial presentation 
with presumptive TB to treatment initiation should not, however, be compromised. 

Multi-disease testing is mainly useful where the number of tests by individual programmes is small, 
relative to the testing capacity within a particular setting. In contrast, scenarios where there are 
large TB and HIV testing needs, and infrastructure is installed to meet the demand to match the 
requirements of each disease, multi-disease testing may be less relevant. Nonetheless, the burden of 
disease and testing volumes change over time; hence, the use of equipment should be monitored, 
and programmes may need to adapt. 

Extrapulmonary TB refers to any bacteriologically confirmed or clinically diagnosed TB 
involving organs other than the lungs, e.g. pleura, lymph nodes, abdomen, genitourinary 
tract, skin, joints and bones or meninges (86). The risk of extrapulmonary TB is higher among 
people living with HIV, especially those with lower CD4 cell counts. Studies have found 
extrapulmonary TB occurring in up to 70% of people living with HIV-associated TB with CD4 
counts of <100 cells/mm3 and in about 30% of people with CD4 counts of >300 cells/mm3 
(87, 88). People living with HIV with extrapulmonary TB often have disseminated disease 
and are at high risk of rapid clinical deterioration and death (89). 

The diagnosis of some forms of extrapulmonary TB is complex, especially in peripheral 
health facilities with limited support and diagnostic infrastructure. Given the high rates of 
extrapulmonary TB in people living with HIV, particularly among individuals with advanced 
disease, there should be a high index of suspicion for extrapulmonary TB among those 
presenting with signs and symptoms of TB. Lack of radiographic changes suggestive 
of pulmonary TB is not uncommon among people living with HIV with advanced 
immunosuppression, and disseminated TB can manifest as a non-specific febrile illness. 
Further, symptoms suggesting specific organ involvement, such as breathlessness (for 
example due to pleural effusion or pericarditis), enlarged cervical or axillary lymph nodes and 
chronic headache or altered mental status (for example due to meningitis) should prompt 
further investigation for extrapulmonary and disseminated TB. Bacterial confirmation is often 
difficult because of technical complexity in obtaining samples from selected extrapulmonary 
sites and the paucibacillary nature of many types of extrapulmonary TB.  Diagnostics are 
particularly challenging in settings which only have smear microscopy.

If indicated and if possible, extrapulmonary specimens should be obtained. WHO 
recommends using urinary LF-LAM for people with signs and symptoms of both pulmonary 
and extrapulmonary TB disease. WHO also recommends that mWRDs can be used on 
samples including urine, lymph node aspirate, lymph node biopsy, pleural fluid, peritoneal 
fluid, pericardial fluid or synovial fluid. In people living with HIV who have signs and 
symptoms of disseminated TB, WHO recommends that Xpert MTB/RIF may be used in 
blood as an initial diagnostic test.

Box 3.1 Extrapulmonary and disseminated TB
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3.2.2 Urine LF-LAM 

Urine LF-LAM is an immunocapture assay based on the detection of the mycobacterial LAM antigen 
in urine, which can be used as a point-of-care test for people living with HIV being evaluated for TB. 
Although the assay has low sensitivity, it can be used as a fast (test time <15 min) rule-in test for TB 
among people living with HIV, especially where a rapid TB diagnosis is critical for survival. Bedside 
LF-LAM guided initiation of TB treatment in hospital inpatients with HIV, with presumptive TB, was 
associated with reduced 8-week mortality (90). Including LF-LAM in TB diagnostic algorithms for 
people living with HIV who are severely ill has been shown to be cost-effective (90). The Alere/Abbot 
Determine TB LAM Ag is currently the only commercially available urine LF-LAM test endorsed by 
WHO, since this was the only LAM-based assay that had been adequately validated or used outside 
limited research settings at the time of updating the WHO consolidated guidelines on tuberculosis. 
Module 3: diagnosis – rapid diagnostics for tuberculosis detection, 2021 update (84). This test can be 
used in any setting, unlike other diagnostics which have specific infrastructure requirements.

Due to its low sensitivity, LF-LAM should not be used as a screening test, and a negative LF-LAM test 
result does not rule out TB. Furthermore, the detection of mycobacterial LAM antigen in the urine 
does not provide any information on drug resistance, and people living with HIV are particularly 
at risk of dying from multidrug-resistant TB (91, 92). Therefore, testing with an mWRD is critical for 
ensuring TB is not missed and the correct treatment is provided. For their initial diagnostic test, all 
people with signs and symptoms of pulmonary TB who are able to produce sputum should have at 
least one sputum specimen submitted for an mWRD assay. For people who are unable to produce 
sputum, alternative specimens should be submitted for an mWRD, as appropriate. LF-LAM results 
(test time <15 min) are likely to be available before mWRD results; hence, treatment decisions should 
be based on the LF-LAM result while awaiting the results of other diagnostic tests. Box 3.2 below 
outlines key steps to consider for the introduction of all new diagnostic tests, including LF-LAM. 
For further details, see the WHO operational handbook on tuberculosis. Module 3: diagnosis – rapid 
diagnostics for tuberculosis detection, 2021 update (84).

Key steps that countries should take when implementing a new diagnostic test include:

 Î register and validate the diagnostic test;

 Î establish a technical working group to lead the process;

 Î define the intended use and placement of the new test, and update diagnostic algorithms;

 Î develop a realistic costed implementation plan and budget for ongoing costs;

 Î procure and install equipment (if equipment is required) in safe, functional testing sites;

 Î ensure a reliable supply of quality-assured reagents and consumables;

 Î develop clinical protocols and standard operating procedures, including on preparing 
non-sputum samples;

 Î implement a comprehensive quality-assurance programme;

 Î implement training, mentoring and competency assessment programmes; and

 Î monitor and evaluate the implementation and impact of the new test. 

Box 3.2 Steps and processes for introducing and scaling up a new diagnostic test
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3.2.3  Clinical diagnosis of TB

The decision to carry out treatment based on a clinical diagnosis of TB, also referred to as presumptive 
TB treatment or empirical treatment, is of relevance among seriously ill people living with HIV who 
are at high risk of mortality and among whom establishing a TB diagnosis may be difficult. The 
rationale for empirical treatment is to prevent the death of people living with HIV in situations when 
expedited diagnosis of TB is not possible or feasible because of the person’s clinical condition, and 
there is limited access to TB diagnostic services (84). WHO algorithms include initiating TB treatment 
for people living with HIV based on the judgement of the clinician (84, 89). If results from LF-LAM 
and mWRD are negative, or if an mWRD is unavailable, further assessments and investigations may 
include the assessment of risk factors such as malnourishment, poor living conditions, a clinical 
symptoms assessment, chest X-ray, and referral for mWRD testing or culture. In line with WHO’s 
recommended package of care for advanced HIV disease, empirical treatment of pneumocystis or 
bacterial pneumonia should be considered for people with severe respiratory distress. If after 3–5 
days of antibiotic treatment there is clinical worsening or no improvement and the person is seriously 
ill with danger signs, empirical TB treatment is indicated. 

It should be emphasized that every effort should be made to confirm the diagnosis of TB after 
initiating empirical treatment and that treatment should be stopped only if bacteriological, histological 
or strong clinical evidence indicates an alternative diagnosis. 

3.3 Algorithms for informing the decision to treat 
TB infection or TB disease among people living 
with HIV

For people living with HIV, screening and diagnostic algorithms should serve both to include TB 
disease to identify those requiring treatment and to exclude TB disease to determine eligibility for 
TPT. Lack of access to any of the tools described here should not be a barrier to TB screening or 
ruling out TB to allow initiation of TPT. Here we present five practical algorithms that combine WHO-
recommended TB screening tools (W4SS, CRP, CXR and mWRD) with diagnostic tools (LF-LAM and 
mWRD) for people living with HIV. The algorithms may be adapted to the local context according 
to factors including, but not limited to, epidemiology, feasibility, the level of the health facility where 
they are being implemented, resources and equity concerns.

Fig. 3.1 outlines the suggested placement of screening tools and initial diagnostic tests at the 
community level, the primary health care level and secondary care. Programmes should ensure 
that health facilities are connected to reliable and rapid sample transportation networks to facilitate 
collection and delivery of samples, and to ensure an efficient turnaround time and communication of 
results to the clinician. TB and HIV programmes should also collaborate to ensure that different cadres 
of healthcare workers, including lay health workers, are trained to collect samples for screening and 
diagnosis of TB, the use of the relevant tools and recording and reporting. 
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Fig. 3.1. Placement of screening tools and initial diagnostic tests

CAD: computer-aided detection; CRP: C-reactive protein; CSF: cerebrospinal fluid; CXR: chest X-ray; LF-LAM: lateral flow lipoarabinomannan; 
mWRD: molecular WHO-recommended rapid diagnostic test; W4SS: WHO-recommended four symptom screen

The WHO operational handbook on tuberculosis. Module 2: Screening: systematic screening for 
tuberculosis disease (76) details key considerations for the choice of screening and diagnostic 
algorithms. These include: the specific objectives of screening; the accuracy and yield of screening 
and diagnostic tests; the profile of prioritized risk groups; the TB prevalence in the risk groups; the 
costs, availability and feasibility of different tests; and the ability to engage the population to be 
screened. In practice, when implementing an algorithm, its performance will also be influenced by 
external factors such as connection to and reliability of the sample transportation network, loss to 
follow-up between screening tests and diagnostic evaluation, and availability of tools and equipment.

Each of the five screening and diagnostic algorithms presented below is accompanied by data on 
their sensitivity, specificity, diagnostic yield, and cost per TB diagnosis in given sub-populations. This 
is to help guide programmes in algorithm selection, according to the strengths and weaknesses of 
the different algorithms in different populations. Table 3.2 provides a summary of which algorithms 
may be best used for which population. Selection of algorithms should be informed by clinical 
presentation, availability of the screening and diagnostic tests, and connection to the required 
sample transportation networks.

Secondary
 care

Primary care, 
HIV facilities

• W4SS
• LF-LAM
• CRP
• Collect and send sample for mWRD 

(sputum, blood, urine, CSF and other 
samples)

• mWRD testing
• CXR

• Stable power and infrastructure for 
mWRD and CXR

• Training for LF-LAM, and mWRD use and 
maintenance

• Connection to sample transportation 
network

• Communication for laboratory results and 
treatment initiation

• Radiologist/CAD to interpret CXR
• Laboratory staff

Screening and diagnostic tools Considerations

• W4SS
• LF-LAM
• CRP
• Collect and send sample for mWRD 

(urine, blood, sputum) 
• CXR (mobile or stationary)

• Consider stable power and infrastructure 
for mWRD and CXR

• Training for LF-LAM, and mWRD use and 
maintenance

• Connection to sample transportation 
network

• Communication for laboratory results 
and treatment initiation 

• Radiologist/CAD to interpret CXR

• W4SS
• LF-LAM
• Collect and send sample for mWRD 

(urine, blood, sputum) 
• CXR (mobile)

• Training for LF-LAM
• Connection to sample transportation 

network
• Communication for laboratory results 

and treatment initiation

Community 
and outreach
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Table 3.2. Summary of algorithms for screening and diagnosing TB among people 
living with HIV

Algorithm Who? When? Where? Why?

Algorithm 
1: W4SS 
followed by 
LF-LAM and 
mWRD

All populations, but 
reduced accuracy in 
some populations 
(reduced sensitivity 
for people who are 
clinically stable on ART, 
reduced specificity 
for people not on 
ART [ART-naïve or 
interrupted treatment]) 

At every encounter 
with a healthcare 
worker or peer 
supporter

Anywhere. When 
access to tools such 
as CD4 cell count, 
CXR, or CRP is 
limited

This algorithm is 
feasible to implement 
in all settings: rapid, 
and low resource 
and infrastructure 
requirements

Algorithm 
2: W4SS and 
CXR followed 
by LF-LAM 
and mWRD

For people who are 
clinically stable on ART 
or with a higher CD4 
cell count

When resources 
allow; at baseline 
investigation and 
annually thereafter, 
aligned with viral 
load testing

Where there is 
access to CXR. 
For people who 
are asymptomatic, 
access to CD4 cell 
count is required to 
determine eligibility 
for LF-LAM

The inclusion of CXR in 
this algorithm increases 
the sensitivity over 
symptom screening 
alone, identifying more 
people with prevalent 
TB disease

Algorithm 
3: W4SS 
followed by 
CRP followed 
by LF-LAM 
and mWRD

For people not yet 
on ART (ART naïve or 
interrupted treatment) 
or with CD4 cell count 
of less than 200

When HIV is 
first diagnosed, 
during initial HIV 
investigation or 
when someone has 
returned after ART 
interruption

Where there is 
access to point-of-
care CRP

The inclusion of CRP 
in this algorithm 
increases the 
specificity over 
symptom screening 
alone. It can save 
costs on diagnostic 
tests and may allow 
more people without 
TB disease to initiate 
TPT immediately 

Algorithm 
4: LF-LAM 
and mWRD 
in facilities 
where TB 
prevalence is 
>10%

For people living with 
HIV who are medical 
inpatients or who are 
seriously ill and require 
hospitalization

When people 
living with HIV 
present to a health 
facility in need of 
hospitalization, 
with danger signs 
indicating serious 
illness

In facilities where 
TB prevalence is 
>10% and where 
there is quick 
turnaround time 
for diagnostic test 
results

In this population, 
rapid action is 
necessary to reduce 
mortality, therefore 
a single mWRD 
test alongside LF-
LAM can indicate 
immediate treatment 
initiation

Algorithm 
5: Clinical 
diagnosis for 
people living 
with HIV who 
are seriously 
ill

For people living 
with HIV who present 
with any one of the 
following danger signs:
•  respiratory rate >30 

per minute
•  heart rate >120 

beats per minute
•  unable to walk 

unaided
•  temperature >39 °C

When diagnostic 
tests are not 
immediately 
available or initial 
diagnostic test 
results are negative 
and there is a 
strong possibility 
of TB

In peripheral health 
facilities where 
immediate referral 
to a higher-level 
facility is not 
possible

May prevent the 
death of people with 
HIV in situations 
when expedited 
bacteriologically 
confirmed diagnosis 
of TB is not possible 
or feasible because of 
the person’s clinical 
condition and limited 
access to TB diagnostic 
services

ART: antiretroviral therapy; CRP: C-reactive protein; CXR: chest X-ray; LF-LAM: lateral flow lipoarabinomannan; mWRD: molecular WHO-
recommended rapid diagnostic test; TPT: tuberculosis preventive treatment; W4SS: WHO-recommended four symptom screen
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It is important to note the assumptions made when developing these model estimates, which 
include the fact that all people undergoing screening can produce sputum, that tools are available 
and used, that there is no loss to follow-up between the screening and diagnostic pathway, and 
that timely results are received for each test that is undertaken. Costs to implement an algorithm 
will vary widely between settings, depending on factors such as TB prevalence, availability and cost 
of tools and equipment, existing infrastructure, personnel costs and healthcare worker training 
needs. The estimated costs for each algorithm are global cost estimates based on a prevalence of 
1% and 10% and may be a guide to comparing relevant costs for the different algorithms, while 
considering that the actual costs will vary between settings. Details on methods for development of 
the algorithms, yields, and calculation of algorithm performance and costs, including assumptions, 
can be found in Annex 2. For country-specific costs, please refer to the ScreenTB web-based tool 
(https://screentb.org/).

https://screentb.org/
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Algorithms for screening and diagnosis of TB among people living with HIV
Algorithm 1: W4SS followed by LF-LAM and mWRD

Considerations for Algorithm 1:
 » Applicable to all populations but reduced accuracy in some populations: very reduced sensitivity for people who are clinically stable on ART and for people with higher CD4 
cell counts leading to a high number of missed diagnoses; reduced specificity for people not on ART (ART-naïve or interrupted treatment) and for people who are seriously ill.

 » At every encounter with a healthcare worker or peer supporter.
 » Where access to tools such as CD4 cell count, CXR, or CRP is limited.

a   For methodology, please see Annex 2.
ART: antiretroviral therapy; CRP: C-reactive protein; CXR: chest X-ray; DR-TB: drug-resistant tuberculosis; LF-LAM: lateral flow lipoarabinomannan; mWRD: molecular WHO- recommended rapid diagnostic test; PTP: pre-test probability; TB: tuberculosis;  
TPT: tuberculosis preventive treatment; W4SS: WHO-recommended four- symptom screen. 

Subgroup Combined 
sensitivity

Combined 
specifi city

Cost per 
diagnosis, 

USD 
(1% PTP)a

Cost per 
diagnosis, 

USD 
(10% PTP)a

CD4 < 200 73.8% 98.6% 895 220
CD4 > 200 59.2% 99.0% 902 218
Outpatients 
not on ART 72.1% 98.7% 900 212

Outpatients 
on ART 45.5% 99.4% 828 189

Perform W4SS

Routine HIV care and evaluate for TPTPerform LF-LAM test. Collect appropriate 
sample and perform mWRD test

Initiate TB treatment and 
evaluate mWRD result Evaluate mWRD result

LF-LAM

Continue treatment 
& perform workup 
to exclude DR-TB

Initiate TB 
treatment

Clinical management. 
TB is not ruled out. 
Conduct additional 
evaluations. Assess 

for TPT once 
TB is ruled out

Presence of any one of the four symptoms

Adjust treatment 
if needed

mWRD mWRD
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Algorithm 2: W4SS and CXR followed by LF-LAM and mWRD

Considerations for Algorithm 2:
 » For people who are clinically stable on ART or with a higher CD4 cell count. 
 » Recommended during catch-up campaigns to rule out TB disease among people with HIV on ART who have not previously received TPT.
 » Increases sensitivity in outpatients on ART (by 27.5%) and among people with CD4 >200 (by 14.6%) compared to Algorithm 1.
 » LF-LAM should not be used in asymptomatic individuals who do not have signs of advanced HIV disease or serious illness and who have a CD4 count >100 (outpatients)  
or >200 (inpatients). 

 » If resources allow, could be used for a baseline screen and annual screening thereafter to be aligned with visits for viral load monitoring.

a   For methodology, please see Annex 2.
ART: antiretroviral therapy; CXR: chest X-ray; DR-TB: drug-resistant tuberculosis; LF-LAM: lateral flow lipoarabinomannan; mWRD: molecular WHO- recommended rapid diagnostic test;  
PTP: pre-test probability; TB: tuberculosis; TPT: tuberculosis preventive treatment; W4SS: WHO-recommended four symptom screen.

Routine HIV care and evaluate for TPTPerform LF-LAM test. Collect appropriate 
sample and perform mWRD test

Initiate TB treatment and 
evaluate mWRD result Evaluate mWRD result

LF-LAM

Continue treatment 
& perform workup 
to exclude DR-TB

Initiate TB 
treatment

Clinical management. 
TB is not ruled out. 
Conduct additional 
evaluations. Assess 

for TPT once 
TB is ruled out

Presence of any one of the four symptoms or abnormal CXR

Adjust treatment 
if needed

mWRD mWRD

Perform W4SS and CXR

Subgroup Combined 
sensitivity

Combined 
specifi city

Cost per 
diagnosis, 

USD 
(1% PTP)a

Cost per 
diagnosis, 

USD 
(10% PTP)a

CD4 < 200 80.7% 98.3% 1,033 271
CD4 > 200 73.8% 98.6% 1,059 259
Outpatients 
not on ART 80.7% 98.4% 1,026 260

Outpatients 
on ART 73.0% 98.7% 1,063 255
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Algorithm 3: W4SS followed by CRP followed by LF-LAM and mWRD

a   For methodology, please see Annex 2
ART: antiretroviral therapy; CRP: C-reactive protein; DR-TB: drug-resistant tuberculosis; LF-LAM: lateral flow lipoarabinomannan; mWRD: molecular WHO- recommended rapid diagnostic test; PTP: pre-test 
probability; TB: tuberculosis; TPT: tuberculosis preventive treatment; W4SS: WHO-recommended four symptom screen.

Routine HIV care and evaluate for TPT

Perform LF-LAM test. Collect appropriate 
sample and perform mWRD test

Initiate TB treatment and 
evaluate mWRD result Evaluate mWRD result

LF-LAM

Continue treatment 
& perform workup 
to exclude DR-TB

Initiate TB 
treatment

Clinical management. TB 
is not ruled out. Conduct 
additional evaluations. 
Assess for TPT once 

TB is ruled out

Presence of any one of the four symptoms

Adjust treatment 
if needed

mWRD mWRD

CRP >5 mg/L

Perform W4SS

Measure CRP 

Subgroup Combined 
sensitivity

Combined 
specifi city

Cost per 
diagnosis, 

USD 
(1% PTP)a

Cost per 
diagnosis, 

USD 
(10% PTP)a

CD4 < 200 73.8% 99.1% 987 204
CD4 > 200 60.1% 99.5% 971 179
Outpatients 
not on ART 72.1% 99.3% 955 185

Outpatients 
on ART 6.9% 99.9% 2,062 528

Considerations for Algorithm 3:
 » Performs better among people not yet on ART (ART naïve or 
interrupted treatment) and among people with CD4 cell count 
<200.

 » Increases specifi city without compromising sensitivity, when 
compared to W4SS alone.

 » Higher number of people found immediately eligible for TPT at 
the stage of screening.

 » Cost per diagnosis lower compared to W4SS alone.
 » Depending on type of technology available (laboratory-based or 
point-of-care CRP), may require additional infrastructure.
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Algorithm 4: LF-LAM and mWRD for medical inpatients living with HIV or people 
living with HIV who are seriously ill and require hospitalization in facilities where TB 
prevalence is >10%

a  Advanced HIV disease is defined based on a CD4 cell count <200 cells/mm3 or WHO stage 3 or 4 in adults and adolescents
b Seriously ill is defined based on four danger signs: respiratory rate of more than 30/minute, temperature of more than 39 °C, heart 

rate of more than  
120/minute and unable to walk unaided

c Asymptomatic outpatients with a CD4 cell count <100 are eligible for LF-LAM
d For methodology, please see Annex 2.
e In the absence of data on sensitivity and specificity for people with advanced HIV disease who are seriously ill, CD4 cell count of <200 

has been used as a proxy for this subgroup. 
DR-TB: drug-resistant tuberculosis; LF-LAM: lateral flow lipoarabinomannan; mWRD: molecular WHO- recommended rapid diagnostic 
test; PLHIV: people living with HIV; PTP: pre-test probability; TB: tuberculosis; TPT: tuberculosis preventive treatment.

Sub-group Combined 
sensitivity

Combined 
specifi city

Cost per 
diagnosis, 

USD 
(10% PTP)d

CD4 < 200e 80.7% 97.0% 224
Inpatients 82.7% 93.0% 166

Clinical 
management. TB 
is not ruled out. 

Conduct additional 
evaluations. 

Assess for TPT 
once TB is ruled 

out

Initiate TB
treatment

mWRD

Perform LF-LAMc test. Collect 
appropriate sample and perform 

mWRD test

Evaluate mWRD result

Continue
treatment &

perform
workup to

exclude DR-TB

Adjust
treatment
if needed

For PLHIV with advanced HIV diseasea or who 
are seriously illb and require hospitalisation in 

facilities where TB prevalence is >10%

mWRD

LF-LAM

Initiate TB treatment and 
evaluate mWRD result

Considerations for Algorithm 4:
 » For people living with HIV who are medical inpatients 
or who are seriously ill and require hospitalization in 
facilities where TB prevalence is >10%.

 » Requires immediate access to both diagnostic tests, 
to expedite diagnosis and treatment initiation.

 » People with advanced HIV disease should receive 
all components of the package of care for advanced 
HIV disease.
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Algorithm 5: Clinical diagnosis of TB in people living with HIV who are seriously ill

a  For all people with unknown HIV status, HIV testing should be performed according to national guidelines.
b Possible TB is defined by the presence of any one of the following symptoms: current cough, fever, weight loss or night sweats. 

Danger signs are defined as any one of the following: respiratory rate > 30 per minute, heart rate >120 beats per minute, unable to 
walk unaided, temperature >39 °.

c  For people with possible extrapulmonary TB, extrapulmonary specimens should be obtained for mWRD (cerebrospinal fluid, lymph 
nodes and other tissues: mWRD has low sensitivity for pleural fluid and data are limited for stool, urine or blood). 
If mWRD is not available, conduct other available TB diagnostic tests and refer appopriate specimens for testing with mWRD and TB 
culture where feasible.

d If mWRD shows rifampicin resistance, treatment for multidrug-resistant TB should be initiated. If the person is considered at low risk 
for rifampicin resistance, a second mWRD test should be performed on a fresh specimen. Collect and refer a sample for culture and 
additional drug sensitivity testing.

e If mWRD shows negative results, the test can be repeated using a fresh specimen.
f Further investigations for TB include chest X-ray, clinical assessment, a repeat mWRD using a fresh specimen and culture. If 

extrapulmonary TB is suspected, extrapulmonary specimens should be obtained and sent for culture and abdominal ultrasound 
may be performed.

AHD: advanced HIV disease; ART: antiretroviral therapy; DR-TB: drug-resistant tuberculosis; LF-LAM: lateral flow lipoarabinomannan; 
mWRD: molecular WHO- recommended rapid diagnostic test; PLHIV: people living with HIV; TB: tuberculosis.

If immediate referral not possible
• Test for TB with LF-LAM and mWRDc

• Treat other opportunistic infections
• Empiric treatment of pneumocystis or bacterial pneumonia              
  should be considered in patients with severe respiratory distress
• Chest X-ray if available

Monitor response to 
treatment of

other conditions as 
applicable

Clinical worsening or 
no improvement after 

3-5 days
Improvement after 

2-5 days

• Initiate presumptive TB
  treatment
• Cotrimoxazole preventive
  therapy
• Continue investigations 
  for TB and other diseasesf

• Complete the course of                                                                           
  parenteral antibiotics

Provide all other components of the 
package of care for AHD
• Cryptococcal antigen screening
• Fluconazole pre-emptive therapy or 

treatment for cryptococcal disease as 
indicated

• Co-trimoxazole prophylaxis
• TB preventive treatment after 

exclusion of TB disease
• ART initiation – timing as indicated
• Adapted adherence support

• Reassess for other HIV          
related diseases

• TB preventive 
treatment

• Complete the course of
   parenteral antibiotics

Initiate TB
treatment

mWRDe

Evaluate mWRD result

Continue 
treatment

and perform 
workup

to exclude 
DR-TB

Adjust
treatment
if needed

PLHIV or with unknown HIV statusa, who are 
seriously ill, with possible TBb 

mWRD

LF-LAM

Initiate TB treatmentd and 
evaluate mWRD result

Immediate referral to a 
higher-level facility

No tests
 immediately

available
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3.4 TB treatment

WHO recommendations

TB treatment for people living with HIV 

12. It is recommended that TB patients who are living with HIV should receive at least the same duration of daily 
TB treatment as HIV-negative TB patients (strong recommendation, high certainty of evidence). (14)
13. People living with HIV with TB and histoplasmosis coinfection should receive TB therapy according to WHO 
treatment guidelines (conditional recommendation; very-low-certainty evidence). (16)

Integrated delivery of care for HIV-associated TB 

14. In settings with a high burden of HIV and TB, TB treatment may be provided for people living with HIV in HIV 
care settings where a TB diagnosis has also been made (strong recommendation, very-low-certainty evidence). 
(17)

3.4.1 WHO-recommended treatment regimens for adults with drug-susceptible TB

WHO currently recommends two treatment regimens for adults with drug-susceptible TB (DS-TB): 
a 6-month regimen composed of 2 months of isoniazid (H), rifampicin (R), pyrazinamide (Z) and 
ethambutol (E), followed by 4 months of isoniazid and rifampicin (2HRZE/4HR) and a 4-month 
regimen composed of 8 weeks of isoniazid, rifapentine (P), moxifloxacin (M) and pyrazinamide, 
followed by 9 weeks of daily isoniazid, rifapentine, and moxifloxacin (2HPMZ/2HPM). Both the 6-month 
and 4-month regimens are applicable to people living with HIV except for certain subpopulations 
as indicated. Aligned to the recommendation on the 6-month regimen, WHO has published four 
additional recommendations on dosing frequency, the use of fixed dose combination tablets and 
extension of the intensive phase. Recommendations on treatment regimens for DS-TB are outlined 
in full in the WHO consolidated guidelines on tuberculosis. Module 4: treatment – drug-susceptible 
tuberculosis treatment (14) as well as the WHO consolidated guidelines on tuberculosis. Module 5: 
management of tuberculosis in children and adolescents (8). Two additional recommendations on the 
use of corticosteroids for the treatment of TB meningitis or TB pericarditis are also included in the 
WHO consolidated guidelines on tuberculosis. Module 4: treatment – drug-susceptible tuberculosis 
treatment  (14). Treatment regimens for drug-susceptible TB are summarized in Table 3.3.

3.4.1.1  Six-month TB treatment regimen for adults living with HIV

The 6-month regimen can be used in all subgroups, including people living with HIV. This regimen can 
also be used for people with extrapulmonary TB, except those with TB affecting the central nervous 
system or with osteoarticular forms of TB, for whom expert groups suggest a longer duration of 
therapy. Despite its familiarity, safety and efficacy, many people find the 6-month regimen difficult 
to complete due to its length. The 6-month regimen is available in fixed-dose combination tablets 
which helps decrease the pill burden; an important consideration for people living with HIV and 
other comorbidities (93).

The interactions of rifampicin (the mainstay of TB treatment) with ART are of concern in HIV-
associated TB. When the 6-month regimen is used, these drug interactions may result in decreased 
concentrations of antiretroviral drugs. Rifampicin is known to lower plasma concentrations of the 
first-line antiretroviral drug dolutegravir. This has led to concerns about efficacy of dolutegravir 
when co-administered with rifampicin, and the subsequent development of HIV drug resistance 
due to lower levels of dolutegravir. In such cases, WHO guidelines recommend adjusting the dose 
by offering 50 mg of dolutegravir twice per day (instead of a single daily dose of 50 mg) (17). These 
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recommendations are still in place, although evidence that doubling the dose of dolutegravir might 
not be necessary is emerging. A study from Botswana demonstrated the efficacy and safety of a 
standard dose dolutegravir-based regimen compatible with an efavirenz-based regimen for people 
living with HIV-associated TB who received rifampicin (94).

Standard, rifampicin-containing anti-TB treatment is recommended in combination with efavirenz-
based ART, without the need for dose adjustment. Conversely, rifampicin is contraindicated 
in combination with nevirapine and protease inhibitors. Rifabutin is a less potent inducer of the 
cytochrome P450 system which may be considered in people on some ART regimens that include 
nevirapine or a protease inhibitor, with close monitoring for safety and tolerability (7, 95). Rifabutin is 
also the preferred rifamycin to be administered alongside OAMT (96).

3.4.1.2 Four-month TB treatment regimen for adults living with HIV

Study 31 provided the evidence that informed the WHO recommendation on the 4-month moxifloxacin-
based regimen (10). This study included some people living with HIV (8%), most of whom were on 
ART (efavirenz-based regimens). However, people with a CD4 count of less than 100 cells/mm3 were 
excluded from the trial (97). Thus, sufficient evidence is available to support the use of the 4-month 
regimen when the CD4 count is above 100 cells/mm3. Additional studies are needed to inform the use 
of the 4-month regimen in people living with HIV who are taking non-efavirenz-based ART regimens, 
and for people who have a CD4 count less than 100 cells/mm3 (98). In settings with a high background 
prevalence of fluoroquinolone resistance, fluoroquinolone drug susceptibility testing is recommended, 
which might pose a further barrier to scale-up in certain settings.

There may be challenges to implementation of the 4-month regimen initially, until rifapentine becomes 
more widely and readily available at costs comparable with rifampicin, and a fixed-dose combination 
(FDC) tablet is developed. At present, the overall pill burden will be higher for people who receive this 
4-month regimen1 because no FDC tablet currently exists for the regimen and the dose of rifapentine 
is high (1200 mg). This may affect acceptability; however, this situation may change in future as uptake 
of this regimen improves, creating a demand for the regimen and its component medicines. Wider 
availability of the rifapentine formulation of 300 mg2 may decrease the pill burden and facilitate the 
implementation of this new regimen until the FDC tablet becomes available. 

1 Based on estimates by the Global Drug Facility for an average weight of 55–70 kg: 1358 tablets versus 728 for whole course of 
treatment.

2 Rifapentine 150 mg and 300 mg are both included in the WHO model list of essential medicines: 23rd list (2023) (https://apps.who.
int/iris/handle/10665/371090

https://apps.who.int/iris/handle/10665/371090
https://apps.who.int/iris/handle/10665/371090
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Table 3.3. Treatment regimens for drug-susceptible TB

TB treatment 
regimens Eligibility Comments

6-month rifampicin-
based regimen: 
2HRZE/4HR

Individuals with a new episode of 
pulmonary TB and extrapulmonary 
TB except for people with TB 
meningitis and osteoarticular TB

Some expert groups suggest 9–12 months 
therapy for TB meningitis, and 9 months for 
osteoarticular TB

4-month 
moxifloxacin-
based regimen: 
2HPMZ/2HPM

People aged 12 years or older with 
drug-susceptible pulmonary TB and 
extrapulmonary TB

Recommended for people living with HIV, 
except for the following groups (due to limited 
evidence): PLHIV on non-efavirenz-based 
regimens,a PLHIV with a CD4 count  
<100 cells/mm3, people weighing <40 kg, 
people with TB meningitis, disseminated TB, 
osteoarticular TB, abdominal TB, adolescents 
and children less than 12 years of age, 
pregnant, breastfeeding and postpartum 
women 

E: ethambutol; H: isoniazid; M: moxifloxacin; P: rifapentine; PLHIV: people living with HIV; R: rifampicin; Z: pyrazinamide
a  Study 31 that informed the 4-month recommendation included efavirenz-based ART which was, at the time, the globally preferred 

regimen; however, dolutegravir in combination with a nucleoside reverse-transcriptase inhibitor backbone is now recommended as 
the preferred first-line regimen (99) (see Chapter 4 for more details).

3.4.2 WHO-recommended treatment regimens for drug-resistant TB

People with both HIV and multidrug-resistant TB face complicated clinical management, fewer 
treatment options and poorer treatment outcomes (100). Systematic reviews have shown an 
association between HIV and MDR-TB (101, 102). Outbreaks of multidrug-resistant TB among people 
living with HIV have been documented in hospital and other settings, especially in eastern Europe 
and central Asia and in southern African countries with a high HIV prevalence (103). 

Table 3.4 below provides a brief overview of treatment regimens for drug-resistant TB; detailed 
guidance is published in the WHO consolidated guidelines on tuberculosis. Module 4: treatment – 
drug-resistant tuberculosis treatment, 2022 update (10) and the accompanying operational handbook 
(104). People living with HIV and drug-resistant TB are generally eligible for all the currently available 
TB treatment regimens, but due care should be taken to monitor for adverse events and drug–
drug interactions. Detailed guidance on caution when administering treatment for drug-resistant 
TB together with ART is available in the WHO consolidated guidelines on tuberculosis. Module 
4: treatment – drug-resistant tuberculosis treatment, 2022 update (104), and in the University of 
Liverpool’s HIV Drug Interactions resource3 (www.hiv-druginteractions.org).

3 The Liverpool Drug Interactions resources receive support from the pharmaceutical industry, the British HIV Association, the European 
AIDS Clinical Society, and the HIV Glasgow Congress. Editorial content is independent of financial support and is overseen by an 
independent international editorial board. For details, please see www.hiv-druginteractions.org. The evaluation methodology is 
published in Seden et al. PLoS One. 2017 Mar 23;12(3):e0173509. 

https://www.hiv-druginteractions.org/
http://www.hiv-druginteractions.org
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Table 3.4. Treatment regimens for drug-resistant TB

TB treatment 
regimens Eligibility Comments

6-month BPaLM/BPaLa 

regimen for MDR/RR-
TB and pre-XDR-TB 

All people, regardless of HIV status, 
except for people with TB involving 
the central nervous system, and 
osteoarticular and disseminated 
(miliary) TB

Caution should be used when enrolling 
individuals with CD4 counts less than 
100 cells/mm3 
Efavirenz may induce the metabolism 
of bedaquiline; hence, an alternative 
antiretroviral agent should be used 
(potentially dolutegravir, although there is 
currently insufficient evidence for this)

9-month all-oral 
regimen for MDR/
RR-TBb

People with drug-resistant TB, 
regardless of HIV status, and:
No documented resistance to drugs 
included in regimen
No exposure to previous treatment 
with bedaquiline, fluoroquinolones, 
clofazimine, or ethionamide or linezolid 
for >1 month
No extensive or severe TB disease and 
no severe extrapulmonary disease

Efavirenz can reduce the concentration of 
bedaquiline; therefore, this antiretroviral 
drug should be avoided in individuals 
receiving the 9-month all-oral regimen 
There are no overlapping toxicities or 
drug–drug interactions with dolutegravir in 
individuals receiving the shorter regimen 
with either linezolid or ethionamide 

Individualized longer 
regimen designed 
using the priority 
grouping of medicines 
recommended 
in current WHO 
guidelines

People with extensive forms of DR-TB 
(e.g. XDR-TB) or those who are not 
eligible for or have had no response to 
shorter treatment regimens

Drug–drug interactions and adverse 
events need to be carefully considered and 
monitored, depending on the TB treatment 
and ART regimens prescribed

ART: antiretroviral therapy; BPaLM/BPaL: bedaquiline, pretomanid, linezolid and moxifloxacin/bedaquiline, pretomanid, linezolid; DR-TB: 
drug-resistant TB; MDR-TB: multidrug-resistant TB; RR-TB: rifampicin-resistant TB; XDR-TB: extensively drug-resistant tuberculosis 
a  With or without moxifloxacin depending on drug susceptibility.
b  The 9-month all-oral regimen for MDR/RR-TB contains bedaquiline (used for 6 months), in combination with levofloxacin/moxifloxacin, 

ethionamide, ethambutol, isoniazid (high dose), pyrazinamide and clofazimine (for 4 months, with the possibility of extending to 6 
months if the individual remains sputum–smear positive at the end of 4 months), followed by treatment with levofloxacin/moxifloxacin, 
clofazimine, ethambutol and pyrazinamide (for 5 months). Ethionamide can be replaced by 2 months of linezolid (600 mg daily). 

3.4.3  TB treatment for people with HIV-associated TB and histoplasmosis

Histoplasmosis is highly endemic in some parts of the WHO Region of the Americas and is also 
reported in certain countries of Asia and Africa (16). People with HIV-associated TB who also have 
histoplasmosis should receive prompt treatment after diagnosis according to WHO treatment 
guidelines. Joint management of TB, HIV and histoplasmosis can be complex, with drug–drug 
interactions that may affect treatment. Rifampicin, in particular, results in reduced itraconazole levels, 
potentially leading to ineffective treatment for histoplasmosis (105). Clinicians may consider replacing 
rifampicin with rifabutin. More information on histoplasmosis can be found in Chapter 4, and in the 
Pan American Health Organization and WHO Guidelines for diagnosing and managing disseminated 
histoplasmosis among people living with HIV (16).
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3.4.4  TB care and support 

TB and HIV programmes should aim to deliver integrated TB and HIV care, preferably at the same 
time and location, with due consideration for the prevention of TB transmission. Early ambulatory 
care is recommended, including for the management of drug-resistant TB (DR-TB) using the latest 
recommended DR-TB regimens, because it complements the person-centred approach to the 
management of TB (10). Therefore, countries are encouraged to move towards a decentralized 
and ambulatory model of care. However, some people with HIV-associated TB may need to stay 
in hospital to receive treatment for TB. This would be the case, for instance, if the individual is 
seriously ill with HIV, develops severe immune reconstitution inflammatory syndrome (IRIS), has 
a severe form of DS-TB or DR-TB disease (e.g. meningitis, vertebral bone infection, pericarditis, 
miliary TB or severe TB lung disease with signs of respiratory distress/failure or sepsis), has other 
serious comorbidities (such as severe malnutrition or uncontrolled diabetes mellitus), is either 
very young or elderly or has serious adverse reactions to medication (106). In such situations, 
these individuals may need to be hospitalized until their condition stabilizes. Long hospitalization 
should not be routinely required for people on DR-TB treatment unless it is absolutely necessary 
from a medical standpoint. The treatment regimen should rarely require a person with DR-TB to 
be hospitalized because every attempt should be made to put the person on an all-oral regimen 
that they can receive as an outpatient. Furthermore, the individual should be kept in isolation while 
hospitalized only when no other options remain. 

Social determinants of health are not only driving the HIV and TB epidemics but are also a challenge 
for affected people to adhere to treatment for any form of TB – particularly for people living with 
HIV. Persons with TB and HIV often experience stigma and discrimination in many areas of life, 
including work, social activities and family life. Social, economic, cultural and legal issues may pose 
additional barriers in accessing health care and being able to consistently follow medical advice. 
Consequently, it is important that the healthcare services are aware of all the barriers faced by 
people affected by TB and provide appropriate and comprehensive social support; furthermore, 
social protection measures to enable adherence and reduce economic hardship should be provided. 
Treatment adherence interventions that may be offered for people on TB treatment include material 
support (e.g. food, financial enablers, transport fees), psychological support, tracers such as home 
visits or digital health communication (e.g. SMS, telephone call) and medicine monitoring (14, 15). 
Interventions should be selected based on the assessment of the individual’s barriers to access, 
needs and preferences as well as available resources. Education and counselling on TB and its 
treatment should also be provided to all people with TB. 
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3.5  Prevention of TB

3.5.1  TB preventive treatment

WHO recommendations

Eligibility for TB preventive treatment 

15. Adults and adolescents living with HIV who are unlikely to have active TB should receive TB preventive 
treatment as part of a comprehensive package of HIV care. Treatment should be given to those on antiretroviral 
treatment, to pregnant women and to those who have previously been treated for TB, irrespective of the degree 
of immunosuppression and even if LTBI testing is unavailable (strong recommendation, high certainty in the 
estimates of effect).  (9)

Algorithms to rule out TB disease prior to offering TB preventive treatment 

16. Adults and adolescents living with HIV who are screened for TB according to a clinical algorithm and 
who report any of the symptoms of current cough, fever, weight loss or night sweats may have active TB and 
should be evaluated for TB and other diseases and offered preventive treatment if active TB is excluded (strong 
recommendation, moderate certainty in the estimates of effect).  (9)
17. Chest radiography may be offered to people living with HIV on ART and preventive treatment be given to 
those with no abnormal radiographic findings (conditional recommendation, low certainty in the estimates of 
effect). (9)

Testing for TB infection 

18. Either the tuberculin skin test or interferon-gamma release assays can be used to test for TB infection (strong 
recommendation, very low certainty of the evidence).  (13)
19. Mycobacterium tuberculosis antigen-based skin tests (TBSTs) may be used to test for TB infection (conditional 
recommendation for the intervention, very low certainty of evidence). (13)

TB preventive treatment regimens 

20. The following options are recommended for the treatment of LTBI regardless of HIV status: 6 or 9 months 
of daily isoniazid, or a 3-month regimen of weekly rifapentine plus isoniazid, or a 3-month regimen of daily 
isoniazid plus rifampicin (strong recommendation, moderate to high certainty in the estimates of effect). A 
1-month regimen of daily rifapentine plus isoniazid or 4 months of daily rifampicin alone may also be offered as 
alternatives (conditional recommendation, low to moderate certainty in the estimates of effect).  (9)
21. In settings with high TB transmission, adults and adolescents living with HIV who have an unknown 
or a positive LTBI test and are unlikely to have active TB disease should receive at least 36 months of 
daily isoniazid preventive treatment (IPT). Daily IPT for 36 months should be given whether or not the 
person is on ART, and irrespective of the degree of immunosuppression, history of previous TB treatment 
and pregnancy in settings considered to have a high TB transmission as defined by national authorities 
(conditional recommendation, low certainty in the estimates of effect). (9)

It is estimated that a quarter of the world’s population has been infected with TB bacilli. TB infection, 
previously called latent TB infection (LTBI), is defined as a state of persistent immune response 
to stimulation by M. tuberculosis antigens with no evidence of clinically manifest TB disease (107, 
108). People living with HIV have a higher risk of developing TB disease compared to the general 
population, even when on ART and with a high CD4 cell count (109, 110). Among people living with 
HIV, TB preventive treatment provides an added benefit to ART alone in reducing both TB incidence 
and overall mortality, regardless of CD4 count (111, 112). TB preventive treatment for people living 
with HIV should be a core component of the HIV package of care and should primarily be the 
responsibility of national HIV and AIDS programmes and HIV service providers (17). 
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3.5.1.1 Eligibility for TB preventive treatment 

WHO recommends that all adults and adolescents with HIV who are unlikely to have TB disease 
should receive TPT as part of a comprehensive package of HIV care. This includes those receiving 
ART, pregnant women and those who have previously been treated for TB; it applies irrespective of 
the degree of immunosuppression and even if TB infection testing is unavailable (9). Whilst there 
is no evidence to date on the utility of repeated courses of TPT, and WHO does not have any 
recommendations on this approach, a repeat course of TPT should be considered among people 
living with HIV who have previously completed a course of TPT and have been thereafter a household 
or close contact of a person with TB (113).

3.5.1.2 Ruling out TB disease prior to offering TB preventive treatment

Offering TPT to someone who has TB disease can delay the resolution of disease and may favour the 
emergence of drug resistance. Thus, excluding TB disease before initiating TPT is one of the critical 
steps in the TPT care pathway. Table 3.5 summarizes the key steps in ruling out TB disease prior to 
starting TPT in people living with HIV. 

Screening for TB using a standard set of signs and symptoms has multiple advantages. The W4SS – 
current cough, fever, weight loss or night sweats – is useful for ruling out TB disease among people 
living with HIV, regardless of ART use. In many settings, it has high sensitivity and a high negative 
predictive value, and it is a straightforward intervention; it can be implemented during any clinical 
encounter and repeated as often as necessary, without the need for special equipment. Where 
available, additional tests such as chest radiography, CRP or mWRD may also be used to improve 
screening accuracy (76). These tests are described in more detail in Section 3.1.

WHO specifically recommends that chest radiography may be offered, if available, for people who 
are receiving ART. If there are no TB symptoms or abnormal radiographic findings, TPT should be 
considered. The use of chest radiography together with the W4SS is likely to increase the confidence 
of health providers given the very high sensitivity of the combination (with less chance of missing TB 
disease). This may reduce potential provider concerns around the development of drug resistant-TB 
resulting from inadvertent treatment of TB disease with a TPT regimen. However, chest radiography 
provides only a marginal gain in accuracy for ruling out TB disease, as compared with the W4SS alone, 
and will result in more screen positive results, which would require more investigations for TB and 
other illnesses. The addition of chest radiography to symptom screening may also present logistical 
difficulties and increase the cost to programmes and individuals, leading to missed opportunities 
to give TPT to people who could benefit from it (113). Chest radiography should only be added as 
an additional investigation if it does not pose a barrier to the provision of preventive treatment for 
people living with HIV (113).

If a person living with HIV has a positive screening test for TB with any of the WHO-recommended 
screening tools, but TB disease is ruled out after subsequent diagnostic investigations, the individual 
should also receive TPT. Thus, collaboration between TB and HIV services is critical to minimize 
attrition across the diagnostic and prevention cascades of care, and to close the gap in TPT coverage.
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Algorithm 6: Algorithm to rule out TB disease in people living with HIV

Table 3.5. Key considerations for assessment of eligibility for TPT in people living 
with HIV (113)

Clinical symptom-based 
screening (W4SS)

Screen for any one of current cough, fever, weight loss or night sweats

Frequency of symptom 
screening 

At every visit to a health facility or contact with a health worker 

Chest radiography Not mandatory although desirable. May be considered where facilities are 
available and human resources and health system capacity permits

Diagnostic testing for TB if 
screen test is positive 

WHO recommends rapid diagnostics such as Xpert® MTB/RIF, LF-LAM assay 
among seriously ill PLHIV (see Section 3.2 on diagnostics) or as per national 
guidelines

Test for TB infection (TST, 
IGRA or TBSTs) 

Not required among people living with HIV. Unavailability of tests should not be 
a barrier to provision of TPT to those in need

Contraindications to TPT • Acute hepatitis, regular and heavy alcohol consumption or symptoms of 
peripheral neuropathy 

• Concurrent use of other hepatotoxic medications (such as nevirapine)
• History of hypersensitivity to TPT 

Counselling Information on TB infection, need for TPT, schedule of medication collection, 
medication adherence support and follow-up visits, benefits from completing 
the course, adverse events, awareness about and actions on development of TB 
symptoms or adverse events

Screen for TBa 

Give preventive 
treatmentc

Defer preventive 
treatment

Follow up for TB disease as 
necessary, even for people who have 

completed preventive treatment

Initiate 
TB treatment

a. Screening algorithms for people living with 
HIV may include the WHO-recommended four 
symptoms screen, chest X-ray, C-reactive 
protein, and molecular WHO-approved rapid 
diagnostic tests.

b. Including acute of chronic hepatitis; peripheral 
neuropathy (if isoniazid is used); regular and 
heavy alcohol consumption. Pregnancy or a 
previous history of TB are not 
contraindications.

c. Regimen chosen based on considerations of 
age, strain (drug susceptible or otherwise), 
risk of toxicity, availability and preferences.

TB screening result

TB preventive 
treatment 

contraindicatedb

Evaluate for TB 
disease

TB test results
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3.5.1.3  Testing for TB infection

Testing for TB infection prior to initiating TPT is not required for people living with HIV. People living 
with HIV who are on ART benefit from TPT regardless of whether they test positive or negative for 
TB infection (114). People living with HIV who are not on ART and who test positive for TB infection 
are shown to benefit more from TPT than those with a negative test (73); however, testing for TB 
infection should not be a requirement for initiating TPT among people living with HIV, particularly in 
countries with high TB incidence, given that the benefits of treatment (even without testing) clearly 
outweigh the risks (9). Similarly, unavailability of TB infection testing should not constitute a barrier 
to providing TPT for people living with HIV. 

There is no gold standard to diagnose TB infection, however, WHO recommendations have been 
formulated for three types of tests for TB infection: the tuberculin skin test (TST), the interferon-
gamma release assay, and newer M. tuberculosis antigen-based skin tests (9, 12, 13). The TST is a 
point-of-care test that involves intradermal injection of purified protein derivative (PPD), a crude 
mixture of mycobacterial antigens, which stimulates a hypersensitivity reaction that causes an 
induration at the injection site within 48 to 72 hours but has low specificity among people living with 
HIV. Recurrent global shortages and stockouts of PPD reduce prospects for the scale-up of this test 
and may pose a further barrier to the programmatic management of TPT in people living with HIV.

In contrast, IGRAs are in vitro tests that measure the release of interferon-gamma (IFN-γ) following 
stimulation with two M. tuberculosis-specific antigens: the early secretory antigenic target 6 kDa 
protein (ESAT-6) and culture filtrate protein 10 (CFP-10). IGRAs are more expensive than TSTs and 
require specialized facilities and trained personnel (115). Both TST and IGRA require the person to 
mount an immune response to M. tuberculosis to work properly, thus a negative result does not rule 
out TB infection, especially among people living with HIV who may not mount an immune response 
to M. tuberculosis antigens. TST and IGRA could remain positive even after successful completion of 
TPT. Therefore, results of TST and IGRA should not be used to assess the efficacy of TPT. Since 2022, 
WHO also recommends the use of newer TBSTs, including Cy-Tb, Diaskintest® and C-TST (formerly 
known as ESAT6-CFP10 test). The TBSTs are point-of-care skin tests that measure the response to the 
ESAT-6 and CFP-10 antigens, combining the simple, point-of-care based platform of the TST with 
the specificity of IGRAs (13).

3.5.1.4 TB preventive treatment regimens

TB preventive treatment for an infection with strains presumed to be drug-susceptible 
broadly falls into two categories: (i) isoniazid monotherapy for at least 6 months, and (ii) rifamycin-
based shorter preventive treatment regimens. Isoniazid preventive therapy has been the most widely 
used type of TB preventive treatment, but the shorter duration of rifamycin regimens presents a clear 
advantage (9). The WHO consolidated guidelines on tuberculosis. Module 1: prevention – tuberculosis 
preventive treatment outlines 9H, 6H, 4R, 3HP, 3HR, 1HP and 36H as TPT options for use across all 
disease burden settings and target populations including people living with HIV, as summarized in 
Table 3.6 (9). However, a potential challenge with rifamycin-based TPT regimens among people 
living with HIV is drug–drug interactions. The choice of TPT regimen will depend on availability of 
appropriate formulations and considerations for age, safety, drug–drug interactions and adherence. 
Preventive treatment for people who have been in close contact with a person with MDR-TB requires 
a different regimen using a fluoroquinolone or other second-line agents (9). Further guidance on 
MDR-TB preventive treatment is due to come out in 2024.
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Table 3.6. TB preventive treatment regimens

Regimen 6H 3HP 3HR 4R 1HP H + B6 + CPT 
(Q-TIB)

Medicines Isoniazid Isoniazid + 
 rifapentine

Isoniazid +  
rifampicin

Rifampicin Isoniazid +  
rifapentine

Isoniazid+ 
pyridoxine+ 
co-trimoxazole

Duration (months) 6 3 3 4 1 6
Interval Daily Weekly Daily Daily Daily Daily
Doses 182 12 84 120 28 182
Dosing for adults (average 
individual weighing 60 kg)

300 mg 900 mg/ 
900 mg

300 mg/ 
600 mg

600 mg 300 mg/ 
600 mg

300 mg/ 25 mg/800 
mg/160 mg

Pill burden per dose 
(total number of pills for 
average adult)a

1 (182) 6 singles (72) or
3 with FDC (36)

3 singles (252) or
4 with FDC (336)

2 (240) 5 (140) 1 (182)

Cost for a full treatment 
(unless otherwise 
specified)b (116)

US$ 3.11–3.58 Rifapentine: US$ 12.21
Isoniazid: US$ 0.62–0.71 
FDC: US$ 14.25

Isoniazid: US$ 1.44–1.65
Rifampicin: US$ 32.47
FDC: US$ 15.89–17.54

US$ 46.4 Isoniazid: US$ 0.48–0.55
Rifapentine: US$ 19.00
FDC + rifapentine 
single: US$ 20.58

FDC: US$ 14.44

Pregnant women Safe for used Not known Safe for used, e May be safe, although 
no safety or efficacy 
data available 
specifically in this 
populatione

Not known Safe for use; preferred 
option – in PLHIVd

Dose adjustments when 
co-administered with ARTc

No dose adjustment 
required

Contraindicated: all PIs, 
NVP/NNRTIs, TAF 
Use: TDF, EFV (600 mg), 
DTG,f RALf

Contraindicated: all PIs, 
NVP/most NNRTIs 
Use with caution: TAF 
Adjust dose: DTG, RAL
Use: TDF, EFV (600 mg) 

Contraindicated: 
All PIs, NVP/most 
NNRTIs, TAF
Adjust dose: DTG, RAL 
Use: TDF, EFV (600 mg) 

Contraindicated: all PIs, 
NVP/most NNRTIs, TAF 
Use: TDF, EFV (600 mg), 
DTG,f RALf

No dose adjustment 
required

Toxicity Hepatotoxicity (more), 
peripheral neuropathy, 
rash, gastrointestinal 
(GI) upset

Flu-like syndrome, 
hypersensitivity 
reactions, GI upset, 
orange discolouration 
of body fluids, rash, 
hepatotoxicity (less)

Hypersensitivity  
reactions, hepatotoxicity 
(less), rash, GI upset, 
hypoprothrombinaemia, 
orange discolouration 
of body fluids

Rash, GI upset,  
hepatotoxicity (less),  
hypoprothrombinaemia, 
orange discolouration 
of body fluids 

Hepatotoxicity (more), 
hypersensitivity 
reaction, rash, 
GI upset, orange 
discolouration of body 
fluids 

Hepatotoxicity, rash, GI 
upset 

Absorption Best absorbed on an 
empty stomach; up to 
50% reduction in peak 
concentration with a 
fatty meal

Oral rifapentine 
bioavailability is 
70% (not HP); peak 
concentration increased 
if given with a meal

Rifampicin absorption 
is rapid but may be 
delayed or decreased 
by high-fat meals 

Rifampicin absorption 
is rapid but may be 
delayed or decreased 
by high-fat meals 

Same as 3HP Same as 6H
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Footnotes for Table 3.6 
Note: B6 = pyridoxine, CPT = co-trimoxazole, DTG = dolutegravir, EFV = efavirenz, FDC: fixed dose combination, H = isoniazid,  

LPV/RTV = lopinavir + ritonavir, NNRTI = non-nucleoside reverse transcriptase inhibitor, NVP = nevirapine, P = rifapentine,  
PIs = protease inhibitors, R = rifampicin, RAL = raltegravir, TAF = tenofovir alafenamide, TDF = tenofovir disoproxil fumarate 

a  Average available adult formulations: H-300 mg, R-300 mg/150 mg, P-300 mg. 
b  Prices as per the Global Drug Facility Medicines Catalog, March 2023 (116). Advice on planning orders, including details on the cost 

of regimens, can also be found on the GDF website: https://www.stoptb.org/buyers/plan-order. 
c  For women living with HIV (as well as HIV-negative) receiving rifamycin-based TPT and oral contraceptives, consider additional 

barrier contraception methods to prevent pregnancy. 
d  One randomized trial has shown increased risk of poor birth outcomes for mothers taking isoniazid during pregnancy; however, 

several other studies have shown benefits of IPT, hence caution is required. 
e  Bleeding attributed to hypoprothrombinaemia has been reported in infants and mothers following the use of rifampicin in late 

pregnancy. Vitamin K is recommended for both the mother and the infant postpartum if rifampicin is used in the last few weeks of 
pregnancy (US Food and Drug Administration). 

f  Indicates that drug interaction has been studied in adults and not children; applies to adults taking DTG or RAL only. 

The efficacy, safety and convenience of repeated treatment with shorter rifapentine regimens is being 
studied in people living with HIV in such settings. Findings from one study have shown that a second 
round of TPT did not provide additional benefit to persons receiving antiretroviral therapy (117). The 
definition of a high TB transmission setting should be established by the national authorities4 (see also 
Definitions). 

Long-term treatment with high-dose isoniazid may cause peripheral neuropathy, which develops 
secondary to a deficiency of vitamin B6 (pyridoxine) during therapy. Individuals at risk of peripheral 
neuropathy include people living with HIV as well as those with chronic malnutrition, renal failure 
or diabetes, or those who are pregnant or breastfeeding. All people living with HIV should receive 
pyridoxine while taking isoniazid, to prevent peripheral neuropathy. Preventive and therapeutic doses 
of pyridoxine are available through the Stop TB Partnership Global Drug Facility (GDF). National 
programmes may consider the use of a triple pill combination of isoniazid, co-trimoxazole and 
pyridoxine for people living with HIV, instead of an isoniazid-only regimen, available at a discounted 
price through the GDF (116).

TPT regimens and antiretrovirals
The 3HP regimen can be administered to individuals receiving efavirenz-based antiretroviral regimens 
without dose adjustment, according to a study of pharmacokinetics (118). The 1HP or 3HP regimens 
for TPT are not recommended for people receiving PIs or NVP because of the risk of HIV virological 
failure. Administration of rifapentine with raltegravir was found to be safe and well tolerated (119). 
Results from a Phase 1/2 trial of 3HP and dolutegravir in adults with HIV reported good tolerance 
and viral load suppression, no adverse events of Grade ≥3 related to 3HP, and it did not indicate 
that rifapentine reduced dolutegravir levels sufficiently to require dose adjustment (120). There is 
a continued need for studies of the pharmacokinetics of 3HP concomitantly with other medicines, 
particularly ART.

In terms of timing of TPT start, preliminary evidence from another Phase 1/2 trial (DOLPHIN TOO) 
supports the immediate start of TPT among ART-naïve people starting a dolutegravir based regimen. 
3HP administered to 50 persons with HIV who were ART-naïve and started on dolutegravir-containing 
ART showed high rates of viral suppression comparable with 6H and no difference in GRADE 3 or 4 
adverse events ([Ethel Weld], [Johns Hopkins University], DOLPHIN-TOO: Oral abstract presented at 
The Union World Conference on Lung Health, [2023]).

4 A setting with a high frequency of individuals with undetected or undiagnosed active TB, or where individuals with infectious TB 
are present and there is a high risk of TB transmission. TB is most infectious when it is untreated or inadequately treated. Spread is 
increased by aerosol-generating procedures and by the presence of highly susceptible individuals.

https://www.stoptb.org/buyers/plan-order
https://clinicaltrials.gov/study/NCT03435146
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Preventive treatment for MDR-TB
The capacity of programmes to provide preventive treatment for MDR-TB should be carefully 
planned for. Providing preventive treatment for MDR-TB requires that all the necessary resources 
are in place. Considerations should include the ability to identify people who may benefit from MDR-
TB preventive treatment, the capacity to rule out TB disease, to perform quality-assured testing for 
drug susceptibility (in the presumed index patient), to deliver the necessary medications and to 
monitor closely for adverse events and for the emergence of active disease. The choice of preventive 
treatment for MDR-TB is discussed further in the WHO consolidated guidelines on tuberculosis. 
Module 1: prevention – tuberculosis preventive treatment (9) and the accompanying operational 
handbook (113).

Liver function tests
There is insufficient evidence to support mandatory or routine liver function tests (LFTs) at baseline 
(121), and perhaps the benefit of TPT without LFTs would likely outweigh harm, particularly with 
a less hepatotoxic regimen. However, where feasible, baseline testing is strongly encouraged for 
individuals with risk factors – such as a history of liver disease, regular use of alcohol, chronic liver 
disease, HIV infection, age over 35 years and in pregnancy or immediate postpartum period (within 
3 months of delivery). In individuals having abnormal baseline LFT results, sound clinical judgement 
is required to determine if the benefit of TPT outweighs the risk of adverse events. These individuals 
should be tested routinely at subsequent visits.

Subpopulation considerations
TPT among pregnant women living with HIV: pregnant women living with HIV are at higher risk of 
TB during pregnancy and postpartum, which can have severe consequences for both the mother 
and the infant (122, 123). Pregnancy should not prevent women living with HIV from receiving TPT. 
Preventive treatment should be started during the antenatal and postnatal periods, provided it is 
given with due care. There are limited data on the efficacy and safety of rifapentine during pregnancy. 
WHO currently recommends 6 months of isoniazid regimen as TB preventive treatment for pregnant 
women living with HIV. The triple pill combination of isoniazid + co-trimoxazole + B6 may be the 
preferred option for TPT among pregnant and postpartum women living with HIV until more safety 
data on the use of rifapentine-based shorter regimens are available. 

TPT among people who use drugs: people who use drugs (PWUD) have a higher prevalence of 
TB infection and incidence of TB disease, regardless of HIV status, when compared to people who 
do not use drugs (124). Isoniazid preventive therapy is safe to use among PWUD, if acute hepatitis 
or heavy alcohol consumption are ruled out, whilst careful monitoring for liver toxicity is important 
(125). WHO recommends methadone or buprenorphine for treating opioid dependence (126). 
Rifampicin is known to reduce exposure to OAMT such as methadone and buprenorphine (127), 
which may result in opiate withdrawal syndrome. Rifapentine has not been systematically studied 
among PWUD. People taking 1HP, 3HP, 3HR or 4R with ART and OAMT should be closely monitored 
for signs of opiate withdrawal and other adverse events, and doses of methadone or buprenorphine 
may need to be increased accordingly, to lessen the risk of withdrawal. Drug use should not be a 
reason to deny someone access to TPT, and healthcare providers should proactively manage drug–
drug interactions for PWUD safely, as well as provide treatment and adherence support (128).
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Scale-up of TB preventive treatment
In recent years, as part of efforts to meeting the commitments made at the first UN High-level 
Meeting on the Fight Against Tuberculosis, there has been considerable scale-up of TPT among 
people living with HIV. Previously, countries prioritized TPT among individuals newly enrolled on 
ART. However, given that all people living with HIV are eligible for TPT, countries are now beginning 
to conduct catch-up TPT campaigns or TPT surge initiatives to include people already on ART who 
have not yet received TPT. Whilst there is need for careful resource planning for such initiatives, these 
actions have proven to be effective in gaining political support and engaging stakeholders across 
multiple sectors (129). Fig. 3.2 draws experience from countries in scaling up TPT and outlines the 
enablers for scale-up in line with health system building blocks. 

Fig. 3.2 Key enablers to scaling up TPT among people living with HIV  

LEADERSHIP & 
GOVERNANCE

FINANCING

• Develop a budget for the TPT scale-up plan. Items to consider include the following:
◦ human resources, task shifting, training, mentoring and capacity-building;
◦ procurement of TPT medications and pyridoxine;
◦ workshops for developing standard operating procedures (SOPs), updating policies 

and guidelines, and aligning monitoring and evaluation;
◦ updating of digital recording and reporting tools;
◦ information, education and communication materials; and
◦ additional resources for TPT surge initiative, including catch-up for people previous-

ly started on ART but who have never received TPT.
• Advocate for extra resources for accelerated scale-up and post-acceleration period.

HEALTH 
WORKFORCE

• Define the roles and responsibilities of health providers, community health workers and 
other allied professionals in health facilities and related services (e.g. prisons and other 
places of detention, refugee camps, and mining communities) in evaluation of eligibili-
ty and initiation of TPT.

• Evaluate capacity and availability of healthcare workers, community health workers and 
other networks, such as TB survivors, and assess additional needs for nationwide 
scale-up of TPT services. 

• Build workforce capacity for TPT among staff including community health workers, on 
history taking, symptom screening and referral for investigations, assessment of eligi-
bility for TPT and starting TPT:
◦ develop TPT training packages and SOPs; and
◦ conduct training of trainers for TPT, sensitization and capacity-building of staff.
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SERVICE 
DELIVERY

INFORMATION 
& RESEARCH 

MEDICAL 
PRODUCTS AND 
TECHNOLOGIES

• Review and strengthen the mechanism for quantification, ordering and uninterrupted 
supply of commodities (such as TPT medications, pyridoxine). 

• Undertake phase-in/phase-out planning for TPT medications (from a procurement perspec-
tive) as the national programme transitions to shorter TPT regimens. This is important 
during the introduction of the new regimen.

• Supply chain commodity management:
◦ assess facility and national stock status;
◦ conduct quantification and forecasting using set targets; ensure adequate and steady 

supply of commodities; and
◦ plan procurement to fill gap (actual status vs new TPT targets) – buffer stock.

• Ensure access to TPT commodities and TB diagnostics:
◦ distribute and ensure adequate stock of all TPT regimens and pyridoxine at facility level;
◦ strengthen access to diagnostic tools (CXR, mWRD) to rule out TB disease; and
◦ monitor consumption on weekly basis and report back to central level.

• Identify levels of healthcare system where TPT can be started and medicines refilled for 
continuation.

• Establish TPT services in all relevant service delivery sites (such as ART centres, maternal and 
child health service centres, community health centres, differentiated service delivery 
platforms, mines, prisons).

• Leverage on existing HIV services to provide specialized care as needed for people receiving 
TPT (such as management of adverse events, drug–drug interactions, special situations, 
pregnancy).

• Decentralize initiation and continuation of TPT to HIV services closest to person’s residence to 
minimize travel time to receive TPT.

• Jointly develop policies, guidelines and standard operating procedures for TPT initiation and 
follow-up to: 
◦ maintain flow of persons considered for TPT in various health facilities and across different 

service points within those facilities;
◦ provide adherence support for TPT; 
◦ manage TPT interruptions; and 
◦ identify, document and manage adverse drug events.

• Create demand for TPT by people living with HIV through awareness campaigns on availability 
and benefits, through national communication campaigns, community engagement activities, 
and dissemination of information, education and communication materials. 

• Engage civil society and communities affected by TB and HIV in refining and delivering 
people-centred services by:
◦ involving civil society in all stages of the planning and implementation of TPT;
◦ using HIV structure for strengthening of support groups; and
◦ developing adapted models that address stigma, fears and barriers for a specific population.

• Identify and address challenges and gaps in monitoring and evaluation tools (paper-based 
and/or electronic).

• Integrate key data variables on TPT initiation and completion into the HMIS (paper-based 
and/or electronic).

• Quantify the backlog of people currently in care who have never received TPT, for example 
through review of records.

• Adopt digital tools to facilitate data capture and reporting to national HMIS by all stake-
holders.

• Train and mentor staff and stakeholders on data capture, review and assessment.
• Conduct district and provincial data review and report to central level.
• Use data for ongoing identification of gaps and challenges to be addressed.
• Promote operational research, such as retrospective analysis of the data or prospective 

studies.
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3.5.2 Infection prevention and control

Comprehensive infection prevention and control (IPC) measures are essential to prevent TB 
transmission in clinical settings that provide services for people living with HIV (130). There are 
no separate infection prevention and control measures that are specific to HIV-associated TB. 
The WHO consolidated guidelines on tuberculosis. Module 1: prevention – infection prevention and 
control (130) provide recommendations on preventing the transmission of TB in health care and 
other congregate settings, through administrative controls, environmental controls and respiratory 
protection measures. The WHO Guidelines on core components of infection prevention and control 
programmes at the national and acute health care facility level (131) provide additional detail on IPC 
measures to prevent transmission of infectious diseases that apply to all healthcare settings. Box 3.3 
summarizes WHO recommendations on TB infection prevention and control.

To reduce M. tuberculosis transmission to health workers, persons attending healthcare 
facilities, or other persons in settings with a high risk of transmission, the following measures 
are recommended:

 Î Administrative controls: 
 » triage of people with TB signs and symptoms, or with TB disease; 
 » respiratory separation or isolation of people with presumed or demonstrated 

infectious TB;
 » prompt initiation of effective TB treatment of people with TB disease; and
 » respiratory hygiene (including cough etiquette) in people with presumed or 

confirmed TB.

 Î Environmental controls: 
 » upper-room germicidal ultraviolet systems;
 » ventilation systems (including natural, mixed-mode, mechanical ventilation); and 
 » recirculated air through high-efficiency particulate air filters.

 Î Respiratory protection: 
 » particulate respirators, within the framework of a respiratory protection programme.

Source: WHO consolidated guidelines on tuberculosis. Module 1: prevention – infection prevention and 
control. Geneva: World Health Organization; 2022 (130)

Healthcare facilities and congregate settings can present a risk for acquiring TB (including MDR-TB) 
for people living with HIV, as well as for healthcare workers. At facility level, measures to reduce 
TB transmission include administrative controls, environmental controls and respiratory protection, 
which are aimed at generally reducing exposure to M. tuberculosis for clients, healthcare workers, 
prison staff, police and any other persons visiting or working in congregate settings (132). 

To minimize time spent in healthcare facilities, community-based or home-based treatment support 
is recommended over health facility-based treatment support or unsupervised treatment (15). People 
with HIV and TB and their communities should be trained on TB transmission, infection prevention 
and control, and cough etiquette to reduce the risk of TB transmission in healthcare facilities, in 
congregate settings and within their own homes.

Box 3.3  WHO recommendations on TB infection prevention and control
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All measures should be taken to ensure that people working in healthcare facilities and congregate 
settings have access to prevention measures, including HIV prevention interventions, and 
ART and TPT for workers who are living with HIV. Healthcare workers should have access to 
acceptable, confidential and quality-assured HIV testing services. Even when they are on ART, 
healthcare workers with HIV will remain at higher risk of developing TB, and transfer of their clinical 
responsibilities to sites that have the least risk of TB transmission, as well as regular TB screening, 
should be considered to mitigate this risk. Similarly, healthcare workers with TB disease should be 
temporarily relocated from HIV care facilities. 

Implementation of TB infection prevention and control measures requires managerial oversight 
at national, subnational and facility levels, which includes establishing TB infection prevention 
and control committees at all levels; developing a plan preferably incorporated into a broader 
infection prevention and control plan; appropriate health facility design and use; surveillance of 
TB disease among healthcare workers; an advocacy and communication strategy; monitoring and 
evaluation; and operational research (130). Periodic evaluation of infection prevention and control 
practices is essential to ensure that appropriate measures are in place. Facility-level assessment of 
TB infection prevention and control should be incorporated into the routine supervisory activities 
of all health facilities which provide care for people living with HIV. A standardized checklist for 
periodic evaluation of infection prevention and control practices can serve as a tool for such an 
assessment and can help measure progress over time. An example of a checklist that can be 
adapted by countries to suit the context can be found in Annex 3. To reduce the transmission of 
TB to the family and the community, key information, education and counselling should also be 
provided to the individual and family members. This should include advice on cough etiquette, 
sleeping alone, avoiding congregate settings and spending as much time as possible outdoors 
where feasible, until no longer infectious (130).
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4. Reduce the burden of HIV among 
people with TB

4.1 HIV testing services for people with presumptive 
and diagnosed TB 

WHO recommendations

Routine HIV testing services for people with presumptive and diagnosed TB

22. HIV testing services should be offered to all individuals with presumptive and diagnosed TB (strong 
recommendation, low quality of evidence). (7)
23. All household contacts of a person with HIV-associated TB should be offered HIV testing services (strong 
recommendation, very low-quality evidence). (18)
24. In settings of high HIV burden, all household and close contacts of people with TB should be offered HIV 
testing services (strong recommendation, very low-quality evidence). (18)
25.  In settings of low HIV burden, all household members and close contacts of people with TB who have 
symptoms compatible with TB disease may be offered HIV testing services as part of their clinical evaluation 
(conditional recommendation, very low-quality evidence). (18)
26. Partner services should be offered to people with HIV-associated TB (strong recommendation, moderate-
quality evidence). (19)

WHO recommends that all people with presumptive and diagnosed TB should be offered an HIV 
test as part of the essential package of TB care (17). Countries should offer HIV testing services (HTS) 
to 100% of people with new or relapse TB episodes, as part of the implementation of the End TB 
Strategy, by 2025 at the latest (133). Since the publication of the Interim policy on collaborative TB/HIV 
activities in 2004 (6), there has been considerable scale-up of HIV testing in people with TB, including 
in concentrated HIV-epidemic settings where the network of TB facilities has been leveraged to 
expand and decentralize HIV testing and ART services (134). However, there are still countries where 
there is limited coverage of HTS among people with TB, and, in many settings, offering testing 
services to people with presumptive TB along with household contacts of people diagnosed with TB 
provides a missed opportunity for targeted scale-up. Key considerations for scale-up of HTS among 
people with presumptive and diagnosed TB are listed in Box 4.1. 
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HIV testing services for people with diagnosed or presumptive TB can offer a strategic entry point for 
both HIV and TB prevention, care, support and treatment. HIV testing among household contacts 
also identifies a high number of new diagnoses of HIV infection, as the prevalence of HIV is higher 
than among the general adult population (7, 135). Household contacts with HIV, with unknown HIV 
status who are not receiving treatment, are at increased risk for rapid progression to TB disease, and 
at increased risk of mortality from TB.

To ensure greater access to and uptake of testing among people with diagnosed and 
presumptive TB, programmes should consider the following: 

 Î Strengthen collaboration across service delivery sites and in programme planning and 
monitoring, including through the development of joint SOPs and job aides, and in 
quantification and supply chain management of HIV test kits. 

 Î Ensure access to essential HIV testing products on site, such as HIV rapid diagnostic 
tests as part of the national algorithm, as well as HIV self-test kits.  

 Î Train and capacitate staff and provide supportive supervision for healthcare workers, 
nurses, lay providers, community health workers and peers to deliver HIV testing 
services alongside TB services. 

 Î Strengthen service delivery site capacity and facility infrastructure to enable HIV 
testing services to be delivered in accordance with the 5Cs: Consent, Confidentiality, 
Counselling, Correct results and Connection (linkage to prevention, treatment and care).

HIV partner services is a process whereby a trained provider offers voluntary testing services to the 
partners and contacts of consenting HIV-positive individuals. WHO recommends a range of feasible 
and acceptable HIV partner service approaches to enable programmes to reach as many people 
with HIV as possible, which can be adapted according to setting, population, available resources 
and client preferences. Provider-assisted referral for HIV testing services (also called assisted partner 
notification, index testing or family-based index case testing) is an effective method of delivering HIV 
partner services to people with TB living with HIV, and is an important strategy for extending HIV 
testing, prevention and treatment services to their sexual partners and household members. It is also 
an approach for extending HIV services to drug-injecting partners. A strategic mix of facility-based, 
community-based, home-based and HIV self-testing (HIVST) options should be made available to 
ensure access to testing services across these groups. 

People living with HIV who are household contacts or close contacts of someone with TB disease 
and who, after an appropriate clinical evaluation, are found not to have TB disease should be 
evaluated for TPT, even if they have previously completed a course of TPT (113). It is also important 
to assess eligibility for TB preventive treatment in those contacts for whom TB disease is ruled out, 
regardless of HIV status.

Box 4.1 Summary of key considerations for scaling up HIV testing services among 
people with TB
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4.1.1  HIV testing service delivery approaches

WHO recommends differentiated HIV testing service delivery approaches that address the needs of 
a variety of population groups, geographies, contexts and epidemic settings. This includes facility-
based HTS within TB services, which is associated with improved uptake of HIV testing and HIV 
diagnoses among people with TB (136). There are also non-facility-based approaches to HTS, 
such as community-based testing, which may complement facility-based testing for people with 
diagnosed or presumptive TB, help address barriers to HIV testing service access, and provide an 
opportunity to expand HIV testing (17). Community-based HTS could be integrated as part of multi-
disease testing outreach and/or conducted together with TB screening as part of efforts to roll 
out TPT for household contacts (17). HIV testing services should never be mandatory. Policies and 
practices to protect vulnerable populations from mandatory or compulsory testing are needed, as 
well as monitoring and accountability for policies already in place. It is critical to ensure that HTS are 
delivered within a human rights framework. Some jurisdictions mandate HIV testing among specific 
groups such as immigrants. This requirement is not justified, and it can jeopardize voluntary access 
to health services in general and to HTS. In all circumstances, testing services should be provided in 
accordance with WHO’s essential 5 Cs: Consent, Confidentiality, Counselling, Correct test results and 
Connection (linkage to prevention, care and treatment), as outlined in Box 4.2 (137). 

 Î Consent. People receiving HTS must give informed consent to be tested and counselled 
(verbal consent is sufficient; written consent is not required). They should be informed of 
the process for HIV testing and counselling and of their right to decline testing. It should 
not be assumed that people who request or report self-testing for HIV are providing 
or have implicitly provided consent. It is important that all people who self-test are 
informed that mandatory or coercive testing is never warranted. Provider-assisted 
referral and social network-based approaches, which offer HTS to their clients’ sexual 
partners, drug injecting partners and social contacts, are voluntary and implemented 
only with the consent of clients and contacts. 

 Î Confidentiality. HTS must be confidential, meaning that what the HTS provider and 
the client discuss will not be disclosed to anyone else without the express consent of 
the person being tested. Although confidentiality should be respected, it should not be 
allowed to reinforce secrecy, stigma or shame. Counsellors should discuss, among other 
issues, who they may wish to inform and how they would like this to be done. Shared 
confidentiality with a partner or family members – i.e. trusted others – and healthcare 
providers is often highly beneficial. 

 Î Counselling. Concise pre-test information and post-test counselling can be provided 
in a group setting if appropriate, but all persons should have the opportunity to ask 
questions in a private setting if they request it. All HTS must be accompanied by 
appropriate post-test counselling, based on the HIV test result. Quality assurance (QA) 
mechanisms as well as supportive supervision and mentoring systems should be in 
place to ensure the provision of high-quality counselling. Various channels and tools 
can be used to deliver messages, information and counselling, including peer providers 
and innovative digital approaches such as videos, social media and other mobile phone 
applications or services. 

Box 4.2 WHO 5 Cs for HIV testing services:
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 Î Correct. Providers of HTS should strive to offer high-quality testing services, and QA 
mechanisms should ensure that people receive a correct diagnosis. QA may cover both 
internal and external measures and should include support from the national reference 
laboratory. All people who receive a positive HIV diagnosis should be retested to verify 
their diagnosis before initiation of ART or engagement in HIV care. 

 Î Connection. Linkage to prevention, care and treatment services should include the 
provision of effective and appropriate follow-up as indicated, including long-term 
prevention and treatment support. Providing HTS where there is no access or poor 
linkage to care, including ART, has limited benefit for those with HIV. Linkage is the 
responsibility of providers and testers delivering HTS.

Source: Consolidated guidelines on HIV testing services, 2019. Geneva: World Health Organization; 
2020 (19) 

To enable greater access to HIV testing services, WHO also recommends lay provider-delivered HTS 
in healthcare facilities and in the community (137). Community health workers and lay providers 
such as TB champions can be trained to deliver all HTS. These include pre-test information, HIV 
rapid testing, interpreting HIV test results and reporting HIV status, providing post-test counselling, 
referrals and support to facilitate the linkage to prevention, treatment and care services.

Additional approaches and testing modalities, such as HIV partner services and HIV self-testing, can 
also be beneficial when delivered in facilities or in community settings. HIVST is a process in which 
people collect their own specimen (oral fluid or blood), perform a test using a simple rapid HIV test 
and interpret their results, often in a private setting, either alone or with someone they trust. Because 
of their flexible nature, these rapid HIV tests enable providers to offer HIV testing services wherever 
they are most needed, including door-to-door distribution and in different types of health facilities. 
A recent WHO systematic review found that in sub-Saharan Africa, offering self-testing in health 
facilities increased uptake of HIV testing, the number of people diagnosed with HIV and linkage 
to care. People with diagnosed or presumptive TB, presenting for care in private clinics or sites 
with limited staff and testing capacity, could benefit from accessing HIV self-test kits. Additionally, 
providing HIV self-test kits to people with HIV-associated TB so that they can share them with their 
partners and close contacts can also be a way to reach more people with HIV testing, prevention 
and care services. 

4.1.2  Algorithms for HIV testing

Providing a correct HIV diagnosis, as quickly as possible, is critical for all HIV testing services. Accurate 
diagnosis enables newly identified people living with HIV to start ART sooner, which has immediate 
benefits for their health and, through provider-assisted referral (index testing), for the health of their 
partners and the community (19). Most people testing for HIV will be negative and will likely require 
only one test. However, no single test can be used to provide a definitive positive HIV diagnosis. To 
achieve accurate results, WHO recommends that countries use a three-assay HIV testing strategy 
where three consecutive reactive test results are required to give an HIV-positive diagnosis (see 
Fig. 4.1). This strategy is considered to be the WHO standard HIV testing strategy. The HIV testing 
strategy can combine rapid diagnostic tests (RDTs) and/or enzyme immunoassays (EIAs) that, when 
used together, achieve a positive predictive value (PPV) of at least 99%. The positive predictive value 
indicates the probability that an HIV-positive diagnosis is correct. 
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The testing strategy does not stipulate the specific products to be used at each step, rather, it 
provides guidance on the characteristics of the test used at each step. Countries should populate 
the testing strategy with different products for each step, considering products that are WHO 
prequalified; see https://extranet.who.int/pqweb/vitro-diagnostics/vitro-diagnostics-lists. The WHO 
HIV testing algorithms toolkit also provides guidance to help countries optimize product selection 
and ensure the products selected work well together: https://www.who.int/tools/optimizing-hiv-
testing-algorithms-toolkit.

To achieve a PPV of at least 99%, it is critical that Assay 1 provides the best chance to rule in all 
HIV-positive individuals and has the highest sensitivity, while Assay 2 and Assay 3 must be able 
to rule out any false HIV-reactive test results, and thus should have very high specificity – higher 
than Assay 1. 

Fig. 4.1.  WHO   standard testing strategy for HIV-1a diagnosis (among  
children or adults ≥18 months of age)

Perform A1

A1+

A1+;A2-

A1-
Report HIV-negative

A1+; A2+;A3+
Report HIV-positive
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Report HIV-negative

A1+; A2+;A3-
Report HIV-inconclusive
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A1+; A2-,
Repeat A1+

Report HIV-inconclusive
retest in 14 days

Perform A2

Repeat A1

A1+;A2+

Perform A3

A1: Assay 1 (fi rst test); A2: Assay 2 (second test); A3: Assay 3 (third test). 
Assay (tests) are rapid diagonistic tests (RDTs) or enzyme immunoassays (EIAs)

a To provide an HIV-2 diagnosis, serological tests which discriminate between HIV-1 and HIV-2 antibodies can be used. However, these 
should be followed by appropriate supplemental testing including serological or virological tests that are specific to HIV-1 and HIV-2. 
It is important to conduct supplemental testing specific to HIV-2 because there is substantial risk of cross-reactivity, and dual infection 
of HIV-1 and HIV-2 is exceedingly rare. 

https://extranet.who.int/pqweb/vitro-diagnostics/vitro-diagnostics-lists
https://www.who.int/tools/optimizing-hiv-testing-algorithms-toolkit
https://www.who.int/tools/optimizing-hiv-testing-algorithms-toolkit
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HIV self-testing can be used as a test for triage but does not provide a definitive HIV-positive 
diagnosis and people with reactive results need to be linked to provider-delivered testing services 
for HIV diagnosis. A test for triage may reduce the potential for stigma, as all individuals are tested 
with the same number of tests, whereas with the standard testing strategy, further testing identifies 
those with a reactive result on A1. Assay 0 for self-testing is not intended to replace Assay 1 of the 
WHO testing strategy for diagnosis. Instead, all reactive HIVST results need to be followed by further 
testing by a trained provider to confirm HIV status, starting with the first test in the national testing 
algorithm. Non-reactive self-testing results should be considered negative, with no need for further 
testing except for those starting pre-exposure prophylaxis (PrEP). For further details see Fig. 4.2 
below and for the WHO standard HIV testing strategy and population of an HIV testing algorithm, 
see the WHO Consolidated guidelines on HIV testing services, 2019 (19).

Fig. 4.2.  Algorithm for self-testing for HIV

4.1.3 Retesting for HIV among people with TB

Retesting for HIV is advised for people with TB for the following reasons: 

1. Retesting to verify a positive diagnosis before initiating lifelong ART. To ensure that 
individuals are not incorrectly started on lifelong ART, WHO recommends that all people newly 
diagnosed with HIV should be retested to verify their HIV status before starting ART, using the 
same testing strategy (Fig. 4.1). Misdiagnosis is difficult to detect after ART is initiated. Retesting 
for this purpose is a quality assessment measure that aims to detect misdiagnosis by ruling out 
errors related to the lot, testing site or testing provider. It may detect clerical errors, such as 
transcription errors during result interpretation and reporting, and specimen mix-ups. Modelling 
estimates indicate that retesting to identify a person incorrectly classified as HIV-positive is cost-
effective and will likely cost less than unnecessary lifelong ART and virological monitoring (138). 

2. Retesting to provide an HIV diagnosis following inconclusive results. While most people 
testing for HIV will receive a diagnosis the same day, a small number of individuals will receive 
inconclusive results. Inconclusive results are rare but occur when (1) cross-reactivity exists between 
kits or patient-related factors; (2) the tester or test kit makes an error; and/or (3) individuals are 
seroconverting and in the window period, when infection cannot be determined. When this occurs, 
it is important that providers deliver messages to explain the results to clients and support them to 
come for retesting in 14 days. Retesting at this time will enable the provider to rule in or rule out HIV 
seroconversion and provide a definitive diagnosis. Retesting to resolve an HIV-inconclusive status 
must be conducted with the same testing strategy or algorithm and preferably at the same site.
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3. Retesting people with diagnosed or presumptive TB with ongoing risk of acquiring HIV, 
including PrEP users. While most people who test HIV-negative do not require retesting, certain 
population groups may need annual or more frequent retesting. In low HIV burden settings, one 
lifetime HIV test is sufficient for most people when there is no ongoing risk. Retesting people 
who are HIV-negative is only for people with ongoing HIV-related risk. In most settings, key 
populations require retesting at least annually. More frequent retesting every 3–6 months may be 
cost effective in some settings. In certain conditions and situations, individuals who have tested 
negative for HIV in the past can also be advised to retest. This includes, inter alia, people with 
presumptive or diagnosed TB and individuals with recent HIV risk exposure. Individuals from 
specific groups such as those receiving pre-exposure prophylaxis and pregnant women in high 
HIV burden settings are also encouraged to be retested. For example, people taking PrEP should 
receive quarterly testing, and pregnant women in high HIV burden settings should be tested at 
the first antenatal care visit and in the third trimester.  

4. Retesting to re-engage in treatment and care.  In some situations, people with known HIV 
status may retest to check or come to terms with their diagnosis. For others, this is a way to 
initiate or re-engage in care. In all these situations it is important that providers offer support 
and deliver messages that will address concerns about their diagnosis, build trust, and encourage 
their successful linkage to treatment. Retesting to re-engage in treatment and care follows the 
same testing strategy as shown in Fig. 4.1.

4.1.4 CD4 testing

All people with HIV who enter or re-enter care should receive a CD4 cell count test at treatment 
baseline and as indicated for people who are clinically unstable or have advanced HIV disease (AHD)5 
(17). CD4 cell count is the best predictor for HIV disease status, clinical staging, and immediate 
risk of death and should thus be used to identify those who have AHD. If viral load testing is not 
routinely available, CD4 count and clinical monitoring should be used to diagnose treatment failure 
(17). Further guidance on monitoring the response to ART and treatment failure can be found in 
the Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: 
recommendations for a public health approach (17).

Where possible, people living with HIV admitted to hospital or presenting to care due to serious 
illness should have their CD4 cell count measured. CD4 cell counts are useful to identify people 
who could benefit from testing for cryptococcal infection, and to help guide diagnosis and clinical 
management. CD4 cell counts can also help determine how likely it is that illness is due to IRIS. For 
people established on ART, a low CD4 cell count can be an indicator of treatment failure (which 
should be confirmed by viral load monitoring) and is also useful to determine whether prophylaxis 
for opportunistic infections is needed. Point-of-care CD4 technologies based on flow cytometry can 
provide results within a few minutes. Several rapid tests based on a lateral flow assay to identify 
patients with <200 cells/mm3 are WHO prequalified (139). 

Viral load testing, where available, is indicated in any patient who is established on ART in order to 
identify treatment failure (17). It is recommended that routine viral load monitoring be conducted 
after 6 months, 12 months and then every 12 months thereafter if the person is established on ART, 
to synchronize with routine monitoring and evaluation reporting.

5 For adults and adolescent, advanced HIV disease is defined as CD4 cell count <200 cells/mm3 or WHO stage 3 or 4 event. See: 
Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017 ( https://apps.who.int/iris/
handle/10665/255884, accessed 31 August).

https://apps.who.int/iris/handle/10665/255884
https://apps.who.int/iris/handle/10665/255884
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4.2 HIV treatment and care for people living with HIV 
diagnosed with TB
WHO recommendations

HIV treatment and care for people with TB 

27. A package of interventions including screening, treatment and/or prophylaxis for major opportunistic 
infections, rapid ART initiation and intensified adherence support interventions should be offered to everyone 
presenting with advanced HIV disease (strong recommendation, moderate-certainty evidence). (20)
28. ART should be started as soon as possible within two weeks of initiating TB treatment, regardless of CD4 cell 
count, among people living with HIV.a  (21)
Adults and adolescents (strong recommendation, low- to moderate-certainty evidence) 
a Except when signs and symptoms of meningitis are present
29. Antiretroviral therapy is recommended for all patients with HIV and drug-resistant tuberculosis requiring 
second-line antituberculosis drugs, irrespective of CD4 cell count, as early as possible (within the first 8 weeks) 
following initiation of antituberculosis treatment (strong recommendation, very-low-certainty evidence). (10, 17)
30. Routine co-trimoxazole prophylaxis should be given to all people living with HIV with active TB disease 
regardless of CD4 cell count (strong recommendation, high-certainty evidence).  (17) 

Integrated delivery of care for HIV-associated TB

31. In settings with a high burden of HIV and TB, ART should be initiated in TB treatment settings, with linkage to 
ongoing HIV care and ART (strong recommendation, very-low-certainty evidence). (17)

WHO recommends that all people with AHD should receive a package of interventions including 
screening, treatment and/or prophylaxis for major opportunistic infections, rapid ART initiation and 
intensified adherence support interventions, as listed in Annex 4. Several of these interventions are 
outlined in other parts of this operational handbook, such as the use of TB screening and diagnosis, 
including with LF-LAM, the provision of TPT, initiation of ART, and provision of co-trimoxazole 
prophylaxis. Yet, there are further elements of the AHD package of care that could be integrated 
within services for HIV-associated TB, including interventions to address cryptococcal disease, as 
well as histoplasmosis where the epidemiology indicates.

Antiretroviral therapy greatly improves the survival rate and the quality of life of people with HIV-
associated TB, prevents HIV transmission and is central to HIV and TB treatment and prevention. 
ART is recommended for all people living with HIV regardless of WHO clinical stage and CD4 cell 
count. This section relates to specific considerations for ART initiation among people with diagnosed 
or presumptive TB. For details on ART regimens, see the latest WHO guidance on ART: WHO 
Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: 
recommendations for a public health approach (17).

4.2.1 Rapid ART initiation, including among people with HIV and TB symptoms

WHO guidelines recommend initiating ART within 7 days after HIV diagnosis and that people with 
advanced HIV disease are given priority for assessment and ART initiation. The guidelines further 
recommend offering ART initiation on the same day to people who are ready to start (17). However, 
immediate ART initiation is contraindicated among people living with HIV who may have central 
nervous system infections with risk of life-threatening IRIS, such as TB meningitis or cryptococcal 
meningitis (see Box 4.3).
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People presenting with HIV for the first time or those returning to HIV care should have their history 
taken and undergo clinical examination to evaluate for TB and other opportunistic infections before 
rapid ART is offered. Tuberculosis symptoms are common among people with HIV. This should 
not be a reason to delay start of ART (17). Evidence from a systematic review which included four 
randomized controlled trials, found that 7–47% of people living with HIV presenting for same-day 
ART had TB symptoms (140-144). Very little information is available on the potential harm of same-
day ART initiation in the presence of TB symptoms; however, the review supported the feasibility 
of this approach. Experience in implementing rapid ART initiation among people living with HIV 
with TB symptoms (except for TB meningitis) in countries such as Malawi, also suggests that this 
approach is feasible (145). Therefore, countries may consider initiating ART among people living with 
HIV who present signs and symptoms suggestive of TB, except for those with symptoms suggestive 
of meningitis,6 while rapidly investigating for TB, with close follow-up within 7 days to initiate TB 
treatment if TB is confirmed (17). The approach to rapid ART initiation must include an assessment 
for and related clinical management of advanced HIV disease. 

4.2.2  ART initiation in people with HIV-associated TB

Since 2021, WHO has recommended that ART is initiated as soon as possible and within 2 weeks of 
starting TB treatment for all people with HIV-associated TB who are not on ART, regardless of CD4 cell 
count, with the exception of people with signs and symptoms of meningitis (17). Caution is needed with 
people living with HIV with TB meningitis, as detailed in Box 4.3, as evidence shows that earlier ART 
is associated with more severe adverse events when compared with initiation of antiretroviral therapy 
2  months after the start of TB treatment among people with HIV-associated TB meningitis (146). ART 
should therefore be delayed for at least 4 weeks (and initiated within 8 weeks) after treatment for TB 
meningitis is initiated. Corticosteroids should be provided as an adjuvant treatment for TB meningitis. 
Furthermore, data are limited on the provision of ART to people with MDR-TB within 2 weeks, but 
initiation of ART in this population is recommended as soon as possible, and at most within 8 weeks. 
Fig. 4.3 summarizes the time frame for ART initiation among people with TB.

People living with HIV with TB meningitis, who start ART within 7 days of initiating TB 
treatment, experience a higher rate of more severe adverse events than those initiating 
antiretroviral therapy  2 months after the start of TB treatment. Furthermore, earlier ART is 
associated with increased mortality for people with cryptococcal meningitis. 

 Î Based on expert opinion, ART should be delayed by at least 4 weeks (and initiated within 
8 weeks) after TB treatment is initiated for TB meningitis, due to safety concerns (21). 

 Î Corticosteroids should be considered for adjuvant treatment of TB meningitis.a 

 Î ART should be delayed 4–6 weeks following initiation of treatment for cryptococcal 
meningitis. Use of steroids is not recommended.b 

Sources:  a WHO consolidated guidelines on tuberculosis. Module 4: Treatment. Drug-susceptible tuberculosis  
    treatment (14)
   b Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy (20)

6 Common signs and symptoms of meningitis include stiff neck, high fever, sensitivity to light, confusion, headaches and vomiting 
(https://www.who.int/news-room/fact-sheets/detail/meningitis).

Box 4.3 ART initiation among people with signs and symptoms of meningitis

https://www.who.int/news-room/fact-sheets/detail/meningitis
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Fig. 4.3. Time frame for ART initiation 

 

Tables 4.1 and 4.2 summarize current WHO recommendations for first-line and second-line ART 
regimens. For further details, see the latest WHO guidelines (currently the Consolidated guidelines 
on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public 
health approach) (17).

Table 4.1. First-line ART regimens for adults and adolescents (17)

Population Preferred Alternative

Adults and adolescents TDF + 3TC (or FTC) + DTGa,b TDF + 3TC + EFV 400 mgb

a  WHO Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public 
health approach, 2021 update discusses toxicity considerations for pregnant and breastfeeding women.

b  EFV-based ART should not be used in settings with national estimates of pretreatment resistance to NNRTIs of 10% or higher. In 
settings with high HIV drug resistance prevalence and where DTG is unavailable or unsuitable due to toxicity, a boosted PI-based 
regimen (PI/r) should be used. The choice of PI/r will depend on clinical and programmatic characteristics. Among PI/r options, only 
LPV/r with adjusted dosage is suitable for people using TB regimens containing rifampicin. Alternatively, HIV drug resistance testing 
should be considered, where feasible, to guide first-line regimen selection.
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Table 4.2. Second-line ART regimens for adults and adolescents (17)

Population Failing first-line 
regimen

Preferred second-
line regimen

Alternative second-
line regimen

Adults and 
adolescentsa

TDFb + 3TC (or FTC) + DTGc AZT + 3TC + ATV/r (or LPV/r) AZT + 3TC + DRV/rd

TDF + 3TC (or FTC) + EFV (or 
NVP) AZT + 3TC + DTGc AZT + 3TC + ATV/r (or LPV/r 

or DRV/r)d

AZT + 3TC + EFV (or NVP) TDFb + 3TC (or FTC) + DTGc TDFb + 3TC (or FTC) + ATV/r 
(or LPV/r or DRV/r)d

 3TC: lamivudine; ATV/r: atazanavir/ritonavir; AZT: zidovudine; DRV/r: darunavir/ritonavir; DTG: dolutegravir; EFV: efavirenz;  
FTC: emtricitabine; LPV/r: lopinavir/ritonavir; NVP: nevirapine; TDF: tenofovir disoproxil fumarate

a  Sequencing if a PI is used in first-line ART: TDF + 3TC (or FTC) + ATV/r (or LPV/r, or DRV/r, depending on programmatic considerations) 
in first-line ART should be sequenced to AZT + 3TC + DTG in second-line ART.

b  See WHO Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public 
health approach, 2021 update for HIV drug resistance considerations when using TDF + 3TC + DTG in second-line ART following failure 
of TDF + 3TC (or FTC) + EFV.

c  TAF can be used as an alternative NRTI for children and in special situations for adults (see section on TAF in first-line ART, in WHO 
Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health 
approach, 2021 update).

d  RAL + LPV/r can be used as an alternative second-line regimen for adults and adolescents.

People with HIV-associated TB should be closely followed up to monitor for adverse events related 
to co-treatment. IRIS and other adverse events require prompt assessment and management, 
especially among children and pregnant or breastfeeding women. IRIS is more common in people 
with TB who have started on ART, with lower CD4 cell counts, but with the exception of central 
nervous system IRIS (see Box 4.3), it is usually mild, self-limited and should normally not be a reason 
to interrupt ART (147, 148).

Drug–drug interactions may occur in people with HIV-associated TB and people with HIV who 
receive TPT, in particular when rifampicin-based regimens are used. As an example, rifampicin 
is known to lower plasma concentrations of the first-line antiretroviral drug dolutegravir. WHO 
therefore recommends adjusting the dose by offering 50 mg of dolutegravir twice per day (instead 
of a single daily dose of 50 mg). Key considerations for drug–drug interactions are described in 
Section 3.4 (TB treatment), whilst Section 3.5 (TB prevention) also gives an overview of drug–drug 
interactions between HIV and medicines used for TB treatment or prevention. To check for drug–drug 
interactions from a comprehensive list of antiretrovirals and co-medications the reader is directed to 
the University of Liverpool’s HIV Drug Interactions Group resource (www.hiv-druginteractions.org/) 
and the associated Android and iOS apps (search “HIV iChart”).

HIV programmes and TB programmes should ensure that people with TB who receive a new 
diagnosis of HIV are offered ART as early as possible, preferably within integrated services or within 
TB health facilities in settings with a high burden of HIV and TB. Referral to HIV services remains an 
alternative but relies on sound referral systems and the patient’s ability to afford other costs such 
as transport and the loss of wages. HIV programmes and TB programmes should work together to 
guarantee ART to all people with HIV-associated TB in as decentralized a manner as possible (7).

A comprehensive package of prevention, diagnosis, treatment and care interventions should be 
provided to all people living with HIV. A continuum of care should also be provided to people 
living with HIV who are receiving or who have completed their antituberculosis treatment through 
integrated services or strengthened referral systems. Evidence has shown that linking TB and 
HIV prevention, diagnosis, treatment and care services may generate synergies, strengthen both 
programmes and scale up the delivery of these interventions to people with HIV-associated TB (41).

https://www.hiv-druginteractions.org/
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Programmes should establish mechanisms for adequate monitoring, including pharmacovigilance 
and surveillance, for drug–drug interactions. For further guidance on this, please refer to the 
Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: 
recommendations for a public health approach (17). Key considerations include adequate training of 
healthcare personnel and programme managers to deliver integrated TB and HIV services (cross-
training), and HIV and maternal, newborn and child health services, including for children, adolescents 
and pregnant women; co-location of services and establishing an integrated supply chain, laboratory 
and information systems. Coordination between TB and HIV programmes to deliver these services 
is critical. Also needed are community engagement, patient education, engagement of adherence 
counsellors and social workers, and peer support for early recognition of IRIS and adverse events, 
and to support the retention of and adherence to co-treatment.

4.2.3  Co-trimoxazole prophylaxis

Co-trimoxazole is a fixed-dose combination of two antimicrobial agents (sulfamethoxazole and 
trimethoprim) used to treat or prevent a variety of bacterial, fungal and protozoan infections, 
including Pneumocystis jirovecii pneumonia, toxoplasmosis and malaria. Co-trimoxazole prophylaxis 
is a feasible, well-tolerated and inexpensive intervention to reduce HIV-related morbidity and 
mortality among people living with HIV and can be administered concomitantly with ART and TB 
treatments. Although co-trimoxazole has low rates of toxicity, skin rash (including Stevens-Johnson 
syndrome), reactions of the blood and blood-forming organs, and liver toxicity, have been reported 
(149). WHO guidelines recommend providing lifelong co-trimoxazole prophylaxis to everyone living 
with HIV, regardless of CD4 cell count, in settings where severe bacterial infections or malaria are 
highly prevalent. This is an important consideration for linkage to ongoing treatment and care 
following completion of TB treatment.

Co-trimoxazole prophylaxis should be provided for people with HIV-associated TB, regardless of 
their CD4 cell count, as an integral component of the HIV care package. HIV programmes and TB 
programmes should establish a system to provide co-trimoxazole prophylaxis to all people living with 
HIV who have TB disease. Co-trimoxazole is an off-patent drug and is widely available in resource-
limited settings (17).

Given the importance of co-trimoxazole, TB and HIV programmes should work together to 
overcome any barriers to its provision, which may include supply chain and management issues 
leading to stockouts; imposing user charges for medication and/or monitoring; inadequate training, 
supervision and/or mentoring of healthcare workers; low coverage of HIV testing services; and lack 
of coordination across programmes. 

4.2.4  Other opportunistic infections: cryptococcal disease and histoplasmosis

4.2.4.1  Cryptococcal disease

Cryptococcal disease causes severe morbidity among people living with advanced HIV disease and 
is a major contributor to disability and mortality (20, 150-153). Up to 90% of HIV-related cryptococcal 
disease is cryptococcal meningitis (151). A systematic review found a TB prevalence of 19% among 
people living with HIV testing positive for the cryptococcal antigen (154). Early diagnosis and pre-
emptive treatment of cryptococcal disease is key to reducing mortality among people living with HIV. 
Core aspects of testing and treatment for cryptococcal disease are summarized in Table 4.3.
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Table 4.3. Testing and treatment for cryptococcal disease

Population Clinical considerations

Serum 
cryptococcal 
antigen test

Serum cryptococcal antigen test 
is recommended for adults and 
adolescents with signs and symptoms of 
cryptococcal meningitis or with a CD4 
count <100 cells/mm3; it should also be 
considered for persons with CD4 count 
<200 cells/mm3

If serum cryptococcal antigen is positive, 
proceed to lumbar puncture and CSF 
cryptococcal antigen testing where available

CSF 
cryptococcal 
antigen test

Adults, adolescents with signs and 
symptoms of cryptococcal meningitis, or 
who have a positive serum cryptococcal 
antigen

If lumbar puncture is available and no 
contraindication to lumbar puncture
For alternative diagnostic algorithms where 
rapid cryptococcal antigen test and/or 
lumbar puncture are not available, see the 
cryptococcal disease guidelines (155)

Cryptococcosis 
pre-emptive 
treatment

Adults and adolescents with serum 
cryptococcal antigen test positive but CSF 
cryptococcal antigen test negative

Maintenance treatment should continue until 
person is stable on ART with CD4 cell count 
>200 cells/mm3

Cryptococcal 
disease 
treatment

Adults and adolescents with serum 
cryptococcal antigen test positive and CSF 
cryptococcal antigen test positive

The preferred induction regimen for adults, 
adolescents and children is a single high 
dose (10 mg/kg) of liposomal amphotericin 
B with 14 days of flucytosine (100 mg/kg per 
day divided into four doses per day) and 
fluconazole (1200 mg/daily for adults; 12 mg/
kg per day for children and adolescents up 
to a maximum of 800 mg daily). Alternative 
regimens for settings where first-line induction 
regimen is unavailable are provided in the 
cryptococcal disease guidelines (155)

CSF: cerebrospinal fluid

Cryptococcal antigen screening
Adults and adolescents with advanced HIV disease should be screened for cryptococcal disease 
using serum, plasma or whole blood cryptococcal antigen testing. Everyone testing positive for 
cryptococcal antigen during screening should be carefully evaluated for signs and symptoms of 
meningitis; those presenting with signs or symptoms should have a lumbar puncture. Where feasible, 
those who test positive for serum cryptococcal antigen but who do not have signs or symptoms of 
meningitis should also have lumbar puncture, with CSF examination and cryptococcal antigen assay 
(or India ink if cryptococcal antigen assay is not available) to exclude cryptococcal meningitis (33). 
When performing a lumbar puncture to assess for cryptococcal meningitis in people with presumed 
or diagnosed TB, samples may also be taken to assess other causes of meningitis, including TB 
meningitis.

Rapid cryptococcal antigen assay in CSF, serum, plasma or whole blood (depending on access 
to lumbar puncture) is preferred, based on the much higher diagnostic accuracy of these rapid 
cryptococcal antigen assays versus the India ink test and the fact that these rapid assays depend less 
on the healthcare provider’s skills. Advantages of the lateral-flow assay over the latex agglutination 
assay include its rapid (<10 min) turnaround time, cost-effectiveness, minimal training requirements 
and laboratory infrastructure, no need for refrigerated storage and higher clinical and analytical 
sensitivity (33).
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Detailed guidance on screening and diagnostic algorithms for cryptococcal disease, depending 
on the availability of rapid cryptococcal antigen test and lumbar puncture, is outlined in the WHO 
Guidelines for diagnosing, preventing and managing cryptococcal disease among adults, adolescents 
and children living with HIV (34).

Pre-emptive treatment of cryptococcal disease
All individuals who screen positive for serum cryptococcal antigen, but have a negative CSF 
cryptococcal antigen test, should receive pre-emptive antifungal therapy, consisting of fluconazole 
800–1200 mg/day for adults and 12 mg/kg per day for adolescents for 2 weeks, followed by 
consolidation and maintenance fluconazole therapy, as per the treatment regimen (33). When 
cryptococcal antigen screening is not available, fluconazole primary prophylaxis should be given 
to adults and adolescents living with HIV who have a CD4 count <100 cells/mm3. This may also be 
considered at a higher CD4 cell count threshold of <200 cells/mm3 (33).

Treatment of cryptococcal meningitis
Treatment of cryptococcal meningitis consists of a 2-week induction phase, followed by an 
8-week consolidation phase, and a maintenance phase to continue until immune reconstitution 
(CD4 >200 cells/mm3) and suppression of viral load on ART. Steroids should not routinely be used for 
people with cryptococcal meningitis due to an increase in adverse events and delayed clearance of 
fungus from CSF (156). Further guidance on treatment regimens is provided in the WHO Guidelines 
for diagnosing, preventing and managing cryptococcal disease among adults, adolescents and 
children living with HIV (155).

Service delivery
Given its high morbidity among people with HIV, and the high rate of TB among people screening 
positive for cryptococcal antigen, it is important to address cryptococcal disease in people presenting 
with advanced HIV disease. Depending on the infrastructure and resources available, TB services offer 
an opportunity to expand access to screening, diagnosis, treatment and prevention of cryptococcal 
disease in both inpatient and outpatient settings. 

The relative advantage of various approaches to screening for cryptococcal disease should be 
considered according to context. In resource-limited settings with limited laboratory infrastructure, 
task sharing has been found to overcome human resource limitations. A study in Lesotho found that 
cryptococcal antigen screening by lay counsellors followed by pre-emptive fluconazole treatment 
for asymptomatic people with a positive cryptococcal antigen screening test, or referral to hospital 
for those with symptomatic cryptococcal disease, was feasible (157). This suggests that integration 
of screening and pre-emptive treatment for cryptococcal disease within TB services may also be 
feasible, and may be the preferred approach, especially when point-of-care CD4 cell count is available, 
enabling same-day initiation of fluconazole among those who screen cryptococcal antigen-positive. 

4.2.4.2 Histoplasmosis

Histoplasmosis has a high endemicity in certain areas of the Americas, where it is most frequently 
encountered (16). It is also diagnosed in certain countries of Asia (China, India, Indonesia, Japan, 
Malaysia, Singapore, Thailand, and Viet Nam) and Africa (Central African Republic, Congo, Côte 
d’Ivoire, Democratic Republic of the Congo, Gambia, Guinea-Bissau, Liberia, Senegal, South Africa, 
and Uganda) (16). Among people living with HIV, the most frequent clinical presentation of this 
disease is disseminated histoplasmosis. Symptoms of disseminated histoplasmosis are nonspecific 
and may be indistinguishable from those of other infectious diseases, especially TB, thus complicating 
diagnosis and treatment (158). 
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Lack of access to appropriate antifungal therapies, in vitro diagnostics for rapid detection of 
histoplasmosis and co-occurrence with TB, may affect clinical outcomes and contribute to the 
high mortality of people living with HIV (159, 160). If histoplasmosis is clinically suspected, WHO 
recommends diagnostic testing using antigen detection assays (16).

It is important to review potential ART options for people with TB and histoplasmosis and to make 
necessary adjustments as recommended in the Consolidated guidelines on HIV prevention, testing, 
treatment, service delivery and monitoring: recommendations for a public health approach (17). 
Because of the potential decrease in itraconazole levels related to some types of antiretroviral 
therapy, itraconazole drug levels should be monitored if possible (161). When histoplasmosis is 
not controlled because of interactions with rifampicin and itraconazole, clinicians may consider 
extending the duration of amphotericin B induction therapy, depending on the local context; 
other options include once-weekly courses of amphotericin B, increasing the itraconazole dose 
and monitoring the blood level and toxicity, as well as considering using other azole drugs 
(posaconazole, voriconazole, or fluconazole). 

Treatment may need to be revised for people experiencing toxicity, drug–drug interactions, or for 
those with resistance profiles requiring protease inhibitors or second-line anti-TB drugs. When 
possible, antiretroviral resistance genotyping may assist clinical decisions. Itraconazole serum level 
testing may not be available in some areas. 

4.3 HIV prevention
4.3.1 Combination HIV prevention for people with diagnosed or presumed TB

National TB programmes should implement comprehensive HIV prevention strategies for their 
clients and their partners, or they should establish community and referral linkages as necessary. 
HIV preventive interventions by TB programmes or effective referral of people with TB to HIV 
programmes has been successfully implemented in many countries (162-164).

Combination prevention programmes use a mix of evidence-based biomedical, behavioural and 
structural interventions to meet the current HIV prevention needs of individuals and communities, to 
have the greatest possible impact on reducing the number of people newly infected. Well-designed 
combination prevention programmes need to reflect the local HIV epidemiology and context. 
They should focus resources to reach populations at greatest HIV risk with effective, acceptable 
prevention to address both immediate risks and underlying vulnerabilities. Combination prevention 
mobilizes communities, civil society, the private sector, governments, and global resources in a 
collective undertaking. It requires and benefits from enhanced partnership and coordination and 
should incorporate mechanisms for learning, capacity-building and flexibility, to permit continual 
improvement and adaptation to the changing epidemiological environment. This section summarizes 
key aspects of HIV prevention, which will also benefit people with presumed and diagnosed TB. A 
comprehensive overview of HIV prevention interventions is provided in the Consolidated guidelines 
on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public 
health approach (17).

To maximize HIV prevention for people with diagnosed TB and their partners, TB programmes 
should collaborate with HIV programmes and affected communities. Key considerations are listed 
in Box 4.4.
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1. include HIV prevention for people with TB, and related services, products, and within 
joint planning, monitoring and resource mobilization;

2. build the capacity of personnel working with people with TB, people living with HIV and 
key populations, to assess risk factors for HIV infection and transmission and to provide 
comprehensive information and services to their clients to minimize their risks;

3. build capacity and put in place measures to ensure access in the same facility or through 
referral, to combination HIV prevention strategies for people with TB and their partners, 
including for marginalized populations such as prisoners, people who use drugs, and 
migrants;

4. provide recurrent training and sensitization in collaboration with affected communities, 
to ensure that healthcare workers have the skills and understanding to provide services 
for people from key populations based on all persons’ right to health, confidentiality 
and non-discrimination; and

5. put in place mechanisms and build capacity to assure fidelity and accountability to the 
5 Cs for HIV testing services, including for healthcare providers and for the reduction of 
occupational and nosocomial exposure to HIV infection in their services.

Source: WHO policy on collaborative TB/HIV activities. Guidelines for national programmes and other stakeholders. 
Geneva: World Health Organization; 2012 (7) 

4.3.1.1 Biomedical interventions for HIV prevention

Antiretroviral drugs play a key role in HIV prevention. People taking ART who achieve viral suppression 
(<200 copies/mL) do not transmit HIV to sexual partners. ART also plays a key role in the prevention 
of vertical (mother to child) transmission of HIV during pregnancy, delivery and breastfeeding. 
Antiretroviral drugs taken by people without HIV as PrEP and post-exposure prophylaxis are both 
highly effective in preventing HIV acquisition. 

Harm reduction for people who inject drugs is provided through a range of interventions and 
services that can critically reduce transmission of HIV as well as other blood-borne viruses such as 
hepatitis C. Needle and syringe programmes are highly effective in reducing HIV and hepatitis C 
transmission through injecting drug use (165). Opioid agonist maintenance therapy with methadone 
or buprenorphine is the most effective form of treatment for opioid dependence and has the 
additional benefit of effectively reducing HIV transmission through injecting drug use. OAMT is 
also effective in improving ART uptake and adherence for people dependent on opioids (126, 166). 
Individuals receiving methadone or buprenorphine together with rifampicin should, however, be 
monitored closely, and those who experience opioid withdrawal should have their methadone or 
buprenorphine dose adjusted according to their needs. Rifabutin can be used as an alternative to 
rifampicin; rifabutin has not been documented to significantly affect buprenorphine or methadone 
levels (96). For people who inject drugs during sex (“chemsex”), integrated sexual health, mental 
health and substance use services, with linkages to evidence-based prevention interventions, 
should be provided. National TB programmes should coordinate closely with HIV services and harm 
reduction services to ensure continued access to HIV prevention during and after TB treatment. Such 
linkages can be facilitated with the help of NGOs and community-led organizations.

Box 4.4 Key considerations for expanding access to HIV prevention for people 
with TB and their partners:
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Other biomedical interventions that reduce HIV risk practices and/or the probability of HIV 
transmission per contact event include male and female condoms and condom-compatible lubricant 
(167-169), as well as voluntary medical male circumcision (170). In healthcare settings, transmission of 
HIV can be prevented through primary prevention measures such as standard precautions, injection 
safety, blood safety and safe waste disposal, as well as secondary prevention measures such as 
occupational post-exposure prophylaxis (7). 

4.3.1.2 Behavioural and structural interventions for HIV prevention

Behavioural interventions can reduce the frequency of potential transmission events. Targeted 
information and education programmes use various communication approaches, such as 
school-based comprehensive sexuality education, peer counselling and community-level and 
interpersonal counselling (including brief interventions) to disseminate messages. Recognition 
is growing that social media and mobile technology are important tools that can be integrated 
in HIV prevention programmes and can be particularly critical in providing information and 
prevention services to key populations. 

Enabling interventions to address structural barriers to accessing services may increase access to, 
uptake of and adherence to prevention, as well as testing and treatment services. Such interventions 
address the critical social, legal, political and enabling environment that contribute to HIV transmission, 
including legal and policy reform towards decriminalizing behaviour (such as drug use and same-sex 
sex) and sex work to reduce stigma and discrimination (including in the health sector), promoting 
gender equality and preventing gender-based violence and violence towards key populations, 
economic and social empowerment, access to schooling and supportive interventions designed to 
enhance referrals, adherence, retention and community mobilization. 

WHO recommends a comprehensive package of evidence-based HIV-related interventions and 
services for all key populations. The package comprises health interventions and a set of critical 
enablers required for successful implementation of programmes and access for the five key 
populations, as outlined in Table 2.2 (Chapter 2). 



78 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

References

1. Global tuberculosis report 2023. Geneva: World Health Organization; 2023 (https://iris.who.int/
handle/10665/373828, accessed 8 November 2023). 

2. Gupta RK, Lucas SB, Fielding KL, Lawn SD. Prevalence of tuberculosis in post-mortem studies of HIV-
infected adults and children in resource-limited settings: a systematic review and meta-analysis. AIDS. 
2015;29(15):1987–2002. doi: 10.1097/QAD.0000000000000802.

3. The End TB Strategy. Geneva: World Health Organization; 2014 (https://apps.who.int/iris/handle/10665/331326, 
accessed 19 Aug 2023).

4. Political Declaration on the High-Level Meeting on the Fight Against Tuberculosis “Advancing science, finance 
and innovation, and their benefits, to urgently end the global tuberculosis epidemic, in particular by ensuring 
equitable access to prevention, testing, treatment and care”. New York: United Nations; 2023 (https://
documents-dds-ny.un.org/doc/UNDOC/GEN/N23/306/91/PDF/N2330691.pdf, accessed 17 January 2024).

5. Political Declaration on HIV and AIDS: Ending Inequalities and Getting on Track to End AIDS by 2030. Geneva: 
United Nations; 2021 (https://www.unaids.org/sites/default/files/media_asset/2021_political-declaration-on-
hiv-and-aids_en.pdf, accessed 31 August 2023).

6. Interim policy on collaborative TB/HIV activities. Geneva: World Health Organization; 2004 (https://apps.who.
int/iris/handle/10665/78705, accessed 31 August 2023).

7. WHO policy on collaborative TB/HIV activities: guidelines for national programmes and other stakeholders. 
Geneva: World Health Organization; 2012 (https://apps.who.int/iris/handle/10665/44789, accessed 31 
August 2023).

8. WHO consolidated guidelines on tuberculosis. Module 5: management of tuberculosis in children and 
adolescents. Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/352522, 
accessed 31 August 2023).

9. WHO consolidated guidelines on tuberculosis. Module 1: prevention – tuberculosis preventive treatment. 
Geneva: World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/331170, accessed 31 
August 2023).

10. WHO consolidated guidelines on tuberculosis Module 4: treatment – drug-resistant tuberculosis treatment, 
2022 update. Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/365308, 
accessed 31 August 2023).

11. WHO consolidated guidelines on tuberculosis Module 2: screening – systematic screening for tuberculosis 
disease. Geneva: World Health Organization; 2021 (https://apps.who.int/iris/handle/10665/340255, accessed 
31 August 2023).

12. WHO consolidated guidelines on tuberculosis. Module 3: diagnosis – rapid diagnostics for tuberculosis 
detection, 2021 update. Geneva: World Health Organization; 2021 (https://apps.who.int/iris/
handle/10665/342331, accessed 31 August 2023).

13. WHO consolidated guidelines on tuberculosis. Module 3: diagnosis – tests for tuberculosis infection. Geneva: 
World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/362936, accessed 21 August 2023).

14. WHO consolidated guidelines on tuberculosis. Module 4: treatment – drug-susceptible tuberculosis treatment. 
Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/353829, accessed 31 
August 2023).

15. WHO consolidated guidelines on tuberculosis. Module 4: treatment – tuberculosis care and support. Geneva: 
World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/353399, accessed 31 August 2023).

16. Guidelines for diagnosing and managing disseminated histoplasmosis among people living with HIV. 
Washington, D.C.: Pan American Health Organization, World Health Organization; 2020 (https://iris.paho.
org/bitstream/handle/10665.2/52304/9789275122495_eng.pdf, accessed 31 August 2023).

https://iris.who.int/handle/10665/373828
https://iris.who.int/handle/10665/373828
https://apps.who.int/iris/handle/10665/331326
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N23/306/91/PDF/N2330691.pdf
https://documents-dds-ny.un.org/doc/UNDOC/GEN/N23/306/91/PDF/N2330691.pdf
https://www.unaids.org/sites/default/files/media_asset/2021_political-declaration-on-hiv-and-aids_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2021_political-declaration-on-hiv-and-aids_en.pdf
https://apps.who.int/iris/handle/10665/78705
https://apps.who.int/iris/handle/10665/78705
https://apps.who.int/iris/handle/10665/44789
https://apps.who.int/iris/handle/10665/352522
https://apps.who.int/iris/handle/10665/331170
https://apps.who.int/iris/handle/10665/365308
https://apps.who.int/iris/handle/10665/340255
https://apps.who.int/iris/handle/10665/342331
https://apps.who.int/iris/handle/10665/342331
https://apps.who.int/iris/handle/10665/362936
https://apps.who.int/iris/handle/10665/353829
https://apps.who.int/iris/handle/10665/353399
https://iris.paho.org/bitstream/handle/10665.2/52304/9789275122495_eng.pdf
https://iris.paho.org/bitstream/handle/10665.2/52304/9789275122495_eng.pdf


References 79

17. Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: 
recommendations for a public health approach, 2021 update. Geneva: World Health Organization; 2021 
(https://apps.who.int/iris/handle/10665/342899, accessed 31 August 2023).

18. Guidance for national tuberculosis programmes on the management of tuberculosis in children, 2nd ed. 
Geneva: World Health Organization; 2014 (https://apps.who.int/iris/handle/10665/112360, accessed 31 
August 2023).

19. Consolidated guidelines on HIV testing services, 2019. Geneva: World Health Organization; 2020 (https://
apps.who.int/iris/handle/10665/336323, accessed 31 August 2023).

20. Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017. 
Geneva: World Health Organization; 2017 (https://apps.who.int/iris/handle/10665/255884, accessed 31 
August 2023).

21. Guidelines: updated recommendations on HIV prevention, infant diagnosis, antiretroviral initiation and 
monitoring. Geneva: World Health Organization; 2021 (https://apps.who.int/iris/handle/10665/340190, 
accessed 31 August 2023).

22. Framework for collaborative action on tuberculosis and comorbidities. Geneva: World Health Organization; 
2022 (https://apps.who.int/iris/handle/10665/361989, accessed 31 August 2023).

23. Eang MT, Vun MC, Eam KK, Sovannarith S, Sopheap S, Bora N et al. The multi-step process of building TB/HIV 
collaboration in Cambodia. Health Res Policy and Syst. 2012;10:34. doi: 10.1186/1478-4505-10-34.

24. Okot-Chono R, Mugisha F, Adatu F, Madraa E, Dlodlo R, Fujiwara P. Health system barriers affecting the 
implementation of collaborative TB–HIV services in Uganda. Int J Tuberc Lung Dis. 2009;13:955-61. PMID: 
19723374.

25. Multisectoral accountability framework to accelerate progress to end tuberculosis by 2030. Geneva: World 
Health Organization; 2019 (https://apps.who.int/iris/handle/10665/331934, accessed 31 August 2023).

26. Tuberculosis prevalence surveys: a handbook. Geneva: World Health Organization; 2011 (https://apps.who.
int/iris/handle/10665/44481, accessed 31 August 2023).

27. Guidance for the surveillance of drug resistance in tuberculosis, 6th ed. Geneva: World Health Organization; 
2020 (https://apps.who.int/iris/handle/10665/339760, accessed 31 August 2023).

28. WHO consolidated guidelines on tuberculosis data generation and use. Module 3: national tuberculosis 
prevalence surveys, World Health Organization, in press, 2024. 

29. Mitchell EMH, van den Broek J, Wandwalo E, Colvin C. Lessons from loss: A guide to conducting TB patient 
mortality audits using a patient-centered approach. The Hague: KNCV Tuberculosis Foundation TB CARE 
I; 2012 (https://www.challengetb.org/publications/tools/hss/Lessons_from_Loss.pdf, accessed 27 January 
2023).

30. Strategizing national health in the 21st century: a handbook. Geneva: World Health Organization; 2016 
(https://apps.who.int/iris/handle/10665/250221, accessed 31 August 2023).

31. Harmonized health facility assessment (HHFA): comprehensive guide. Geneva: World Health Organization; 
2022 (https://apps.who.int/iris/handle/10665/365534, accessed 31 August 2023).

32. Guide to develop a national action plan on public-private mix for tuberculosis prevention and care. Geneva: 
World Health Organization; 2017 (https://apps.who.int/iris/handle/10665/361884, accessed 31 August 2023).

33. People-centred framework for tuberculosis programme planning and prioritization: user guide. Geneva: 
World Health Organization; 2019 (https://apps.who.int/iris/handle/10665/329472, accessed 31 August 2023).

34. WHO operational handbook on tuberculosis. Module 4: treatment – tuberculosis care and support. Geneva: 
World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/359147, accessed 31 August 2023).

35. Siddiqi K, Keding A, Marshall A-M, Dogar O, Li J, Huque R et al. Effect of quitting smoking on health outcomes 
during treatment for tuberculosis: secondary analysis of the TB & Tobacco Trial. Thorax. 2022;77(1):74–78. 
doi: 10.1136/THORAXJNL-2020-215926.

36. Pasha A, Siddiqui H, Ali S, Brooks MB, Maqbool NR, Khan AJ. Impact of integrating mental health services within 
existing tuberculosis treatment facilities. Med Access Point Care. 2021;5. doi: 10.1177/23992026211011314.

37. Gilbert JA, Shenoi SV, Moll AP, Friedland GH, Paltiel AD, Galvani AP. Cost-effectiveness of community-based 
TB/HIV screening and linkage to care in rural South Africa. PLoS One. 2016;11(12):e0165614. doi: 10.1371/
journal.pone.0165614.

38. Williams AO, Makinde OA, Ojo M. Community-based management versus traditional hospitalization in 
treatment of drug-resistant tuberculosis: a systematic review and meta-analysis. Glob Health Res Policy. 
2016;1(10). doi: 10.1186/S41256-016-0010-Y.

https://apps.who.int/iris/handle/10665/342899
https://apps.who.int/iris/handle/10665/112360
https://apps.who.int/iris/handle/10665/336323
https://apps.who.int/iris/handle/10665/336323
https://apps.who.int/iris/handle/10665/255884
https://apps.who.int/iris/handle/10665/340190
https://apps.who.int/iris/handle/10665/361989
https://apps.who.int/iris/handle/10665/331934
https://apps.who.int/iris/handle/10665/44481
https://apps.who.int/iris/handle/10665/44481
https://apps.who.int/iris/handle/10665/339760
https://www.challengetb.org/publications/tools/hss/Lessons_from_Loss.pdf
https://apps.who.int/iris/handle/10665/250221
https://apps.who.int/iris/handle/10665/365534
https://apps.who.int/iris/handle/10665/361884
https://apps.who.int/iris/handle/10665/329472
https://apps.who.int/iris/handle/10665/359147


80 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

39. Accessibility and integration of HIV, TB and harm reduction services for people who inject drugs in Portugal: 
a rapid assessment. Copenhagen: World Health Organization Regional Office for Europe; 2012 (https://
researchonline.lshtm.ac.uk/id/eprint/1805470, accessed 31 August 2023).

40. Country case studies on primary health care: China: multidisciplinary teams and integrated service 
delivery across levels of care. Geneva: World Health Organization; 2018 (https://apps.who.int/iris/
handle/10665/326085, accessed 31 August 2023).

41. Legido-Quigley H, Montgomery CM, Khan P, Atun R, Fakoya A, Getahun H et al. Integrating tuberculosis and 
HIV services in low- and middle-income countries: a systematic review. Trop Med Int Health. 2013;18(2):199–
211. doi: 10.1111/tmi.12029.

42. Herce ME, Morse J, Luhanga D, Harris J, Smith HJ, Besa S et al. Integrating HIV care and treatment into 
tuberculosis clinics in Lusaka, Zambia: results from a before-after quasi-experimental study. BMC Infect Dis. 
2018;18(536). doi: 10.1186/S12879-018-3392-2.

43. Burnett SM, Zawedde-Muyanja S, Hermans SM, Weaver MR, Colebunders R, Manabe YC. Effect of TB/
HIV integration on TB and HIV indicators in rural Ugandan health facilities. Acquir Immune Defic Syndr. 
2018;79(5):605–11. doi: 10.1097/QAI.0000000000001862.

44. Brown C, Kerschberger B, Boulle A, Cotzee D, Post F, Azevedo V. TB and HIV service integration within a 
South African primary health care setting reduces the time to ART initiation without negatively impacting TB 
outcomes. In: Proceedings. 18th Conference on Retroviruses and Opportunistic Infections (CROI 2011), 27 
February–2 March 2011, Boston.

45. Bygrave H, Trivino L, Makakole L. TB/HIV integration: lessons learned from implementation of a TB/HIV 
“one stop shop” at primary health care clinics in rural Lesotho. In: Proceedings. XVIII International AIDS 
Conference, Vienna, 2010.

46. Management of collaborative TB/HIV activities: training for managers at the national and subnational levels. 
Geneva: World Health Organization; 2005 (https://apps.who.int/iris/handle/10665/69374, accessed 31 
August 2023).

47. WHO guideline on health policy and system support to optimize community health worker programmes. 
Geneva: World Health Organization; 2018 (https://apps.who.int/iris/handle/10665/275474, accessed 31 
August 2023).

48. Datiko DG, Lindtjørn B. Health extension workers improve tuberculosis case detection and treatment success 
in southern Ethiopia: a community randomized trial. PLoS One. 2009;4(5):e5443. doi: 10.1371/journal.
pone.0005443.

49. Corbett EL, Bandason T, Duong T, Dauya E, Makamure B, Churchyard GJ et al. Comparison of two active 
case-finding strategies for community-based diagnosis of symptomatic smear-positive tuberculosis and 
control of infectious tuberculosis in Harare, Zimbabwe (DETECTB): a cluster-randomised trial. Lancet. 
2010;376(9748):1244–53. doi: 10.1016/S0140-6736(10)61425-0.

50. Lugada E, Levin J, Abang B, Mermin J, Mugalanzi E, Namara G et al. Comparison of home and clinic-based 
HIV testing among household members of persons taking antiretroviral therapy in Uganda: results from a 
randomized trial. J Acquir Immune Defic Syndr. 2010;55(2):245–52. doi: 10.1097/QAI.0b013e3181e9e069.

51. Miti S, Mfungwe V, Reijer P, Maher D. Integration of tuberculosis treatment in a community-based home 
care programme for persons living with HIV/AIDS in Ndola, Zambia. Int J Tuberc Lung Dis. 2003;7(9 Suppl 
1):S92–8. PMID: 12971660.

52. Wandwalo E, Kapalata N, Tarimo E, Corrigan CB, Morkve O. Collaboration between the national tuberculosis 
programme and a non governmental organisation in TB/HIV care at a district level: experience from Tanzania. 
Afr Health Sci. 2004;4(2):109–114. PMID: 15477189.

53. Lindsay BR, Mwango L, Toeque M-G, Malupande SL, Nkhuwa E, Moonga CN et al. Peer community health 
workers improve HIV testing and ART linkage among key populations in Zambia: retrospective observational 
results from the Z-CHECK project, 2019–2020. J Int AIDS Soc. 2022;25(11):e26030. doi: 10.1002/JIA2.26030.

54. Sinanovic E, Floyd K, Dudley L, Azevedo V, Grant R, Maher D. Cost and cost-effectiveness of community-
based care for tuberculosis in Cape Town, South Africa. Int J Tuberc Lung Dis. 2003;7:S56–62. PMID: 12971655

55. Okello D, Floyd K, Adatu F, Odeke R, Gargioni G. Cost and cost-effectiveness of community-based care for 
tuberculosis patients in rural Uganda. Int J Tuberc Lung Dis. 2003;7(9 Suppl 1). PMID: 12971657.

56. Creese A, Floyd K, Alban A, Guinness L. Cost-effectiveness of HIV/AIDS interventions in Africa: a systematic 
review of the evidence. Lancet. 2002;359(9318):1635–42. doi: 10.1016/S0140-6736(02)08595-1.

https://researchonline.lshtm.ac.uk/id/eprint/1805470
https://researchonline.lshtm.ac.uk/id/eprint/1805470
https://apps.who.int/iris/handle/10665/326085
https://apps.who.int/iris/handle/10665/326085
https://apps.who.int/iris/handle/10665/69374
https://apps.who.int/iris/handle/10665/275474


References 81

57. Consolidated guidelines on HIV, viral hepatitis and STI prevention, diagnosis, treatment and care for key 
populations. Geneva: World Health Organization; 2022. (https://apps.who.int/iris/handle/10665/360601, 
accessed 31 August 2023).

58. Getahun H, Baddeley A, Raviglione M. Managing tuberculosis in people who use and inject illicit drugs. Bull 
World Health Organ. 2013;91(2):154. doi: 10.2471/BLT.13.117267.

59. Dolan K, Wirtz AL, Moazen B, Ndeffo-mbah M, Galvani A, Kinner SA et al. Global burden of HIV, viral 
hepatitis, and tuberculosis in prisoners and detainees. Lancet. 2016;388(10049):1089–102. doi: 10.1016/
S0140-6736(16)30466-4.

60. Salifu RS, Hlongwana KW. Barriers and facilitators to bidirectional screening of TB-DM in Ghana: healthcare 
workers’ perspectives. PLoS One. 2020;15(7). doi: 10.1371/journal.pone.0235914.

61. Contreras CC, Millones AK, Cruz JS, Aguilar M, Clendenes M, Toranzo M et al. Addressing tuberculosis 
patients’ medical and socio-economic needs: a comprehensive programmatic approach. Trop Med Int 
Health. 2017;22(4):505–11. doi: 10.1111/TMI.12844.

62. Degefa MG, Bezabih AM, Kahsay ZH, Belachew AB. Barriers and facilitators of nutrition assessment, 
counseling, and support for tuberculosis patients: a qualitative study. BMC Nutr. 2021;7(1):58. doi: 10.1186/
s40795-021-00463-x.

63. Tanimura T, Jaramillo E, Weil D, Raviglione M, Lönnroth K. Financial burden for tuberculosis patients 
in low- and middle-income countries: a systematic review. Eur Respir J. 2014;43(6):1763–75. doi: 
10.1183/09031936.00193413.

64. World Health Organization: Preventing TB: [website]. (https://www.who.int/activities/preventing-tb#app, 
accessed 31 August 2023).

65. A guide to monitoring and evaluation for collaborative TB/HIV activities – 2015 revision. Geneva: World 
Health Organization; 2015 (https://apps.who.int/iris/handle/10665/150627, accessed 31 August 2023).

66. Consolidated HIV strategic information guidelines: driving impact through programme monitoring and 
management. Geneva: World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/331697, 
accessed 31 August 2023).

67. Operational framework for primary health care: transforming vision into action. Geneva: World Health 
Organization, United Nations Children’s Fund (UNICEF); 2020 (https://apps.who.int/iris/handle/10665/337641, 
accessed 31 August 2023).

68. Continuity and coordination of care: a practice brief to support implementation of the WHO Framework on 
integrated people-centred health services. Geneva: World Health Organization; 2018 (https://apps.who.int/
iris/handle/10665/274628, accessed 31 August 2023).

69. Handbook for the use of digital technologies to support tuberculosis medication adherence. Geneva: World 
Health Organization; 2017 (https://apps.who.int/iris/handle/10665/259832, accessed 31 August 2023).

70. University of Oslo, UiO: HISP Centre, DHIS2 [website] (https://dhis2.org, accessed 31 August 2023).

71. Ethics guidance for the implementation of the End TB strategy. Geneva: World Health Organization; 2017 
(https://iris.who.int/handle/10665/254820, accessed 31 August 2023).

72. Sculier D, Getahun H, Lienhardt C. Improving the prevention, diagnosis and treatment of TB among people 
living with HIV: the role of operational research. J Int AIDS Soc. 2011;14(Suppl 1):S5S. doi: 10.1186/1758-
2652-14-S1-S5.

73. Guidelines for intensified tuberculosis case-finding and isoniazid preventive therapy for people living 
with HIV in resource-constrained settings. Geneva: World Health Organization; 2011 (https://iris.who.int/
handle/10665/44472, accessed 31 August 2023).

74. Bjerrum S, Bonsu F, Hanson-Nortey NN, Kenu E, Johansen IS, Andersen AB et al. Tuberculosis screening 
in patients with HIV: use of audit and feedback to improve quality of care in Ghana. Glob Health Action. 
2016;9:32390. doi: 10.3402/gha.v9.32390.

75. Der JB, Grint DJ, Narh CT, Bonsu F, Grant AD. Missed opportunities for tuberculosis investigation in a municipal 
hospital in Ghana: evidence from patient exit interviews. Trans R Soc Trop Med Hyg. 2021;115(1):43–50. doi: 
10.1093/trstmh/traa080.

https://apps.who.int/iris/handle/10665/360601
https://doi.org/10.1016/S0140-6736(16)30466-4
https://doi.org/10.1016/S0140-6736(16)30466-4
https://www.who.int/activities/preventing-tb#app
https://apps.who.int/iris/handle/10665/150627
https://apps.who.int/iris/handle/10665/331697
https://apps.who.int/iris/handle/10665/337641
https://apps.who.int/iris/handle/10665/274628
https://apps.who.int/iris/handle/10665/274628
https://apps.who.int/iris/handle/10665/259832
https://dhis2.org
https://iris.who.int/handle/10665/254820
https://iris.who.int/handle/10665/44472
https://iris.who.int/handle/10665/44472


82 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

76. WHO operational handbook on tuberculosis. Module 2: screening – systematic screening for tuberculosis 
disease. Geneva: World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/340256, 
accessed 31 August 2023).

77. Determining the local calibration of computer-assisted detection (‎CAD)‎ thresholds and other parameters: a 
toolkit to support the effective use of CAD for TB screening. Geneva: World Health Organization & UNICEF/
UNDP/World Bank/WHO Special Programme for Research Training in Tropical Diseases; 2021 (https://apps.
who.int/iris/handle/10665/345925, accessed 31 August 2023).

78. Hamada Y, Lujan J, Schenkel K, Ford N, Getahun H. Sensitivity and specificity of WHO’s recommended four-
symptom screening rule for tuberculosis in people living with HIV: a systematic review and meta-analysis. 
Lancet HIV. 2018;5(9):e515-e23. doi: 10.1016/S2352-3018(18)30137-1.

79. Camelique O, Scholtissen S, Dousset J-P, Bonnet M, Bastard M, Hewison C. Mobile community-based 
active case-finding for tuberculosis among older populations in rural Cambodia. Int J Tuberc Lung Dis. 
2019;23(10):1107–14. doi: 10.5588/IJTLD.18.0611.

80. Chest radiography in tuberculosis detection: summary of current WHO recommendations and guidance 
on programmatic approaches. Geneva: World Health Organization; 2016 (https://apps.who.int/iris/
handle/10665/252424, accessed 31 August 2023).

81. Sources and effects of ionizing radiation. United Nations Scientific Committee on the Effects of Atomic 
Radiation – UNSCEAR 2008 report to the General Assembly with scientific annexes A and B. New York: United 
Nations; 2008. https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2008_
Report_Vol.I-CORR.pdf, accessed 31 August 2023).

82. WHO standard: universal access to rapid tuberculosis diagnostics. Geneva: World Health Organization; 2023 
(https://apps.who.int/iris/handle/10665/366854, accessed 31 August 2023).

83. Sabur NF, Esmail A, Brar MS, Dheda K. Diagnosing tuberculosis in hospitalized HIV-infected individuals who 
cannot produce sputum: is urine lipoarabinomannan testing the answer? BMC Infect Dis. 2017;17(1):803. doi: 
10.1186/S12879-017-2914-7.

84. WHO operational handbook on tuberculosis. Module 3: diagnosis – rapid diagnostics for tuberculosis detection, 
2021 update. Geneva: World Health Organization; 2021 (https://apps.who.int/iris/handle/10665/342369, 
accessed 31 August 2023).

85. Molecular assays intended as initial tests for the diagnosis of pulmonary and extrapulmonary TB and 
rifampicin resistance in adults and children: rapid communication. Geneva: World Health Organization; 2020 
(https://apps.who.int/iris/handle/10665/330395, accessed 31 August 2023). 

86. Definitions and reporting framework for tuberculosis – 2013 revision: updated December 2014 and January 
2020. Geneva: World Health Organization; 2013 (https://apps.who.int/iris/handle/10665/79199, accessed 31 
August 2023).

87. Jones BE, Young SM, Antoniskis D, Davidson PT, Kramer F, Barnes PF. Relationship of the manifestations of 
tuberculosis to CD4 cell counts in patients with human immunodeficiency virus infection. Am Rev Respir Dis. 
1993;148(5):1292–7. doi: 10.1164/AJRCCM/148.5.1292.

88. Naing C, Mak JW, Maung M, Wong SF, Kassim AIBM. Meta-analysis: the association between HIV infection 
and extrapulmonary tuberculosis. Lung. 2012;191(1):27–34. doi: 10.1007/S00408-012-9440-6.

89. Improving the diagnosis and treatment of smear-negative pulmonary and extrapulmonary tuberculosis 
among adults and adolescents: recommendations for HIV-prevalent and resource-constrained settings. 
Geneva: World Health Organization; 2007. (https://apps.who.int/iris/handle/10665/69463, accessed 31 
August 2023).

90. Yakhelef N, Audibert M, Ferlazzo G, Sitienei J, Wanjala S, Varaine F et al. Cost-effectiveness of diagnostic 
algorithms including lateral-flow urine lipoarabinomannan for HIV-positive patients with symptoms of 
tuberculosis. PLoS One. 2020;15(1):e0227138. doi: /10.1371/journal.pone.0227138.

91. Bisson GP, Bastos M, Campbell JR, Bang D, Brust JC, Isaakidis P et al. Mortality in adults with multidrug-
resistant tuberculosis and HIV by antiretroviral therapy and tuberculosis drug use: an individual patient data 
meta-analysis. Lancet. 2020;396(10248):402–11. doi: 10.1016/S0140-6736(20)31316-7

92. Sultana ZZ, UI Hoque F, Beyene J, Akhlak-Ul-Islam T, Khan HR, Ahmed S et al. HIV infection and multidrug 
resistant tuberculosis: a systematic review and meta-analysis. BMC Infect Dis. 2021;21(1):51. doi: 10.1186/
s12879-020-05749-2.

93. Daftary A, Padayatchi N, O’Donnell M. Preferential adherence to antiretroviral therapy over tuberculosis 
treatment: a qualitative study of drug-resistant TB/HIV co-infected patients in South Africa. Glob Public 
Health. 2014;9(9):1107–16. doi: 10.1080/17441692.2014.934266.

https://apps.who.int/iris/handle/10665/340256
https://apps.who.int/iris/handle/10665/345925
https://apps.who.int/iris/handle/10665/345925
https://apps.who.int/iris/handle/10665/252424
https://apps.who.int/iris/handle/10665/252424
https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2008_Report_Vol.I-CORR.pdf
https://www.unscear.org/unscear/uploads/documents/unscear-reports/UNSCEAR_2008_Report_Vol.I-CORR.pdf
https://apps.who.int/iris/handle/10665/366854
https://apps.who.int/iris/handle/10665/342369
https://apps.who.int/iris/handle/10665/330395
https://apps.who.int/iris/handle/10665/79199
https://apps.who.int/iris/handle/10665/69463
https://doi.org/10.1371/journal.pone.0227138


References 83

94. Modongo C, Wang Q, Dima M, Matsiri O, Kgwaadira B, Rankgoane-Pono G et al. Clinical and virological 
outcomes of TB/HIV coinfected patients treated with dolutegravir-based HIV antiretroviral regimens: 
programmatic experience from Botswana. J Acquir Immune Defic Syndr. 2019;82(2):111–5. doi: 10.1097/
QAI.0000000000002126.

95. WHO operational handbook on tuberculosis. Module 4: treatment – drug-susceptible tuberculosis treatment. 
Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/354548, accessed 31 
August 2023).

96. Integrating collaborative TB and HIV services within a comprehensive package of care for people who 
inject drugs: consolidated guidelines. Geneva: World Health Organization; 2016 (https://apps.who.int/iris/
handle/10665/204484, accessed 31 August 2023).

97. Dorman SE, Nahid P, Kurbatova EV, Phillips PPJ, Bryant K, Dooley KE et al. Four-month rifapentine regimens with 
or without moxifloxacin for tuberculosis. N Engl J Med. 2021;384(18):1705–18. doi: 10.1056/NEJMoa2033400.

98. Carr W, Kurbatova E, Starks A, Goswami N, Allen L, Winston C. Interim guidance: 4-month rifapentine-
moxifloxacin regimen for the treatment of drug-susceptible pulmonary tuberculosis – United States, 2022. 
Morb Mortal Wkly Rep. 2022;71(8):285–289. doi:10.15585/mmwr.mm7108a1.

99. Dorman SE, Nahid P, Kurbatova EV, Goldberg SV, Bozeman L, Burman WJ et al. High-dose rifapentine with 
or without moxifloxacin for shortening treatment of pulmonary tuberculosis: Study protocol for TBTC study 
31/ACTG A5349 phase 3 clinical trial. Contemp Clin Trials. 2020;90:105938. doi: 10.1016/j.cct.2020.105938.

100. Post FA, Grint D, Werlinrud AM, Panteleev A, Riekstina V, Malashenkov EA et al. Multi-drug-resistant tuberculosis 
in HIV positive patients in Eastern Europe. J Infect. 2014;68(3):259–63. doi: 10.1016/j.jinf.2013.09.034.

101. Suchindran S, Brouwer ES, Van Rie A. Is HIV infection a risk factor for multi-drug resistant tuberculosis? A 
systematic review. PLoS One. 2009;4(5):e5561. doi: doi.org/10.1371/journal.pone.0005561.

102. Mesfin YM, Hailemariam D, Biadgilign S, Kibret KT. Association between HIV/AIDS and multi-drug resistance 
tuberculosis: a systematic review and meta-analysis. PLoS One. 2014;9(1):e82235. doi: 10.1371/journal.
pone.0082235.

103. Dean AS, Zignol M, Falzon D, Getahun H, Floyd K. HIV and multidrug-resistant tuberculosis: overlapping 
epidemics. Eur Respir J. 2014;44(1):251–4. doi: 10.1183/09031936.00205413.

104. WHO operational handbook on tuberculosis. Module 4: treatment – drug-resistant tuberculosis treatment, 
2022 update. Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/365333, 
accessed 31 August 2023).

105. Drayton J, Dickinson G, Rinaldi MG. Coadministration of rifampin and itraconazole leads to undetectable 
levels of serum itraconazole. Clin Infect Dis. 1994;18(2):266–7. doi: 10.1093/clinids/18.2.266.

106. Bhargava A, Bhargava M. Tuberculosis deaths are predictable and preventable: comprehensive assessment and 
clinical care is the key. J Clin Tuberc Other Mycobact Dis. 2020;19:100155. doi: 10.1016/j.jctube.2020.100155.

107. Cohen A, Mathiasen VD, Schön T, Wejse C. The global prevalence of latent tuberculosis: a systematic review 
and meta-analysis. Eur Respir J. 2019;54. doi: 10.1183/13993003.00655-2019.

108. Houben RMGJ, Dodd PJ. The global burden of latent tuberculosis infection: a re-estimation using mathematical 
modelling. PLoS Med. 2016;13(10):e1002152. doi: 10.1371/journal.pmed.1002152.

109. Gupta RK, Rice B, Brown AE, Thomas HL, Zenner D, Anderson L et al. Does antiretroviral therapy reduce HIV-
associated tuberculosis incidence to background rates? A national observational cohort study from England, 
Wales, and Northern Ireland. Lancet HIV. 2015;2(6):e243–51. doi: 10.1016/S2352-3018(15)00063-6.

110. Suthar AB, Lawn SD, del Amo J, Getahun H, Dye C, Sculier D et al. Antiretroviral therapy for prevention of 
tuberculosis in adults with HIV: a systematic review and meta-analysis. PLoS Med. 2012;9(7):e1001270. doi: 
10.1371/journal.pmed.1001270.

111. Badje A, Moh R, Gabillard D, Guéhi C, Kabran M, N’takpé JB et al. Effect of isoniazid preventive therapy on risk 
of death in west African, HIV-infected adults with high CD4 cell counts: long-term follow-up of the Temprano 
ANRS 12136 trial. Lancet Glob Health. 2017;5(11):e1080–9. doi: 10.1016/S2214-109X(17)30372-8.

112. Danel C, Moh R, Gabillard D, Badje A, Le Carrou J, Ouassa T et al. A trial of early antiretrovirals and isoniazid 
preventive therapy in Africa. N Engl J Med. 2015;373(9):808–22. doi: 10.1056/NEJMoa1507198.

113. WHO operational handbook on tuberculosis. Module 1: prevention – tuberculosis preventive treatment. 
Geneva: World Health Organization; 2020 (https://apps.who.int/iris/handle/10665/331525, accessed 31 
August 2023).

114. Chaisson LH, Saraceni V, Cohn S, Seabrook D, Cavalcante SC, Chaisson RE et al. CD4+ cell count stratification 
to guide tuberculosis preventive therapy for people living with HIV. AIDS. 2020;34(1):139–47. doi: 10.1097/
QAD.0000000000002398.

https://apps.who.int/iris/handle/10665/354548
https://apps.who.int/iris/handle/10665/204484
https://apps.who.int/iris/handle/10665/204484
https://doi.org/10.1371/journal.pone.0005561
https://apps.who.int/iris/handle/10665/365333
https://doi.org/10.1371/journal.pmed.1002152
https://apps.who.int/iris/handle/10665/331525


84 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

115. WHO operational handbook on tuberculosis. Module 3: diagnosis – tests for tuberculosis infection. Geneva: 
World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/363335, accessed 31 August 2023).

116. Stop TB Partnership. Global Drug Facility (GDF): March 2023 Medicines Catalog [website] (https://www.stoptb.
org/sites/default/files/gdf_medicines_catalog.pdf, accessed 30 May 2023).

117. Churchyard G, Cárdenas V, Chihota V, Mngadi K, Sebe M, Brumskine W et al. Annual tuberculosis preventive 
therapy for persons with HIV infection: a randomized trial. Ann Intern Med. 2021;174(10):1367–76. doi: 
10.7326/M20-7577.

118. Podany AT, Bao Y, Swindells S, Chaisson RE, Andersen JW, Mwelase T et al. Efavirenz pharmacokinetics and 
pharmacodynamics in HIV-infected persons receiving rifapentine and isoniazid for tuberculosis prevention. 
Clin Infect Dis. 2015;61(8):1322–7. doi: 10.1093/CID/CIV464.

119. Weiner M, Egelund EF, Engle M, Kiser M, Prihoda TJ, Gelfond JAL et al. Pharmacokinetic interaction of 
rifapentine and raltegravir in healthy volunteers. J Antimicrob Chemother. 2014;69(4):1079–85. doi: 10.1093/
jac/dkt483.

120. Dooley KE, Savic R, Gupte A, Marzinke MA, Zhang N, Edward VA et al. Once-weekly rifapentine and isoniazid 
for tuberculosis prevention in patients with HIV taking dolutegravir-based antiretroviral therapy: a phase 1/2 
trial. Lancet HIV. 2020;7(6):e401–9. doi: 10.1016/S2352-3018(20)30032-1.

121. Sotgiu G, Matteelli A, Getahun H, Girardi E, Sañé Schepisi M, Centis R et al. Monitoring toxicity in individuals 
receiving treatment for latent tuberculosis infection: a systematic review versus expert opinion. Eur Respir J. 
2015;45:1170–3. doi: 10.1183/09031936.00216814.

122. Gupta A, Nayak U, Ram M, Bhosale R, Patil S, Basavraj A et al. Postpartum tuberculosis incidence and mortality 
among HIV-infected women and their infants in Pune, India, 2002–2005. Clin Infect Dis. 2007;45(2):241–9. 
doi: 10.1086/518974.

123. Salazar-Austin N, Hoffmann J, Cohn S, Mashabela F, Waja Z, Lala S et al. Poor obstetric and infant outcomes 
in human immunodeficiency virus-infected pregnant women with tuberculosis in South Africa: the Tshepiso 
Study. Clin Infect Dis. 2018;66(6):921–9. doi: 10.1093/CID/CIX851.

124. Friedland G. Infectious disease comorbidities adversely affecting substance users with HIV: hepatitis C and 
tuberculosis. J Acquir Immune Defic Syndr. 2010;55 Suppl 1:S37–42. doi: 10.1097/QAI.0b013e3181f9c0b6.

125. Deiss RG, Rodwell TC, Garfein RS. Tuberculosis and drug use: review and update. Clin Infect Dis. 2009;48(1):72–
82. doi: 10.1086/594126.

126. Guidelines for the psychosocially assisted pharmacological treatment of opioid dependence. Geneva: World 
Health Organization; 2009 (https://apps.who.int/iris/handle/10665/43948, accessed 31 August 2023).

127. McCance-Katz EF, Moody DE, Prathikanti S, Friedland G, Rainey PM. Rifampin, but not rifabutin, may produce 
opiate withdrawal in buprenorphine-maintained patients. Drug Alcohol Depend. 2011;118(2–3):326–34. doi: 
10.1016/j.drugalcdep.2011.04.013.

128. Frick M. An activist’s guide to rifapentine for the treatment of TB infection. New York: Treatment Action Group; 
2020. (https://www.treatmentactiongroup.org/wp-content/uploads/2020/04/rifapentine_guide_2020.pdf, 
accessed 31 August 2023).

129. Musaazi J, Sekaggya-Wiltshire C, Okoboi S, Zawedde-Muyanja S, Senkoro M, Kalema N et al. Increased uptake 
of tuberculosis preventive therapy (TPT) among people living with HIV following the 100-days accelerated 
campaign: a retrospective review of routinely collected data at six urban public health facilities in Uganda. 
PLoS One. 2023;18(2):e0268935. doi: 10.1371/journal.pone.0268935.

130. WHO consolidated guidelines on tuberculosis. Module 1: prevention – infection prevention and control. 
Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/362508, accessed 26 
September 2023).

131. Guidelines on core components of infection prevention and control programmes at the national and 
acute health care facility level. Geneva: World Health Organization; 2016 (https://apps.who.int/iris/
handle/10665/251730, accessed 31 August 2023).

132. WHO policy on TB infection control in health-care facilities, congregate settings and households. Geneva: 
World Health Organization; 2009 (https://apps.who.int/iris/handle/10665/44148, accessed 31 August 2023).

133. Implementing the end TB strategy: the essentials, 2022 update. Geneva: World Health Organization; 2022 
(https://apps.who.int/iris/handle/10665/365364, accessed 31 August 2023).

134. Scaling up of collaborative TB/HIV activities in concentrated HIV epidemic settings: a case study from India. 
Geneva: World Health Organization; 2015 (https://apps.who.int/iris/handle/10665/154076, accessed 31 
August 2023).

https://apps.who.int/iris/handle/10665/363335
https://www.stoptb.org/sites/default/files/gdf_medicines_catalog.pdf
https://www.stoptb.org/sites/default/files/gdf_medicines_catalog.pdf
https://doi.org/10.1093/jac/dkt483
https://apps.who.int/iris/handle/10665/43948
https://www.treatmentactiongroup.org/wp-content/uploads/2020/04/rifapentine_guide_2020.pdf
https://apps.who.int/iris/handle/10665/362508
https://apps.who.int/iris/handle/10665/251730
https://apps.who.int/iris/handle/10665/251730
https://apps.who.int/iris/handle/10665/44148
https://apps.who.int/iris/handle/10665/365364
https://apps.who.int/iris/handle/10665/154076


References 85

135. Nliwasa M, MacPherson P, Gupta-Wright A, Mwapasa M, Horton K, Odland J et al. High HIV and active 
tuberculosis prevalence and increased mortality risk in adults with symptoms of TB: a systematic review and 
meta-analyses. J Int AIDS Soc. 2018;21(7):e25162. doi: 10.1002/JIA2.25162.

136. Salomon A, Law S, Johnson C, Baddeley A, Rangaraj A, Singh S et al. Interventions to improve linkage along 
the HIV-tuberculosis care cascades in low- and middle-income countries: a systematic review and meta-
analysis. PLoS One. 2022;17(5):e0267511. doi: 10.1371/journal.pone.0267511.

137. Consolidated guidelines on HIV testing services: 5Cs: consent, confidentiality, counselling, correct results and 
connection 2015. Geneva: World Health Organization; 2015 (https://apps.who.int/iris/handle/10665/179870, 
accessed 31 August 2023).

138. Eaton JW, Johnson CC, Gregson S. The cost of not retesting: human immunodeficiency virus misdiagnosis in 
the antiretroviral therapy “test-and-offer” era. Clin Infect Diss. 2017;65(3):522–5. doi: 10.1093/CID/CIX341.

139. CD4 assays | WHO - Prequalification of Medical Products (IVDs, Medicines, Vaccines and Immunization 
Devices, Vector Control) [Internet]. Geneva: World Health Organization. (https://extranet.who.int/pqweb/
whopr-category/cd4-assays, accessed 6 December 2022).

140. Maskew M, Brennan AT, Fox MP, Vezi L, Venter WDF, Ehrenkranz P et al. A clinical algorithm for same-day HIV 
treatment initiation in settings with high TB symptom prevalence in South Africa: The SLATE II individually 
randomized clinical trial. PLoS Med. 2020;17(8):e1003226. doi: 10.1371/journal.pmed.1003226.

141. Rosen S, Maskew M, Fox MP, Nyoni C, Mongwenyana C, Malete G et al. Erratum: Initiating antiretroviral therapy 
for HIV at a patient’s first clinic visit: the RapIT randomized controlled trial. PLoS Med. 2016;13(6):e1002050. 
doi: 10.1371/journal.pmed.1002050.

142. Rosen S, Maskew M, Fox MP, Nyoni C, Mongwenyana C, Malete, G et al. Initiating antiretroviral therapy for 
HIV at a patient’s first clinic visit: the RapIT randomized controlled trial. PLoS Med. 2016;13(5):e1002015. doi: 
10.1371/journal.pmed.1002015.

143. Rosen S, Maskew M, Larson BA, Brennan AT, Tsikhutsu I, Fox MP et al. Simplified clinical algorithm for identifying 
patients eligible for same-day HIV treatment initiation (SLATE): results from an individually randomized trial in 
South Africa and Kenya. PLoS Med. 2019;16(9):e1002912. doi: 10.1371/journal.pmed.1002912.  

144. Labhardt ND, Ringera I, Lejone TI, Klimkait T, Muhairwe J, Amstutz A et al. Effect of offering same-day ART 
vs usual health facility referral during home-based HIV testing on linkage to care and viral suppression 
among adults with HIV in Lesotho: the CASCADE randomized clinical trial. JAMA. 2018;319(11):1103–12. doi: 
10.1001/jama.2018.1818.

145. Tweya H, Heller T. Initiating TB treatment and ART at the same time – observations and experiences from 
Martin-Preuss Center, Lilongwe, Malawi.

146. Török ME, Yen NTB, Chau TTH, Mai NTH, Phu NH, Mai PP et al. Timing of initiation of antiretroviral therapy in 
human immunodeficiency virus (HIV)--associated tuberculous meningitis. Clin Infect Dis. 2011;52(11):1374–
83. doi: 10.1093/cid/cir230.

147. Müller M, Wandel S, Colebunders R, Attia S, Furrer H, Egger M. Immune reconstitution inflammatory 
syndrome in patients starting antiretroviral therapy for HIV infection: a systematic review and meta-analysis. 
Lancet Infect Dis. 2010;10(4):251–61. doi: 10.1016/S1473-3099(10)70026-8.

148. Burke RM, Rickman HM, Singh V, Corbett EL, Ayles H, Jahn A et al. What is the optimum time to start 
antiretroviral therapy in people with HIV and tuberculosis coinfection? A systematic review and meta-analysis. 
J Int AIDS Soc. 2021;24(7):e25772. doi: 10.1002/2.25772.

149. Guidelines on post-exposure prophylaxis for HIV and the use of co-trimoxazole prophylaxis for HIV-
related infections among adults, adolescents and children: recommendations for a public health approach: 
December 2014 supplement to the 2013 consolidated guidelines on the use of antiretroviral drugs for 
treating and preventing HIV infection. Geneva: World Health Organization; 2014 (https://apps.who.int/iris/
handle/10665/145719, accessed 31 August 2023).

150. Rajasingham R, Smith RM, Park BJ, Jarvis JN, Govender NP, Chiller TM et al. Global burden of disease of HIV-
associated cryptococcal meningitis: an updated analysis. Lancet Infect Dis. 2017;17(8):873–81. doi: 10.1016/
S1473-3099(17)30243-8.

151. Tenforde MW, Shapiro AE, Rouse B, Jarvis JN, Li T, Eshun-Wilson I et al. Treatment for HIV-associated 
cryptococcal meningitis. Cochrane Database Syst Rev. 2018;7(7):CD005647. doi: 10.1002/14651858.
CD005647.3.

152. Ford N, Shubber Z, Meintjes G, Grinsztejn B, Eholie S, Mills EJ et al. Causes of hospital admission among 
people living with HIV worldwide: a systematic review and meta-analysis. Lancet HIV. 2015;2(10):e438–44. 
doi: 10.1016/S2352-3018(15)00137-X.

https://apps.who.int/iris/handle/10665/179870
https://extranet.who.int/pqweb/whopr-category/cd4-assays
https://extranet.who.int/pqweb/whopr-category/cd4-assays
https://apps.who.int/iris/handle/10665/145719
https://apps.who.int/iris/handle/10665/145719


86 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, second edition

153. Pasquier E, Kunda J, de Beaudrap P, Loyse A, Temfack E, Molloy SF et al. Long-term mortality and disability 
in cryptococcal meningitis: a systematic literature review. Clin Infect Dis. 2018;66(7):1122–32. doi: 10.1093/
cid/cix870.

154. Ford N, Shubber Z, Jarvis JN, Chiller T, Greene G, Migone C et al. CD4 cell count threshold for cryptococcal 
antigen screening of HIV-infected individuals: a systematic review and meta-analysis. Clin Infect Dis. 
2018;66(Suppl_2):S152–9. doi: 10.1093/CID/CIX1143.

155. Guidelines for diagnosing, preventing and managing cryptococcal disease among adults, adolescents 
and children living with HIV. Geneva: World Health Organization; 2022 (https://apps.who.int/iris/
handle/10665/357088, accessed 31 August 2023).

156. Beardsley J, Wolbers M, Kibengo FM, Ggayi A-BM, Kamali A, Cuc NTK et al. Adjunctive dexamethasone in 
HIV-associated cryptococcal meningitis. N Engl J Med. 2016;374(6):542–54. doi: 10.1056/NEJMoa1509024.

157. Rick F, Niyibizi AA, Shroufi A, Onami K, Steele S-J, Kuleile M et al. Cryptococcal antigen screening by lay cadres 
using a rapid test at the point of care: a feasibility study in rural Lesotho. PLoS One. 2017;12(9):e0183656. doi: 
10.1371/journal.pone.0183656.

158. Adenis A, Nacher M, Hanf M, Basurko C, Dufour J, Huber F et al. Tuberculosis and histoplasmosis among 
human immunodeficiency virus-infected patients: a comparative study. Am J Trop Med Hyg. 2014;90(2):216–
23. doi: 10.4269/ajtmh.13-0084.

159. Caceres DH, Valdes A. Histoplasmosis and tuberculosis co-occurrence in people with advanced HIV. J Fungi 
(Basel). 2019;5(3):73. doi: 10.3390/jof5030073.

160. Pasqualotto AC, Quieroz-Telles F. Histoplasmosis dethrones tuberculosis in Latin America. Lancet Infect Dis. 
2018;18(10):1058–60. doi: 10.1016/S1473-3099(18)30373-6.

161. Andes D, Pascua A, Marchetti O. Antifungal therapeutic drug monitoring: established and emerging 
indications. Antimicrob Agents Chemother. 2009;53(1):24–34. doi: 10.1128/AAC.00705-08.

162. Gasana M, Vandebriel G, Kabanda G, Tsiouris SJ, Justman J, Sahabo R et al. Integrating tuberculosis and HIV 
care in rural Rwanda. Int J Tuberc Lung Dis. 2008;12(3 Suppl 1):39–43. PMID: 18302821.

163. Shetty PVD, Granich RM, Patil AB, Sawant SK, Sahu S, Wares DF et al. Cross-referral between voluntary 
HIV counselling and testing centres and TB services, Maharashtra, India, 2003–2004. Int J Tuberc Lung Dis. 
2008;12(3 Suppl 1):26-31. PMID: 18302819.

164. Sharma N, Khanna A, Chandra S, Basu S, Bajaj D, Sachdeva KS et al. Tuberculosis (TB) intervention model 
targeting mobile population of truckers in Delhi, India. Indian J Tuberc. 2019;66(3):382–7. doi: 10.1016/j.
ijtb.2018.10.011.

165. Effectiveness of sterile needle and syringe programming in reducing HIV/AIDS among injecting drug users. 
Geneva: World Health Organization; 2004 (https://apps.who.int/iris/handle/10665/43107, accessed 31 
August 2023).

166. Effectiveness of drug dependence treatment in prevention of HIV among injecting drug users. Geneva: World 
Health Organization; 2005 (https://apps.who.int/iris/handle/10665/43259, accessed 31 August 2023).

167. French PP, Latka M, Gollub EL, Rogers C, Hoover DR, Stein ZA. Use-effectiveness of the female versus 
male condom in preventing sexually transmitted disease in women. Sex Transm Dis. 2003;30(5):433–9. doi: 
10.1097/00007435-200305000-00010.

168. Smith DK, Herbst JH, Zhang X, Rose CE. Condom effectiveness for HIV prevention by consistency of use 
among men who have sex with men in the United States. J Acquir Immune Defic Syndr. 2015;68(3):337–44. 
doi: 10.1097/QAI.0000000000000461.

169. Weller S, Davis K. Condom effectiveness in reducing heterosexual HIV transmission. Cochrane Database Syst 
Rev. 2002;(1):CD003255. doi: 10.1002/14651858.CD003255.

170. Preventing HIV through safe voluntary medical male circumcision for adolescent boys and men in generalized 
HIV epidemics: recommendations and key considerations. Geneva: World Health Organization; 2020 (https://
apps.who.int/iris/handle/10665/333841, accessed 31 August 2023).

https://apps.who.int/iris/handle/10665/357088
https://apps.who.int/iris/handle/10665/357088
https://apps.who.int/iris/handle/10665/43107
https://apps.who.int/iris/handle/10665/43259
https://apps.who.int/iris/handle/10665/333841
https://apps.who.int/iris/handle/10665/333841


87

Annex 1. Monitoring and evaluation of 
collaborative TB/HIV activities

Ongoing monitoring of collaborative TB/HIV activities and evaluation of their impact is critically 
important for driving scale-up and for monitoring progress and identifying gaps in implementation. 
This requires an effective and efficient monitoring and evaluation system. 

Table A1.1 summarizes the core indicators recommended for monitoring and evaluating collaborative 
TB/HIV activities. The indicators are categorized as core indicators for global and national monitoring 
and reporting, and core indicators for national-level monitoring and reporting only. 

Table A1.1 Summary of indicators for monitoring and evaluating collaborative  
 TB/HIV activities

A. Core global and national indicators

These are essential indicators to monitor and report progress at both global and national level.

Source (indicator 
reference) Indicator description

Global Tuberculosis Programmea 1. Percentage of people diagnosed with a new episode of TB whose HIV 
status was documented

Global Tuberculosis Programmea 2. Percentage of people living with HIV diagnosed with a new episode of TB 
who were on or newly enrolled on antiretroviral treatment

Global Tuberculosis Programmea
3. Percentage of people living with HIV diagnosed with TB (rifampicin-

susceptible or unknown) who were started on a TB treatment regimen 
designed to treat rifampicin-susceptible TB.

Global Tuberculosis Programmea

4. Percentage of people living with HIV diagnosed with TB (rifampicin-
susceptible or unknown) with a treatment outcome in each of the 
following categories out of those diagnosed with TB (rifampicin-
susceptible or unknown): success (cured + treatment completed); 
treatment failed; died: lost to follow-up; not evaluated

UNAIDSb (GAM 7.7) 5. Percentage of people living with HIV estimated to have incident 
tuberculosis (TB) that received treatment for both TB and HIV

WHO HIVc (TBH.4); 
UNAIDSb (GAM 7.8)

6. Percentage of people living with HIV newly enrolled on HIV treatment 
diagnosed with tuberculosis (TB) disease during the reporting period

WHO HIVc (TBH.1); 
UNAIDSb (GAM 7.9)

7. Percentage of people living with HIV (currently enrolled and newly 
enrolled) on ART who started TB preventive treatment during the 
reporting period

8. Percentage of people living with HIV currently enrolled on ART who have 
started TB preventive treatment prior to the reporting period

WHO HIVc (TBH.2);
UNAIDSb (GAM 7.10)

9. Percentage of people living with HIV currently on ART initiating 
tuberculosis (TB) preventive treatment who completed a course of TB 
preventive treatment 
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B. Core national indicators 

In addition to the core indicators in section A, the following are also core indicators essential for 
national-level monitoring and reporting. The indicators DFT.1–DFT.5 are recommended for use in 
countries with a high TB/HIV burden but may be adopted in any country.

Source (indicator 
reference) Indicator description

WHO HIVc (TBH.3)
10.  Percentage of people living with HIV with TB symptoms who receive 

a rapid molecular test, for example, Xpert MTB/RIF, as a first test for 
diagnosis of TB

WHO HIVc (DFT.1) 11.  Percentage of people living with HIV newly initiated on ART who were 
screened for TB

WHO HIVc (DFT.2) 12.  Percentage of people living with HIV newly initiated on ART who were 
screened for TB symptomsd and who screened positive

WHO HIVc (DFT.3) 13.  Percentage of people living with HIV newly initiated on ART and 
screened positive for TB symptomsd who then are tested for TB

WHO HIVc (DFT.4) 14.  Percentage of people living with HIV newly initiated on ART and tested 
for TB who are diagnosed with TB disease

WHO HIVc (DFT.5) 15.  Percentage of people living with HIV newly initiated on ART and 
diagnosed with TB who initiated TB treatment

a Global Tuberculosis Programme online data collection system, and Consolidated guidance on tuberculosis data generation and use. 
Module 1: Tuberculosis surveillance. Geneva: World Health Organization; 2023.

b UNAIDS Global AIDS Monitoring Online Reporting Tool.
c Consolidated HIV strategic information guidelines: driving impact through programme monitoring and management. Geneva: World 

Health Organization; 2023.
d Countries may choose to alter the wording of this indicator to allow data capture on other TB screening tools

Core indicators for global and national monitoring and reporting 
These indicators measure the efforts made by countries towards prevention, early detection and 
prompt treatment of HIV-associated TB along with its impact on mortality. Systematic measurement 
and reporting of these indicators is critical for monitoring the coverage of services and impact 
of collaborative TB/HIV activities nationally, and also provides insights into global progress. This 
information can be used in the process of global and national strategy development, programme 
planning, and resource mobilization and allocation. The data elements required for documentation 
of these indicators should be routinely captured in the national health management information 
system or the management information system of the national TB programme (NTP) or national 
AIDS control programme (NACP). They should be periodically reported at national and subnational 
level and consolidated annually for global- and national-level reporting. 

Core indicators for national-level monitoring and reporting 
In addition to the indicators mentioned above, a set of core indicators is required for routine 
monitoring of implementation of collaborative TB/HIV activities at national level, particularly the 
quality of care provided. Ongoing monitoring of these indicators is necessary for effective programme 
management at national, subnational and facility level, as they help in identification of weaknesses 
in programme implementation and thus facilitate improvement. Data required to measure these 
indicators should be captured systematically on a regular basis and should be an integral part of the 
national health management information system or the management information system of the NTP 
and NACP. The indicators referenced DFT.1–DFT.5 help to measure the cascade of TB diagnosis and 
care and are recommended for the 30 high TB/HIV burden countries as identified by WHO. However, 
these indicators may also be used by other countries. 

Other indicators to support quality delivery of TB/HIV programme and services can be found in A 
guide to monitoring and evaluation for collaborative TB/HIV activities – 2015 revision.
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Annex 2. Methods for algorithms for 
diagnosis of TB in people living with HIV

Algorithms 

We modelled the accuracy of four algorithms for the diagnosis of TB in people living with HIV, using 
WHO-recommended screening and diagnostic tests. Each algorithm was composed of one or more 
screening tools and one or more confirmatory (diagnostic) tests. Algorithms with more than one 
screening tool could use parallel screening, in which a positive screen via either tool would prompt 
confirmatory testing; or sequential screening, in which individuals must screen positive by both tools 
in order to undergo confirmatory testing. The following assumptions were used for each algorithm:

• All persons in the population will undergo screening and receive a screening result.
• Persons who screen negative will not undergo further evaluation for TB.
• Persons who screen positive will undergo confirmatory testing and receive a test result.
• Persons with a positive confirmatory test result will receive a diagnosis of TB.
• Persons with a negative confirmatory test result will not receive a diagnosis of TB. 
• Populations of people with HIV who undergo TB screening

We considered five populations with HIV who would undergo TB screening: 1) people with advanced 
HIV disease (CD4 cell count <200 cells/μL); 2) people without advanced HIV disease (CD4 cell count 
>200 cells/μL); 3) outpatients not on ART; 4) outpatients on ART; and 5) inpatients.  

Tuberculosis screening tools

We considered the WHO-recommended TB screening tools for people living with HIV (1, 2) comprising 
the WHO four symptom screen, chest radiography for any abnormality, C-reactive protein with a 
cut off of >5 mg/L, and molecular WHO-recommended rapid diagnostic tests, drawing from data 
on Xpert MTB/RIF. Sensitivity and specificity estimates for each screening tool were obtained from 
two systematic reviews and meta-analyses of TB screening in outpatients (3)  and inpatients (4) 
living with HIV that used data from a WHO-commissioned individual participant data analysis. These 
reviews informed the WHO consolidated guidelines on tuberculosis. Module 2: screening – systematic 
screening for tuberculosis disease. 

Tuberculosis diagnostic tests

We considered two WHO-recommended TB diagnostic tests for people living with HIV (5, 6), 
namely, mWRD tests and LF-LAM assays. Although neither test has 100% sensitivity, clinical 
diagnosis was not considered for those testing negative. Sensitivity and specificity estimates for 
mWRD were obtained from a systematic review and meta-analysis of the accuracy of Xpert MTB/
RIF in people living with HIV (7) that informed the WHO consolidated guidelines on tuberculosis. 
Module 3: diagnosis – rapid diagnostics for tuberculosis detection. The incremental yield of LF-
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LAM over mWRD was estimated based on a literature review (8-11) and was used to estimate the 
combined sensitivity of LF-LAM and mWRD. 

Accuracy of algorithms

Diagnostic accuracy was calculated for each algorithm considering a hypothetical population of 
1000 people living with HIV who were screened for TB. The algorithms referenced a range of pre-
test probabilities of TB from 1% to 30%, taking into account the specifics of each subpopulation. 
For each algorithm, we calculated the number of true positives, false positives, false negatives, and 
true negatives detected; the number requiring secondary screening (if applicable); and the number 
requiring confirmatory (diagnostic) testing. We calculated the net sensitivity and specificity of each 
algorithm as follows:

• Net sensitivity: the number of true positives detected through confirmatory testing divided by 
the number of persons with TB disease undergoing screening. 

• Net specificity: the number of true negatives detected through confirmatory testing divided by 
the number of persons without TB disease undergoing screening. 

Tables A2.1–A2.4 show the accuracy of the algorithms for the different subgroups within the range 
of pre-test probabilities.

Costing of the algorithms

Costing was also calculated using a hypothetical population of 1000 people living with HIV who 
were screened for TB, with a 10% pre-test probability for all algorithms and a 1% pre-test probability 
of TB for all algorithms, with the exception of Algorithm 4 for medical inpatients with HIV and for 
people with advanced HIV disease who are seriously ill. Five cost parameters were estimated for 
each algorithm and population:

• Cost of screening: calculated as the number screened multiplied by the unit cost of the screening 
tool(s).

• Cost of testing: calculated as the number tested multiplied by the unit cost of mWRD plus the 
unit costs of LF-LAM.

• Total cost: calculated as the cost of screening plus the cost of testing.
• Cost per TB diagnosis: calculated as the total cost divided by the number of diagnoses of TB 

disease (true positives and false positives).
• Cost per true TB diagnosis: calculated as the total cost divided by the number of true positive 

diagnoses of TB disease.
• Cost difference: calculated as the difference in cost for each algorithm, with reference to 

Algorithm 1. 

Unit cost estimates were obtained from the Value TB project, which collected data on costs of TB 
interventions per episode from 78 health facilities across five countries (Ethiopia, Georgia, India, 
Kenya and Philippines) (12-16). For these analyses, we utilized median, low, and high unit cost 
estimates from the countries surveyed. The median cost estimates for the different algorithms to be 
used among the different subgroups of people living with HIV are provided in Tables A2.5 and A2.6. 
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Limitations

This analysis has several limitations. First, algorithm accuracy estimates were based on diagnostic 
accuracy estimates used to inform WHO TB screening and diagnostic guidelines (3, 4, 7). Estimates 
for the accuracy of mWRD were not available for every population or screening tool, and therefore 
results may be less precise for some populations. Furthermore, estimates of the incremental yield of 
LF-LAM over mWRD were limited. Additional systematic reviews of accuracy of mWRD in different HIV 
populations and the incremental yield of LF-LAM over mWRD would help improve algorithm estimates.

Second, algorithm estimates assumed that all individuals who screen positive will undergo mWRD 
testing and receive a result. However, in practice, many individuals do not receive a test result, for 
a variety of reasons. Providers may not refer all individuals who screen positive for confirmatory 
testing, and some individuals who are referred may not present for testing due to barriers to seeking 
care. Furthermore, many individuals living with HIV have challenges producing sputum, substantially 
affecting the yield of sputum-based tests; in addition, the accuracy and yield of sputum-reliant tests 
is affected by sputum quality. Given these limitations, the true yield of the algorithms is likely lower 
than the estimates presented here. Importantly, the incremental yield of urine LF-LAM will be higher 
in populations with low sputum mWRD diagnostic yield (17). Future analyses using diagnostic yield 
estimates rather than diagnostic accuracy estimates may be useful for TB and HIV programmes 
developing recommendations for TB screening and diagnostic algorithms for people living with HIV.

Third, costing estimates are based on data from a survey of five countries. Unit costs vary widely 
globally, and the costs used for analyses here may not be representative of costs in many settings. 
However, estimates presented here are useful to compare relative differences across algorithms 
and populations. In addition, cost estimates do not include costs associated with missed episodes 
of TB, treatment-associated costs or broader health system costs. In practice, algorithms with lower 
sensitivity may incur costs associated with management of missed TB, while algorithms with higher 
sensitivity may be associated with higher costs related to treatment of those diagnosed with TB. 

Conclusion 

Screening and diagnosis of TB in people with HIV is a global health priority, yet there are notable 
challenges in implementing effective, high-yield, and cost-effective screening and diagnostic 
algorithms in health-care settings worldwide. In this analysis, we estimated the accuracy and costs of 
four algorithms for TB screening and diagnosis in people with HIV. Accuracy estimates varied across 
algorithms, and within algorithms between the populations undergoing screening. In addition, costs 
varied substantially, and were affected by both cost and accuracy of the screening tool used in each 
algorithm. HIV and TB programmes should consider the populations being targeted for screening, 
level of health-care system where screening will be conducted, and resource availability when making 
local recommendations for TB screening and diagnosis for people with HIV. 
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RESULTS TABLES
Table A2.1. Algorithm 1

Subgroup Alg. 
Sens

Alg. 
Spec

% 
Cases 
missed

PTP Screening N 
tested Testing NNS NNT

TP FP TN FN PPV NPV TP FP TN FN PPV NPV

CD4 <200 73.8% 98.6% 26.2%

5% 43 285 665 7 6.1 97.6 708 37 652 13 6 73.5 99.1 28 20

10% 86 270 630 14 12.0 95.1 716 74 617 13 12 85.4 98.1 14 10

15% 129 255 595 21 17.8 92.4 724 111 583 12 18 90.3 97.0 10 7

20% 172 240 560 28 23.5 89.6 732 148 549 11 24 93.0 95.8 7 5

30% 258 210 490 42 34.5 83.3 748 222 480 10 36 95.8 92.9 5 4

CD4 >200 59.2% 99.0% 40.8%

1% 7 475 515 3 1.3 99.4 522 6 505 10 1 36.5 99.8 169 89

5% 35 456 494 16 6.5 96.7 529 30 484 10 5 75.0 99.0 34 18

10% 69 432 468 31 12.8 93.3 537 59 459 9 10 86.4 97.9 17 10

Outpatients 
not on ART 72.1% 98.7% 27.9%

1% 8 366 624 2 1.3 99.6 632 7 611 12 1 36.6 99.8 139 88

5% 42 352 599 8 6.6 97.8 641 36 587 12 6 75.1 99.0 28 18

10% 84 333 567 16 12.9 95.4 651 72 556 11 12 86.4 97.9 14 10

Outpatients 
on ART 45.5% 99.4% 54.5%

1% 5 693 297 5 1.8 99.3 302 5 291 6 1 43.4 99.7 220 67

5% 27 665 285 24 8.5 96.6 312 23 279 6 4 80.0 98.7 44 14

10% 53 630 270 47 16.4 93.1 323 46 265 5 7 89.4 97.2 22 8

Inpatients 82.4% 98.2% 17.6%

5% 48 105 846 2 5.4 98.1 894 41 829 17 7 70.9 99.2 25 22

10% 96 99 801 4 10.7 96.1 897 82 785 16 14 83.7 98.3 13 11

15% 144 94 757 6 16.0 94.0 901 124 741 15 20 89.1 97.3 9 8

20% 192 88 712 8 21.2 91.7 904 165 698 14 27 92.0 96.3 7 6

30% 288 77 623 12 31.6 86.5 911 247 611 12 41 95.2 93.7 5 4

PTP: pre-test probability; TP: true positive; FP: false positive; TN: true negative; FN: false negative; PPV: positive predictive value; NPV: negative predictive value; NNS: number needed to screen; NNT: number 
needed to treat



Annex 2. Methods for algorithms for diagnosis of TB in people living with HIV 93

Table A2.2  Algorithm 2

Subgroup Alg. 
Sens

Alg. 
Spec

% 
Cases 
missed

PTP Screening N 
tested Testing NNS NNT

TP FP TN FN PPV NPV TP FP TN FN PPV NPV

CD4 <200 80.7% 98.3% 19.3%

5% 47 133 817 3 5.4 97.8 864 40 801 16 7 71.2 99.2 25 22

10% 94 126 774 6 10.8 95.5 868 81 759 15 13 83.9 98.3 13 11

15% 141 119 731 9 16.2 93.0 872 121 716 15 20 89.2 97.3 9 8

20% 188 112 688 12 21.5 90.3 876 161 674 14 27 92.1 96.2 7 6

30% 282 98 602 18 31.9 84.5 884 242 590 12 40 95.3 93.7 5 4

CD4 >200 73.8% 98.6% 26.2%
1% 9 287 703 1 1.2 99.5 712 7 689 14 1 34.4 99.8 136 97

5% 43 276 675 7 6.0 97.5 718 37 661 13 6 73.2 99.1 28 20

10% 86 261 639 14 11.9 94.9 725 74 626 13 12 85.2 98.1 14 10

Outpatients 
not on ART 80.7% 98.4% 19.3%

1% 9 188 802 1 1.2 99.7 811 8 786 16 1 33.5 99.8 124 101

5% 47 181 770 3 5.8 98.4 817 40 754 15 7 72.4 99.1 25 21

10% 94 171 729 6 11.4 96.6 823 81 714 15 13 84.7 98.2 13 11

Outpatients 
on ART 73.0% 98.7% 27.0%

1% 9 327 663 2 1.3 99.5 672 7 650 13 1 35.5 99.8 138 93

5% 43 314 637 8 6.3 97.7 679 36 624 13 6 74.1 99.0 28 19

10% 85 297 603 15 12.4 95.2 688 73 591 12 12 85.8 98.0 14 10

Inpatients 77.3% 98.1% 22.7%

5% 45 67 884 5 4.8 93.0 929 39 866 18 6 68.6 99.3 26 25

10% 90 63 837 10 9.7 86.3 927 77 820 17 13 82.2 98.5 13 12

15% 135 60 791 15 14.6 79.9 926 116 775 16 19 88.0 97.6 9 8

20% 180 56 744 20 19.5 73.7 924 155 729 15 25 91.2 96.6 7 6

30% 270 49 651 30 29.3 62.0 921 232 638 13 38 94.7 94.4 5 4

PTP: pre-test probability; TP: true positive; FP: false positive; TN: true negative; FN: false negative; PPV: positive predictive value; NPV: negative predictive value; NNS: number needed to screen; NNT: number 
needed to treat
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Table A2.3  Algorithm 3

Subgroup Alg. 
Sens

Alg. 
Spec

% 
Cases 
missed

PTP Screening N 
tested Testing NNS NNT

TP FP TN FN PPV NPV TP FP TN FN PPV NPV

CD4 <200 73.8% 99.1% 26.2%

5% 43 523 428 7 9.1 98.7 471 37 419 9 6 81.2 98.6 28 13
10% 86 495 405 14 17.5 97.2 491 74 397 8 12 90.1 97.0 14 7
15% 129 468 383 21 25.2 95.7 512 111 375 8 18 93.5 95.4 10 5
20% 172 440 360 28 32.3 94.0 532 148 353 7 24 95.4 93.6 7 4
30% 258 385 315 42 45.0 90.2 573 222 309 6 36 97.2 89.4 5 3

CD4 >200 60.1% 99.5% 39.9%
1% 7 723 267 3 2.6 99.6 274 6 262 5 1 52.9 99.6 167 46
5% 35 694 257 15 12.0 97.9 292 30 251 5 5 85.4 98.1 34 10
10% 70 657 243 30 22.4 95.6 313 60 238 5 10 92.5 96.0 17 6

Outpatients 
not on ART 72.1% 99.3% 27.9%

1% 8 634 356 2 2.3 99.7 365 7 349 7 1 50.3 99.7 139 51
5% 42 608 342 8 10.9 98.7 384 36 335 7 6 84.1 98.3 28 11
10% 84 576 324 16 20.6 97.3 408 72 318 6 12 91.8 96.4 14 6

Outpatients 
on ART 6.9% 99.9% 93.1%

1% 1 950 40 9 2.0 99.0 40 1 39 1 0 46.4 99.7 1456 59
5% 4 912 38 46 9.5 95.2 42 3 37 1 1 81.9 98.5 292 13
10% 8 864 36 92 18.2 90.4 44 7 35 1 1 90.5 96.9 146 7

Inpatients 81.6% 98.4% 18.4%

5% 48 190 760 3 5.9 98.7 808 41 745 15 7 72.8 99.1 25 20
10% 95 180 720 5 11.7 97.3 815 82 706 14 13 85.0 98.1 13 10
15% 143 170 680 8 17.3 95.8 823 122 666 14 20 90.0 97.1 9 7
20% 190 160 640 10 22.9 94.1 830 163 627 13 27 92.7 95.9 7 6
30% 285 140 560 15 33.7 90.3 845 245 549 11 40 95.6 93.2 5 4

PTP: pre-test probability; TP: true positive; FP: false positive; TN: true negative; FN: false negative; PPV: positive predictive value; NPV: negative predictive value; NNS: number needed to screen; NNT: number 
needed to treat
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Table A2.4 Algorithm 4

Subgroup Alg. 
Sens

Alg. 
Spec

% Cases 
missed PTP N 

tested Testing NNT

TP FP TN FN PPV NPV

CD4 <200 80.7% 97.0% 19.3%

10% 1000 81 873 27 19 0.75 0.98 13

20% 1000 161 776 24 39 0.87 0.95 7

30% 1000 242 679 21 58 0.92 0.92 5

Inpatients 82.7% 93.0% 17.3%

10% 1000 83 837 63 17 0.57 0.98 13

20% 1000 165 744 56 35 0.75 0.96 7

30% 1000 248 651 49 52 0.84 0.93 5

PTP: pre-test probability; TP: true positive; FP: false positive; TN: true negative; FN: false negative; PPV: positive predictive value; NPV: negative predictive value; NNT: number needed to treat
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Table A2.5 Cost estimates (median costs) 
Costs associated with screening 1000 people with HIV (PTP 1%)

Subgroup Algorithm
Cost of 
screening 
(USD)

Cost of 
testing

Total cost 
(screening + 
testing)

Cost per TB 
diagnosis 
(TP + FP)

Cost per true 
TB diagnosis

Difference 
from Alg. 1 
per true TB 
diagnosis

CD4 <200

Alg. 1 1 800.00 16 988.40 18 788.40 894.69 2 684.06 — 

Alg. 2 5 000.00 20 836.20 25 836.20 1 033.45 3 229.53 545.47

Alg. 3 4 807.20 10 986.80 15 794.00 987.13 2 256.29 –427.77

Alg. 4 NA NA NA NA NA NA

CD4 >200

Alg. 1 1 800.00 12 632.40 14 432.40 902.03 2 405.40 —

Alg. 2 5 000.00 17 230.40 22 230.40 1 058.59 3 175.77 770.37

Alg. 3 4 055.40 6 630.80 10 686.20 971.47 1 781.03 –624.37

Outpatients not 
on ART

Alg. 1 1 800.00 15 294.40 17 094.40 899.71 2 442.06 —

Alg. 2 5 000.00 19 626.20 24 626.20 1 026.09 3 078.28 636.22

Alg. 3 4 534.20 8 833.00 13 367.20 954.80 1 909.60 –532.46

Outpatients on 
ART

Alg. 1 1 800.00 7 308.40 9 108.40 828.04 1 821.68 —

Alg. 2 5 000.00 16 262.40 21 262.40 1 063.12 3 037.49 1 215.81

Alg. 3 3 156.60 968.00 4 124.60 2 062.30 4 124.60 2 302.92

Inpatients

Alg. 1 1 800.00 21 562.20 23 362.20 898.55 2 920.28 —

Alg. 2 5 000.00 22 506.00 27 506.00 1 057.92 3 438.25 517.98

Alg. 3 5 567.40 19 408.40 24 975.80 1 040.66 3 121.98 201.70

Alg. 4 NA NA NA NA NA NA

PTP: pre-test probability; TP: true positive; FP: false positive
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Table A2.6 Cost estimates (median costs) 
Costs associated with screening 1000 people with HIV (PTP 10%)

Subgroup Algorithm Cost of 
screening

Cost of 
testing

Total cost 
(screening + 
testing)

Cost per TB 
diagnosis 
(TP + FP)

Cost per true 
TB diagnosis

Difference 
from Alg. 1 
per true TB 
diagnosis

CD4 <200

Alg. 1 1 800.00 17 327.20 19 127.20 219.85 258.48 — 

Alg. 2 5 000.00 21 005.60 26 005.60 270.89 321.06 62.58

Alg. 3 4 807.20 11 882.20 16 689.40 203.53 225.53 –32.94

Alg. 4 0.00 24 200.00 24 200.00 224.07 298.77 40.29

CD4 >200

Alg. 1 1 800.00 12 995.40 14 795.40 217.58 250.77 —

Alg. 2 5 000.00 17 545.00 22 545.00 259.14 304.66 53.89

Alg. 3 4 055.40 7 574.60 11 630.00 178.92 193.83 –56.94

Outpatients not 
on ART

Alg. 1 1 800.00 15 754.20 17 554.20 211.50 243.81 —

Alg. 2 5 000.00 19 916.60 24 916.60 259.55 307.61 63.80

Alg. 3 4 534.20 9 873.60 14 407.80 184.72 200.11 –43.70

Outpatients on 
ART

Alg. 1 1 800.00 7 816.60 9 616.60 188.56 209.06 —

Alg. 2 5 000.00 16 649.60 21 649.60 254.70 296.57 87.51

Alg. 3 3 156.60 1 064.80 4 221.40 527.68 603.06 394.00

Inpatients

Alg. 1 1 800.00 21 707.40 23 507.40 239.87 286.68 —

Alg. 2 5 000.00 22 433.40 27 433.40 291.84 356.28 69.60

Alg. 3 5 567.40 19 723.00 25 290.40 263.44 308.42 21.74

Alg. 4 0.00 24 200.00 24 200.00 165.75 291.57 4.89

PTP: pre-test probability; TP: true positive; FP: false positive
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Annex 3. Checklist for TB infection 
prevention and control

This annex is based on a tool produced by Médecins Sans Frontières (MSF) and Partners in Health. (1)

Instructions: This tool helps to give an idea of the risk of transmission of Mycobacterium tuberculosis 
in health-care facility or congregate settings. The results should be completed by the infection 
prevention and control (IPC) focal person and interpreted by the IPC committee. For the Yes/No 
questions, a Yes answer indicates good tuberculosis IPC practices. Any pertinent information on No 
answers is noted in the Comments section below each table.

Overview of the facility (interview with the health facility manager)

Name, address and telephone number of the facility
Name of assessor
Name of facility manager
Date of current TB IPC assessment
Date of last TB IPC assessment

Type of facility (e.g. primary health care or prison)

Medical services offered (e.g. OPD consultation, VCT or antenatal care)
Size of the population served by this facility
Facility TB case notification rate per 100 000 per year
National TB case notification rate per 100 000 per year
Number of DR-TB patients in care
Number of people living with HIV in care
Average number of cases of TB reported per month in the facility
Is there a functional IPC committee in the facility or a committee at which TB IPC is discussed?
Is there a written facility-specific infection prevention and control plan (that includes TB IPC)? a

Is there a budget allocated for TB IPC activities?
Is there a person in charge or a focal person for TB?
Is the TB focal person a member of the facility IPC committee?
How often does the IPC committee meet? a

Did all the clinical staff receive documented TB IPC training or refresher training within the past 2 
years? b

a If possible, obtain a copy of the minutes of the last IPC meeting and TB IPC plan.
b Review and note number (%).

Comments________________________________________________________________________________________
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Administrative measures 

Risk identification and segregation

Yes No

Are high-risk areas (e.g. TB ward, ART centre or sputum collection corner) properly identified?
If yes, is there a SOP to be followed in high-risk areas (e.g. wear respirators)?
Are presumptive TB cases separated from other patients?
Are persons segregated based on bacteriological status (positive/negative)?
If treating DR-TB patients, is segregation by resistance pattern implemented?
Is ambulatory treatment for patients with DR-TB encouraged in the intensive phase?
Is access to high-risk areas limited or restricted for visitors?

Comments________________________________________________________________________________________

Waiting areas (observe behaviour for 1 hour, ideally in the main (or in the specific TB) waiting area 
during the busy early morning hours

Yes No

Are patients given health education on TB through talks or use of audiovisual aids while they wait?
Is there educational content on display regarding TB and cough hygiene?
Are visitors told to cover their nose and mouth when they cough or sneeze?
Are presumptive TB cases separated in any way from other patients?

Comments________________________________________________________________________________________

Management of persons with presumptive or confirmed TB (interview health-care workers)

Yes No

Is fast tracking or accompanied referral implemented to minimize waiting time in crowded 
spaces?
Are symptomatic individuals offered medical masks?
Are results of sputum smear microscopy available in less than 48 hours?
Is TB treatment started immediately after TB diagnosis? (Note the average duration between 
date of diagnosis and date of starting TB treatment)

Comments________________________________________________________________________________________

Sputum specimen collection and preparation (witness a sputum sample collection and 
preparation)

Yes No

Is sputum collection performed in a designated, well-ventilated area?
Is sputum collected in labelled, screw-top sterile plastic containers?
If sputum is induced, are the mask and tube replaced or decontaminated between patients?

Comments________________________________________________________________________________________
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Staff measures (interview facility manager)

Yes No

Are educational sessions on TB risk for health-care workers conducted annually?
Do staff members involved in patient care receive annual TB evaluation?
Do staff members involved in patient care receive annual chest X-ray?
Have staff members received TPT at least once?
Number of employees notified with TB disease in the past 12–24 months
Are staff aware of national occupational health and safety regulations when diagnosed with TB?

Comments________________________________________________________________________________________

Environmental measures (If possible, make rough estimates of ventilation using a vaneometer 
and smoke tube or incense stick)

Yes No

Is natural ventilation possible? 
If yes, are windows open during busy hours? 
Are health-care workers positioned “up-wind” from patients during consultation and 
counselling? 
Are waiting areas in outdoor or open areas? 
Is measurement of ACH possible? 
Are there at least 12 ACH in all waiting areas? 
Are there at least 12 ACH in consultation rooms and wards? 
Are there at least 20 ACH in the sputum collection area (or in open air)? 
Is a mechanical ventilation system used? a 
Are GUV fixtures used in areas frequented by patients with infectious TB? a

a If a mechanical system or GUV fixtures are used, explain their functioning and maintenance in detail on a separate sheet

Obtain a scale drawing of the floor plan of the whole facility including doors and windows (if this is 
not available, make a sketch). Shade the different areas according to the level of risk based on the 
observations on environmental measures:

• high risk of TB transmission – dark grey 
• limited risk of TB transmission – grey
• low risk of TB transmission – white

Include patients and staff flow, and environmental measures (e.g. ventilation fans and GUV fixtures).

Comments________________________________________________________________________________________
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Personal protective measures (walk unannounced around the facility and observe, then discuss 
with staff )

Yes No

Are medical masks for patients with presumptive TB available in sufficient quantities? 
Are respirators that meet FFP2 or N95 standards available for staff? 
Are respirators available in sufficient quantities for all health-care workers? 
Are respirators of more than one size, model or brand available?
Are respirators available in sufficient quantities for care providers of patients with 
bacteriologically confirmed TB?
Do health-care workers use respirators when assisting sputum collection or induction?
Do health-care workers wear respirators before entering the room of a person with presumed TB 
or a patient with bacteriologically confirmed TB?
Do health-care workers perform a seal check before wearing a respirator?
Does the facility have a fit-test programme for health-care workers using respirators? 
Do health-care workers who use respirators undergo fit-testing at least once?

Comments________________________________________________________________________________________

ACH: air changes per hour; ART: antiretroviral therapy; DR-TB: drug-resistant TB; GUV: germicidal ultraviolet light; HIV: human 
immunodeficiency virus; IPC: infection prevention and control; OPD: outpatient department; SOP: standard operating procedure; TB: 
tuberculosis; TPT: TB preventive treatment; VCT: voluntary counselling and testing

Conclusions (debrief health facility manager after completing assessment) 

According to the assessor and the facility manager, what are the current main issues and barriers in 
the implementation of TB IPC? 

___________________________________________________________________________________________________
___________________________________________________________________________________________________

According to the assessor and the facility manager, what are the priority actions for the implementation 
of TB IPC in this facility for the next 6–12 months? 

Reference for Annex 3
1 Varaine F, Rich ML. Appendix 16. Basic TB infection control risk assessment tool. In: Tuberculosis: Médecins 

Sans Frontières, Partners In Health; 2023:   https://medicalguidelines.msf.org/sites/default/files/TB-
Appendix%2B16.pdf.

https://medicalguidelines.msf.org/sites/default/files/TB-Appendix%2B16.pdf
https://medicalguidelines.msf.org/sites/default/files/TB-Appendix%2B16.pdf
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Annex 4. Package of care for advanced 
HIV disease

Table A4.1 summarizes the specific components of the package of interventions that should 
be offered to people presenting with advancsed HIV disease. For detailed guidance on the package of 
interventions for advanced HIV disease, including for children, see Guidelines for managing advanced 
HIV disease and rapid initiation of antiretroviral therapy (1) and WHO consolidated guidelines on 
tuberculosis: Module 5. management of tuberculosis in children and adolescents (2).

Table A4.1.  Components of the package of care for people with advanced HIV      
 disease 

Intervention CD4 cell count Adults Adoles-
cents 

Children  
<10 years 

Sc
re

en
in

g 
an

d 
di

ag
no

si
s

Screening tools for TB disease for 
adults and adolescents: W4SS, CXR, 
CRP, mWRDs, alone or in combination 
Screening tools for TB disease among 
children: symptom screening for 
children with HIV 

Any Yes Yes 
Yes 
(symptom 
screen only) 

mWRDs as the first test for pulmonary 
TB diagnosis among those who screen 
positive for TB and investigations for 
extrapulmonary TB as applicable; 
CXR may also be used to support 
investigations 

Any Yes Yes Yes 

LF-LAM to assist TB diagnosis among 
people with symptoms and signs of TB 

≤200 cells/mm3 
(inpatient) 
≤100 cells/mm3 
(outpatient) 
Or any CD4 count 
with symptoms or if 
seriously ill 

Yes Yes Yes 

Cryptococcal antigen screening 

Recommended for 
<100 cells/mm3 
and considered for 
<200 cells/mm3 

Yes Yes No 
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Intervention CD4 cell count Adults Adoles-
cents 

Children  
<10 years 

Pr
op

hy
la

xi
s 

an
d 

pr
e-

em
pt

iv
e 

tr
ea

tm
en

t

Co-trimoxazole prophylaxis 

<350 cells/mm3 or 
clinical stage 3 or 4 
Any CD4 count 
in settings with high 
prevalence of malaria 
or severe bacterial 
infections 

Yes Yes Yesa

TB preventive treatmentb Any Yes Yes Yes 

Fluconazole pre-emptive therapy for 
cryptococcal antigen–positive people 
without evidence of meningitis 

<100 cells/mm3 Yes Yes 

Not ap-
plicable 
(screening 
not ad-
vised) 

A
RT

 
in

it
ia

ti
on

Rapid ART initiationc Any Yes Yes Yes

Defer initiation if clinical symptoms 
suggest meningitis (TB or cryptococcal) Any Yes Yes Yes

A
da

pt
ed

 
ad

he
re

nc
e 

su
pp

or
t

Tailored counselling to ensure optimal 
adherence to the advanced HIV 
disease package, including home visits 
if feasible

<200 cells/mm3 Yes Yes Yes

ART: antiretroviral therapy; CRP: C-reactive protein; CXR: chest X-ray; LF-LAM: lateral flow lipoarabinomannan; mWRDs: molecular WHO-
recommended rapid diagnostic test; W4SS: WHO-recommended four symptom screen
a  Screening not advised in this age group 
b  TB preventive treatment should be provided in accordance with current WHO guidance.
c People receiving a positive WHO four symptom screen should initiate ART while being evaluated for TB if clinical signs and symptoms 

of meningitis are absent.

References for Annex 4
1. Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, July 2017. 

Geneva: World Health Organization; 2017 (https://apps.who.int/iris/handle/10665/255884, accessed 31 
August 2023).

2. WHO consolidated guidelines on tuberculosis. Module 5: management of tuberculosis in children and 
adolescents. Geneva: World Health Organization; 2022 (https://apps.who.int/iris/handle/10665/352522, 
accessed 31 August 2023).

https://apps.who.int/iris/handle/10665/255884
https://apps.who.int/iris/handle/10665/352522
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BMI body mass index
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DM diabetes mellitus
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FPG  fasting plasma glucose

GRADE Grading of Recommendations Assessment, Development and Evaluation

GTB Global Tuberculosis Programme

HbA1c glycated haemoglobin

HEARTS-D  H: Health-lifestyle counselling; E: Evidence-based protocols; A: Access to essential 
medicine and technology; R: Risk-based CVD management; T: Team-based care;  
S: System for monitoring; D: diagnosis and management of type 2 diabetes 

IPC infection prevention and control

MDR-TB multidrug-resistant tuberculosis

MDR/RR-TB multidrug- or rifampicin-resistant tuberculosis

mWRD molecular WHO-recommended rapid diagnostic test 

NCD noncommunicable disease

NTP national TB programme

RPG random plasma glucose

SOP standard operating procedure

STEPS STEPwise approach to Noncommunicable disease risk factor surveillance

TB tuberculosis

TPT tuberculosis preventive treatment

UHC universal health coverage

WHO World Health Organization
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Definitions

Adolescent: a person aged 10–19 years (1)

Adult: a person over 20 years of age (1)

Bacteriologically confirmed TB: a person from whom a biological specimen is positive by a WHO-
recommended rapid diagnostic test, culture or smear microscopy (2)

Child: a person under 10 years of age (1)

Computer-aided detection (CAD): use of specialized software to interpret abnormalities on chest 
radiographs that are suggestive of TB. The results are expressed as abnormality scores. CAD may be 
used for screening or triage (3).

Drug-resistant TB (DR-TB): Caused by a strain of Mycobacterium tuberculosis complex that is 
resistant to any TB medicines tested (2)

Drug susceptibility testing: In-vitro testing of a strain of M. tuberculosis complex with either 
molecular, genotypic techniques to detect resistance-conferring mutations or phenotypic methods 
to determine susceptibility to a medicine (2)

Household contact: a person who shared the same enclosed living space as the index case for one 
or more nights or for frequent or extended daytime periods during the 3 months before the start of 
current treatment (4)

Integrated services: Health services that are managed and delivered so that people receive a 
continuum of health promotion, disease prevention, diagnosis, treatment, disease management, 
rehabilitation and palliative care services, coordinated across the different levels and sites of care 
within and beyond the health sector, and according to their needs throughout the life course (5)

Multidrug-resistant TB (MDR-TB): TB caused by a strain of M. tuberculosis complex that is resistant 
to both rifampicin and isoniazid (2) 

People-centred services: an approach to care that consciously adopts individuals’, carers’, families’ 
and communities’ perspectives as participants in, and beneficiaries of, trusted health systems that are 
organized around the comprehensive needs of people rather than individual diseases, and respects 
social preferences (5)
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Presumptive TB: refers to an individual who presents with symptoms or signs suggestive of TB 
disease (previously known as a TB suspect) (2) 

Primary care: a key process in the health system that supports first-contact, accessible, continued, 
comprehensive and coordinated patient-focused care at the first point of contact (6)

Primary health care: a whole-of-society approach to health that aims to maximize the level and 
distribution of health and well-being through three components: (i) primary care and essential public 
health functions as the core of integrated health services; (ii) multisectoral policy and action; and 
(iii) empowered people and communities (6)

Screening: for the purposes of this guidance, screening is the process of identifying those individuals 
who are at sufficiently high risk of a specific disorder (e.g. TB or diabetes) to warrant further 
investigation or direct action (7). 

Systematic screening for TB disease is the systematic identification of people at risk for TB disease in 
a predetermined target group (e.g. people living with diabetes) by assessing symptoms and using 
tests, examinations or other procedures that can be applied rapidly. For those who screen positive, 
the diagnosis needs to be established by one or several diagnostic tests and additional clinical 
assessments. This term has sometimes been used interchangeably with “active tuberculosis case-
finding”. It should be distinguished from testing for TB infection (with a TB skin test or interferon 
gamma release assay) (3)

Tuberculosis disease: the disease caused by the M. tuberculosis complex, sometimes referred to as 
TB or “active TB”. 

Tuberculosis (TB) infection: a state of persistent immune response to stimulation by M. tuberculosis 
antigens with no evidence of the clinically manifestations of TB disease. This is also at times referred 
to as “latent TB infection”. There is no gold standard test for direct identification of M. tuberculosis 
infection in humans. Most infected people have no signs or symptoms of TB but are at risk for 
progression to active TB disease (2).

Tuberculosis (TB) preventive treatment (TPT): treatment offered to individuals who are considered 
to be harbouring TB infection and to be at risk of developing TB disease in order to reduce that risk. 
Also referred to as treatment of latent TB infection or TB infection or TB preventive therapy (8)

Universal health coverage: means that all people have access, without discrimination, to nationally 
determined sets of the needed promotive, preventive, curative, rehabilitative and palliative essential 
health services and essential, safe, affordable, effective and quality medicines and vaccines, 
diagnostics and health technologies, including assistive technologies, while ensuring that the use of 
these services does not expose the users to financial hardship, with an special emphasis on the poor, 
vulnerable and marginalized segments of the population (9) 
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1. Background and rationale

1.1 Background and burden of TB and diabetes
Tuberculosis (TB) remains a major cause of ill-health and disability in many low- and middle-income 
countries and is a leading cause of death due to an infectious agent globally (1). The risk of TB 
is elevated in people with diabetes mellitus (DM). In studies in which the type of diabetes was 
not specified, people with diabetes were found to have a 1.9 (95% confidence interval, 1.5 ; 2.4) 
times higher risk of developing TB than those without diabetes (2). One study found a 4.2 (95% 
confidence interval, 2.4–7.4) times increased risk in people with type 1 diabetes (3). Irrespective 
of the type of diabetes, both longer duration of diabetes and more severe hyperglycaemia have 
also been linked to a greater risk of TB disease (4,5). Having diabetes is further associated with a 
higher risk of multidrug-resistant TB (MDR-TB) (6,7). The prevalence of diabetes is estimated to 
increase globally by 50% between 2019 and 2045, with a median increase of 99% (interquartile 
range: 69–151%) in countries with a high burden of TB (8,9). In 2023, an estimated 380 000 (95% 
uncertainty interval: 280 000 ; 500 000) new episodes of TB were attributable to diabetes (1). One 
systematic review reported that, in 2019, 15.3% of people with TB were estimated to have diabetes 
globally, as compared with 9.3% among the general adult population (aged 20–79 years) (8,10). 
This equates to about 1.65 million people with TB who required coordinated care and follow-up to 
optimize management of both conditions in 2023 (1,10). Concomitant diabetes can complicate the 
management of TB and may adversely affect adherence to TB treatment (11–14). People with TB and 
diabetes are also at increased risk of dying during TB treatment and of TB relapse after treatment 
completion, as compared with people without diabetes (15). 

In response to the increased diabetes burden, the World Health Organization (WHO) launched 
the Global Diabetes Compact in 2021 (16), with the vision of reducing the risk of diabetes and 
ensuring that all people who are diagnosed with diabetes have access to equitable, comprehensive, 
affordable, high-quality treatment and care. The WHO End TB Strategy, endorsed by the World 
Health Assembly in May 2014, provides strategic direction for achievement of the TB targets within 
the United Nations Sustainable Development Goals. Integrated patient-centred prevention and care 
and social protection for people with TB and diabetes are key components of the End TB Strategy. 
The strategy outlines a range of medical and socioeconomic interventions to address TB morbidity 
and mortality and the social determinants of TB (17). The End TB Strategy has a clear focus on the 
association between TB and comorbidities – including diabetes – under pillar 1 of the Strategy, 
namely integrated patient-centred care and prevention. The importance of protecting human rights 
when delivering integrated people-centred services was reiterated in the political declarations of the 
respective United Nations high-level meetings on the fight against TB and on noncommunicable 
diseases (NCDs) (18–20). The political declaration of the 2023 UN high-level meeting on the fight 
against TB recognizes that TB disproportionately affects people living with diabetes, and Member 
States commit themselves in the declaration to “integrate within primary health care, including 
community based services, systematic screening, prevention, treatment and care of TB and for 
related health conditions”, such as diabetes (20). 
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To help countries address TB and diabetes, WHO, in collaboration with the International Union 
Against Tuberculosis and Lung Disease, published the Collaborative framework for care and control of 
tuberculosis and diabetes in 2011 (21). The recommended collaborative activities for the prevention 
and care of diabetes and TB, also known as collaborative TB/DM activities, include establishment of 
mechanisms for collaboration, for detection and management of TB in people living with diabetes 
and for the detection and management of diabetes in people with TB. Systematic uptake of these 
recommendations by countries has, however, been limited (9,22,23). 

This section of the operational handbook, hereinafter referred to as the “TB/DM section”, 
supports implementation of the recommendations on interventions developed in line with 
Grading of Recommendations Assessment, Development and Evaluation (GRADE). The included 
recommendations comprise those that are still valid in the Collaborative framework for care and 
control of tuberculosis and diabetes as well as related recommendations outlined in guidelines on the 
WHO TB Knowledge Sharing Platform (https://tbksp.org/) and in the latest WHO guidelines on the 
diagnosis and management of diabetes, such as HEARTS-D1 (24–34). The TB/DM section also draws 
on the Framework of collaborative action on tuberculosis and comorbidities, in particular in relation to 
establishment and strengthening of collaboration among health programmes and sectors for people-
centred services for TB and diabetes (35). In addition, it outlines some outstanding research priorities 
for collaborative TB/DM activities. The original recommendations from the Collaborative framework 
for care and control of tuberculosis and diabetes that were not developed in line with GRADE are 
included as part of general implementation guidance in the TB/DM Operational Handbook (21).

1.2 Development of the document
Development of the TB/DM section was coordinated by the WHO GTB in collaboration with the WHO 
Department of Noncommunicable Diseases, Rehabilitation and Disability. Systematic reviews were 
commissioned on considerations for implementation of existing WHO recommendations. In October 
2023, WHO convened a stakeholder consultation with a wide range of experts and representation 
from all WHO regions to provide input to the guidance. This consultation included participants 
with expertise in programmatic implementation and clinical practice and also representatives of civil 
society and of people with lived experience of TB and diabetes.

Participants of the stakeholder consultation completed a WHO form for declaration of interests. All 
declarations were evaluated by the WHO Steering Group for any financial or other conflict of interest 
that might warrant exclusion from participation or from certain discussions of the consultation. The 
completed forms were summarized and presented at the stakeholder consultation. The evidence 
reviewers and external peer reviewers also completed a WHO declaration of interests’ form. A number 
of stakeholders had conducted studies and reviews or work relating to the topic, however this was 
not considered a conflict of interest for the consultation. Expertise on the topic was considered 
an important criterion for selection, and the diversity and representation in the Group was large 
enough to balance any individual member’s intellectual interest. None of the declared interests were 
considered significant in relation to the specific objectives of the meeting. A summary of declarations 
provided can be found in Annex 1.

1 HEARTS-D is an acronym based on the modules of the technical package, H: Health–lifestyle counselling; E: Evidence-based protocols; 
A: Access to essential medicine and technology; R: Risk-based cardiovascular disease management; T: Team-based care; S: System for 
monitoring; D: diagnosis and management of type 2 diabetes.

https://tbksp.org/
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1.3 Summary of recommendations
Box 1 summarizes the current WHO recommendations regarding interventions to address TB and 
diabetes. Other recommendations for TB screening, diagnosis, treatment and care, regardless of 
diabetes status, may also be applicable and have been published in respective modules of the WHO 
consolidated guidelines on TB, available on the WHO TB Knowledge Sharing Platform (https://tbksp.
org/en) (24–32).

WHO recommendations to reduce the burden of TB among people living 
with diabetes 

1. In settings where the TB prevalence in the general population is 100/100 000 population 
or higher, systematic screening for TB disease may be conducted among people with 
a risk factor for TBa who are either seeking health care or who are already in care. 
(Conditional recommendation, very low certainty of evidence)b (26) 

2. Treatment and management of TB in people with diabetes should be provided in 
accordance with existing TB treatment guidelines and international standards. The 
same TB treatment regimen should be prescribed to people with diabetes as for people 
without diabetes. (Strong recommendation, low quality of evidence) (21)

WHO recommendation to reduce the burden of diabetes among people 
with TB

3. People with TB should be screened for diabetes at the start of their treatment, where 
resources for diagnosis are available. The type of screening and diagnostic tests should 
be adapted to the context of local health systems and the availability of resources, 
while awaiting additional evidence on the best screening and diagnostic approach or 
approaches. (Strong recommendation, low quality of evidence) (21)

a Diabetes is one of the risk factors to be considered when prioritizing TB screening of people attending a health-care service or facility 
(26). 

b  In the Collaborative framework for care and control of tuberculosis and diabetes, the recommendation “Screening for TB disease on 
broader indications (for example in all people diagnosed with diabetes, regardless of symptoms) should be explored as part of the 
research agenda for improved TB diagnosis among people with diabetes” has been included in Annex 2 on research gaps.

Box 1. WHO recommendations to address TB and diabetes

https://tbksp.org/en
https://tbksp.org/en
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2. Establish and strengthen 
collaboration across health 
programmes and across sectors for 
delivering people-centred services for 
TB and diabetes.

To support countries in introducing and scaling up collaborative action on TB and comorbidities, 
including diabetes, WHO has developed the Framework for collaborative action on TB and 
comorbidities (referred to hereinafter as “the Framework”) (35). The Framework covers five areas that 
are central to delivering people-centred care for TB and comorbidities: (A) Strengthen governance 
and accountability for collaborative action; (B) Conduct an analysis of access to quality services for 
TB and comorbidities; (C) Coordinate planning and resource mobilization for collaborative action; 
(D) Implement and scale up people-centred services for TB and comorbidities; and (E) Strengthen 
monitoring, evaluation and research (Table 1).
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Table 1.  Summary of the framework for collaborative action on TB and 
comorbidities 

Source: WHO (35)

Summary of the Framework for collaborative 
action on TB and comorbidities 

Strengthen governance and accountability for collaborative action
A.1 Strengthen political commitment, coordination and accountability for collaborative action on 
TB and comorbidities
A.2 Support financing and legislation that promote people-centred care 
A.3 Ensure meaningful engagement of civil society and affected communities at all stages of planning, 
implementation, monitoring and evaluation

Conduct an analysis of access to quality services for TB and comorbidities
B.1 Assess the joint burden of TB and comorbidities
B.2 Determine access to services and the financial burden for people with TB and comorbidities 
B.3 Map health service delivery for TB and comorbidities
B.4 Identify gaps in services and conduct root cause analysis

Coordinate planning and resource mobilization for collaborative action
C.1 Identify priority comorbidities and interventions
C.2 Define and reorient models of care for TB and comorbidities towards people-centred services, 
primary health care and universal health coverage 
C.3 Conduct collaborative planning and budgeting to scale up people-centred services for TB and 
comorbidities
C.4 Align advocacy and communication across health programmes

Implement and scale up people-centred services for TB and comorbidities
D.1 Jointly develop policies, guidelines and procedures for collaborative action on TB and comorbidities
D.2 Mobilize a qualified multidisciplinary workforce, including among private providers and non-
health sectors for collaborative action 
D.3 Ensure access to essential medicines, vaccines, diagnostics and health technologies for TB and 
comorbidities
D.4 Engage civil society and communities affected by TB and comorbidities in refining and delivering 
people-centred services
D.5 Optimize access to social protection to prevent financial hardship due to TB and comorbidities
D.6 Facilitate uptake of digital technologies to deliver health and social protection services across 
programmes
D.7 Introduce phased scale-up of people-centred services for TB and comorbidities 

Strengthen monitoring, evaluation and research 
E.1 Adopt indicators and set targets for collaborative action on TB and comorbidities
E.2 Strengthen surveillance for comorbidities among people with TB, and surveillance for TB among 
people with comorbidities and health-related risk factors in accordance with WHO recommendations
E.3 Introduce and scale up monitoring and evaluation of collaborative action on TB and comorbidities 
at all levels
E.4 Conduct joint reviews of quality and coverage of services to inform programming
E.5 Conduct operational and implementation research to inform policy, programming and service 
delivery

A

C

B

D

E



6 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, third edition

The aim of the Framework is to improve access to people-centred services for TB and comorbidities 
and health-related risk factors, including for people living with diabetes. The key objective of the 
Framework is to establish and strengthen collaboration among health programmes and across sectors 
for delivering people-centred services for TB and comorbidities, including diabetes. The Framework 
provides a structure and suggested mechanisms for establishing and strengthening collaboration 
among disease programmes and relevant sectors outside the health system, to ensure the delivery 
of evidence-based, people-centred care for people with, or at risk of, TB and comorbidities. 

The Framework has been adapted in this chapter and builds upon the activities to establish mechanisms 
for collaboration, outlined in the Collaborative framework for care and control of tuberculosis and 
diabetes (21), to include specific considerations for assuring human rights-based, people-centred 
services to address TB and diabetes. Depending on the context, people with diabetes and TB may 
also experience other comorbidities such as HIV, pulmonary disorders other than TB, undernutrition, 
viral hepatitis, mental health disorders, smoking and substance use disorders. 

TB programmes and noncommunicable disease (NCD) programmes or departments responsible for 
addressing NCDs (hereafter referred to in this document as “NCD programmes”) are encouraged 
to work together and to collaborate with other programmes to jointly address TB and diabetes, as 
well as other comorbidities and risk factors, through a people-centred approach to high-quality, 
integrated care. 
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2.1 Strengthen governance and accountability for 
collaborative TB/DM activities.

2.1.1 Strengthen political commitment, coordination and accountability for 
collaborative action on TB and diabetes. 

2.1.2  Support financing and legislation that protect human rights and promote people-
centred care. 

2.1.3 Ensure meaningful engagement of civil society and affected communities at all 
stages of planning, implementation, monitoring and evaluation.

2.1.1  Strengthen political commitment, coordination and accountability for 
collaborative action on TB and diabetes.

TB programmes and NCD programmes, their counterparts in other line ministries, the private 
sector, communities and TB and diabetes civil society organizations should work together to provide 
access to integrated services, for the prevention, diagnosis, treatment and care of TB and diabetes. 
Coordination should be established at regional, district and local levels and be sensitive to country-
specific factors in order to ensure strong, effective collaboration between TB programmes and NCD 
programmes and to offer a platform for synergy among stakeholders within and beyond the health 
sector. 

Few countries have established formal coordination between programmes for the prevention and 
care of diabetes and TB, although integration of clinical care for the two conditions may be in 
place at service delivery level. Evidence from the TB/HIV response shows that coordinating bodies 
are feasible and can help foster political commitment and ownership of collaborative activities at 
country level (36,37). Establishment of a coordinating body to address TB and comorbidities more 
broadly, including diabetes, can strengthen collaboration among existing programmes. Coordination 
may be achieved with existing resources, depending on the local situation, and may be a part of 
coordination mechanisms for TB and other relevant comorbidities, such as HIV. If such a coordinating 
body already exists, coordination of activities for the two diseases could be incorporated into its 
terms of reference. In countries where a national multisectoral mechanism for TB has already been 
established (e.g. as part of the Multisectoral accountability framework for TB (38)), the coordinating 
platform should have clear linkages with this mechanism to optimize synergies, particularly in cross-
cutting areas such as financing and social protection. 

Stakeholder mapping is useful for identifying individuals or parties who are affected by, can influence 
or may have an interest in the programme activities. It should be conducted at all stages of strategic 
planning and implementation (39). Stakeholders to be considered as members of the coordination 
body beyond the programmes responsible for TB and NCDs may include those in the ministry of 
health responsible for primary health care, mental health, smoking and substance use disorders and 
social support services. Full participation in the coordinating body of people at risk of or with lived 
experience of TB and diabetes will provide insights into the pathway of care and understanding of 
barriers in health systems and solutions. 
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A national coordinating body for collaborative TB/DM activities should have clear, consensus-based 
terms of reference, including the roles and responsibilities of the national TB and NCD programmes 
and of other health programmes and relevant sectors in implementing, scaling up, monitoring and 
evaluating collaborative TB/DM activities at all levels. Important areas of responsibility are: 

• coordinating collaborative TB/DM activities throughout the programme management cycle, from 
assessment, planning and resource mobilization to scaling up, monitoring and evaluation; 

• liaison with and reporting to the multisectoral coordination mechanism for TB and equivalent 
coordinating platform for NCDs and any coordinating mechanism(s) that may exist on human 
rights, social protection and gender, among others; 

• supporting the development of legal and policy documents, guidelines and protocols for co-
management of TB and diabetes; 

• facilitating the involvement of representatives of communities and people affected by TB and 
diabetes, civil society and nongovernmental organizations in planning, implementing, monitoring, 
evaluating and conducting research on collaborative TB/DM activities; and 

• ensuring alignment of advocacy and communication on TB and diabetes and other comorbidities.

2.1.2  Support financing and legislation to promote people-centred care.

Programmes should work together to support and advocate for financing and legislation for the 
delivery of integrated TB and diabetes care. This might include:

• scaling up financing models that incentivize the provision of comprehensive services as part of 
national health financing strategies; 

• advocating for changes in legislation and financing to allow task-shifting and the engagement of 
peer supporters to deliver human rights-based people-centred care; and

• building capacity in civil society organizations to monitor and strengthen implementation of laws 
to address stigmatization and discrimination and other forms of social exclusion. 

As legislation and financing are often outside the purview of TB and NCD programmes, it is essential 
to develop strong partnerships with stakeholders from outside the health system, including funding 
agencies, to advocate for and assist in addressing these areas. Further guidance and examples 
of legislation and financing for integrated care can be found in the WHO implementation guide 
Integrating the prevention and control of noncommunicable diseases in HIV/AIDS, tuberculosis, and 
sexual and reproductive health programmes (40). 

2.1.3  Ensure meaningful engagement of civil society and affected communities at 
all stages of planning, implementation, monitoring and evaluation. 

The involvement of civil society and affected communities is imperative in planning and developing 
new or improved services for people with TB and diabetes. Their involvement will also strengthen 
advocacy, ongoing evaluation and implementation of programmes and services. Engagement and 
support for civil society and affected communities are therefore critical. 
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In practice, such engagement requires financing for sustainable engagement, a supportive legal 
and policy environment for civil society to be involved in the response, and a national network (or 
coordinating platform, or equivalent) of affected communities and civil society engaged in ending 
TB or addressing diabetes (41). Members of the network may include people at risk of, or affected by, 
TB and diabetes, as well as community leaders (e.g. opinion and religious leaders), community-led 
and community-based organizations. While their scope of engagement may vary from advocacy 
and treatment literacy to community mobilization and demand creation for people-centred services, 
they should also be systematically engaged in planning, decision-making, monitoring and evaluation. 
In settings where there is limited civil society engagement on issues related to TB or diabetes, 
engagement and active participation of civil society and communities should be encouraged by 
strengthening or establishing mechanisms for engagement (e.g. a network or a coordinating body). 
Programmes and stakeholders should work together to empower affected people, communities and 
civil society to ensure that they are a continuum of the health system and can be actively, formally, 
regularly engaged in shaping the agenda on TB and diabetes. This includes governance, decision-
making, planning, monitoring and evaluation, as well as advocacy for scaling up non-discriminatory, 
high-quality care for TB and diabetes and other comorbidities and for resources from domestic and 
external sources.
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2.2 Conduct an analysis of access to quality services 
for TB and diabetes.

2.2.1  Assess the joint burden of TB and diabetes.

2.2.2  Determine access to services and the financial burden for people with TB and 
diabetes. 

2.2.3  Map health service delivery for TB and diabetes.

2.2.4  Identify gaps in services, and conduct root cause analysis.

2.2.1  Assess the joint burden of TB and diabetes.

Current WHO guidance recommends surveillance of diabetes in people with TB in all settings and 
surveillance of TB among people living with diabetes in countries with a medium-to-high TB burden 
(21,42). Periodic surveys may be considered to identify TB disease among people with diabetes in 
countries with a lower burden of TB as part of TB elimination activities.

The two key methods for TB surveillance among people living with diabetes and for diabetes 
surveillance in people with TB are periodic (special) cross-sectional surveys among representative 
groups of people living with diabetes or with TB and data from routine TB or diabetes screening 
among people living with diabetes and TB, respectively. 

Screening should be done according to national guidelines, although special surveys or operational 
research may involve use of other tools or technologies. Guidance on TB screening among people 
with diabetes is covered in chapter 3, while chapter 4 provides the guidance on diabetes screening 
among people with TB. 

To assess the prevalence of diabetes and of risk factors for diabetes such as smoking, countries 
can conduct a national STEPwise approach to NCD risk factor surveillance (STEPS) surveys (43). 
Questions from STEPS surveys can also be included in TB prevalence surveys to assess the joint 
burden of TB and diabetes. 

If national joint surveillance of TB and diabetes is not yet in place, WHO estimates of the number 
of TB episodes attributable to diabetes may be used, which are available in country profiles in the 
WHO Global Tuberculosis Report (1, https://worldhealthorg.shinyapps.io/tb_profiles/). A review of 
published studies in similar settings could also be used to estimate the burden of diabetes among 
people with TB. 

Further guidance on the inclusion of diabetes and other comorbidities in TB surveillance and in 
prevalence surveys can be found in Consolidated guidance on tuberculosis data generation and use. 
Module 1: tuberculosis surveillance (42) and Module 3: national tuberculosis prevalence surveys (44).

https://worldhealthorg.shinyapps.io/tb_profiles/
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2.2.2  Determine access to services and the financial burden for people with TB and 
diabetes.

To deliver human rights-based, people-centred services, it is crucial to understand the factors that 
affect access to services, including barriers experienced by subpopulations such as vulnerable 
populations and those at greatest risk or people residing in certain geographical locations. The 
following approaches may be considered: 

• patient pathway analyses or other operational research to determine access to services for TB 
and diabetes;

• consultation with affected communities on the accessibility and user-friendliness of services;
• national TB patient cost surveys (45), national demographic and health surveys and health 

expenditure and utilization surveys; and
• assessment of the existence of and access to social protection schemes that cover some or all of 

the needs of people affected by TB and diabetes (46). 

2.2.3  Map health service delivery for TB and diabetes. 

Health services may be mapped to identify opportunities for increasing access to coordinated or 
integrated care for TB and diabetes delivered at the same time and place wherever feasible to reduce 
out-of-pocket expenses for individuals in need. Mapping should include the following elements:

• placement, performance, quality and safety of collaborative services for TB and diabetes at 
primary, secondary and tertiary care facilities, as well as in the private sector and in facilities 
supported by nongovernmental stakeholders; 

• the availability, deployment, qualification, supervision, mentoring and training of the health 
workforce, including affiliated cadres such as community health workers, peer support workers 
and social workers; 

• access to equipment, consumables and tools for TB and diabetes. If point-of-care diagnostics 
for TB or diabetes are not available, connection to the required laboratory or health facility 
and sample transportation networks should be considered, taking into account factors such as 
frequency of sample collection and speed of turnaround of results; and

• feasibility and acceptability of collaborative services for TB and diabetes for health-care workers 
and affected communities. 

Data on the current capacity, performance and distribution of health and social protection services 
for people with TB and diabetes and other comorbidities may be collected from sources including 
TB programme reviews, health system reviews or readiness assessment mapping, such as the 
Harmonized Health Facility Assessment or the Interagency Social Protection Assessment Core 
Diagnostic Instrument for mapping and rapid assessment of existing social protection programmes 
(47–49). An audit or rapid situation analysis may also be conducted through document review, key 
informant interviews and focus group discussions to assess the feasibility, quality, performance and 
accessibility of services (50,51). 

2.2.4 Identify gaps in services and conduct root cause analysis.

Data collected on epidemiology, access to services from the end-user perspective, the health system 
and service delivery, as described above, should be analysed to identify gaps and opportunities to 
improve access to services for TB and diabetes. Root cause analysis can help to understand the reasons 
for gaps in services and barriers to access and can identify enabling factors for observed successes 
and achievements (52). Further guidance on identifying gaps in services and conducting root cause 
analyses can be found in WHO’s Guidance for national strategic planning for tuberculosis (39).
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2.3 Coordinate planning and resource mobilization 
for collaborative action. 

2.3.1  Identify priority comorbidities and interventions.

2.3.2  Define and reorient models of care for TB and diabetes and other comorbidities 
towards people-centred services, primary health care and universal health 
coverage.

2.3.3  Conduct collaborative planning and budgeting to scale up people-centred 
services for TB and diabetes.

2.3.4  Align advocacy and communication across health programmes.

2.3.1  Identify priority comorbidities and interventions. 

During programme planning, priority interventions should be identified to scale up and strengthen 
collaboration on TB and diabetes. Gap and root cause analyses should be used, which may also cover 
other comorbidities and common risk factors for TB and diabetes, such as smoking, alcohol use and 
cardiovascular disease. Criteria for prioritization and placement of services and interventions should 
be established in consultation with the coordination platform or related technical working group(s). 
These criteria may include the burden of morbidity and mortality, cost implications, ethics, equity and 
human rights considerations and acceptability. Some of the tools that can be used for prioritization 
and optimization of interventions include the People-centred framework for TB programme planning 
and prioritization (52) and modelling such as impact modelling or modelling for cost-effectiveness). 
Further details are outlined in WHO’s Guidance for national strategic planning for tuberculosis (39).

Collaborative activities for TB and diabetes can be introduced in an incremental manner, based on 
lessons learnt during scaling up. When implementation of collaborative TB/DM activities is at an early 
stage, programmes may, for example, decide initially to prioritize diabetes screening and counselling 
among people attending TB care in urban centres where diabetes services are more easily available. 
Diabetes screening and counselling can then be rolled out in step with decentralization of the NCD 
services to primary care. In settings with a high burden of TB, TB screening among people attending 
diabetes care may also be an immediate priority. 

2.3.2  Define and reorient models of care for TB and diabetes and other 
comorbidities towards people-centred services, primary health care and 
universal health coverage. 

Evidence from observational studies suggests that integrated care for TB and diabetes is feasible 
and that it can increase screening coverage and improve outcomes for TB (increase cure rates and 
reduce loss to follow-up), as well as improve the management of diabetes (53–56). Programmes 
should aspire to decentralize and integrate services for TB and diabetes within primary care to 
community level, so that people with TB and diabetes can access care on an ambulatory basis 
(35). In many settings, primary care is an untapped opportunity for decentralization and delivery 
of integrated services for TB and diabetes. People with TB and comorbidities incur extra costs and 
time visiting various health facilities and tend to prefer receiving care from fewer providers (57). 
Models of care should be jointly developed by the TB and NCD programmes, depending on local 
epidemiology, resources, infrastructure and severity of disease, among others (see Box 2 and Fig. 1). 
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To mitigate concern about the risk of nosocomial spread of TB posed by integrated service delivery, 
appropriate airborne infection prevention and control (IPC) measures (see Chapter 3) should be 
institutionalized in all health facilities, particularly in high TB burden settings. Integrated care may 
also contribute to reducing transmission of TB through early detection and treatment of infectious 
TB. 

Models of service delivery for TB and comorbidities, including for diabetes, range from those that 
are most integrated, where services along the cascade of care for TB and diabetes are provided in 
a “one-stop-shop” by one health-care worker, to the least integrated, where stand-alone disease-
specific providers refer patients to the relevant specialist services (56,58). The extent of integration 
of TB and diabetes services at different levels of the health system depends mainly on the degree 
of decentralization of the respective services to peripheral level, the capacity of service providers to 
co-manage TB and diabetes and access to point-of-care diagnostics and essential medicines (59). 
In some situations, for example in the case of worsening glycaemic control or of complications, 
referral to a higher level of care will be necessary. Referral criteria as outlined in the WHO guidance, 
Diagnosis and management of type 2 diabetes (HEARTS-D), can be found in Annex 3. 

In some settings, TB services may be decentralized to primary care level in the community, while 
the required services for diabetes may be available only at district level. In this situation, where 
there is no capacity to co-manage TB and diabetes, the separate health-care providers should 
refer affected individuals and coordinate care according to established pathways. All models of care 
can be strengthened by engagement of community health-care workers, outreach teams and peer 
supporters. The models of care described here are categorized according to where a person first 
seeks care and according to the extent of integration (Fig. 1). National programmes should define 
the mix of models that best enables the provision of quality-assured, comprehensive services as 
close as possible to the end user and according to the country context. 
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“One-stop shop“ 

Within models of fully integrated care, the required services are provided in a one-stop 
shop by the same health-care worker, who might be a TB worker or a general practitioner 
at primary care level who can diagnose and co-manage diabetes in people with TB. This 
integrated model can also be made available in community outreach initiatives that are 
adapted to the needs of service users and are close to where they live. Integrated models of 
care can rationalize the use of health services and resources; facilitate holistic management 
(60,61); reduce transport costs, income loss and other costs associated with attending 
appointments; simplify recording and reporting; and be more time-efficient. Changing to 
a fully integrated model of care may require alignment of financing, human resources and 
multidisciplinary training, as well as investments in logistics and infrastructure. 

When establishing integrated services, it should be noted that one-stop shop services 
still require strong referral pathways, including two-way referrals. For example, referrals 
may be necessary for confirmation of a TB diagnosis, for specialized care of complications 
of diabetes or for ongoing management of diabetes and any TB-related disability upon 
completion of TB treatment. Further, the preferences and health-care-seeking behaviour of 
service users should be considered. 

Co-located services 

Co-location refers to separate service providers located in the same or adjacent premises 
on the same health campus, typically at district, provincial or capital level, depending on the 
context. In this model, diabetes screening might be conducted in TB services or TB screening 
conducted in diabetes services. Individuals are then cross-referred to the respective services 
for diagnostic confirmation and treatment, as necessary. This model does not necessarily 
require a change in infrastructure, but the health-care workers require training in screening, 
recording, reporting and referral pathways. 

Co-located models of care may reduce the need for an affected individual to travel to 
another facility and may result in greater integration between services than separate, 
standalone services. While services are provided on the same premises, close collaboration 
is still essential among the different service providers to coordinate care and minimize 
waiting time between appointments, reduce the number of times a person has to attend to 
receive care for TB and diabetes and enable integrated health records (56,58). This model 
of care facilitates linkage to care and promotes closer collaboration between providers; 
however, it may be more time-consuming and costly to end users and their families than 
the fully integrated model. 

Separate service delivery 

Separate service providers are located in different premises. In the most typical model, 
providers screen for TB or diabetes and then refer individuals for diagnosis and treatment 
to a separate facility. Such models of care can be relatively simple to introduce at low cost 
to health services, using available human resources and health facilities (56). The health-
care workforce requires equipping and training in screening, such as brief questionnaires 
or point-of-care tests, recording and reporting and referral pathways. This model, however, 
requires service users to attend multiple separate appointments in different locations to 
receive a diagnosis and access treatment and may be associated with loss to follow-up and 
high out-of-pocket payments (56,58). 

Box 2.  Models of service delivery for TB and diabetes 
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Fig. 1. Models of integrated care for people with TB and diabetes 

Source: WHO (35)
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2.3.3  Conduct collaborative planning and budgeting to scale up people-centred 
services for TB and diabetes.

Collaborative planning and budgeting are required to support the introduction and scaling-up of 
collaborative TB/DM activities at different levels of the health-care system. This should be based on an 
analysis of the joint burden of TB and diabetes and the access to the necessary health-care services. 
Joint planning and budgeting for integrated services may contribute to efficiency of resource use 
and to improved health outcomes. To ensure sustainability, planning should be harmonized with 
the country’s national health strategic plans, health system-strengthening agenda and overall work 
towards achieving universal health coverage (UHC) and social protection. The joint plan should be 
reflected within the strategic plans for NCDs, including for diabetes, and for TB.

Key elements to be considered in planning: 

• sufficient time and resources for coordination and engagement of stakeholders, including affected 
communities and civil society;

• development and updating of guidelines and related standard operating procedures (SOPs); 
• equitable, sustainable access to essential tools, medicines and products for screening, diagnosis 

and management of diabetes, such as weighing scales, blood glucose strips, glucose meters and 
medicines;

• pre-service and in-service training and measures to ensure an adequately trained, motivated, 
well-performing health workforce, including social workers and community health workers; 

• joint advocacy and communication for the needs of affected individuals and communities for 
clinical care and prevention of both diseases; 

• setting up and maintenance of well-functioning, interoperable health information systems and 
extension of telemedicine, mHealth and other innovations to bridge service delivery gaps; and

• research, especially operational research, on country-specific issues to develop evidence for 
efficient, effective implementation of collaborative activities.

2.3.4  Align advocacy and communication across health programmes.

Advocacy to influence policy and sustain political commitment, programme implementation and 
resource mobilization is necessary to accelerate the implementation of collaborative activities for 
TB and diabetes. In collaboration with other relevant health programmes and stakeholders, the 
national TB programme (NTP) and NCD programme should develop strategies for advocacy and 
communication informed by evidence and local gaps and needs, and advocate for collaborative 
action on TB, diabetes and other comorbidities at all levels.
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2.4 Implement and scale up people-centred services 
for TB and diabetes.

2.4.1  Jointly develop policies, guidelines and procedures for collaborative TB/DM 
activities. 

2.4.2  Mobilize a qualified multidisciplinary workforce, including private providers and 
non-health sectors, for collaborative action.

2.4.3  Ensure access to essential medicines, vaccines, diagnostics and health technologies 
for TB and diabetes.

2.4.4  Engage civil society and communities affected by TB and diabetes in refining and 
delivering people-centred services, including for key and vulnerable populations.

2.4.5  Facilitate access to social protection to prevent financial hardship due to treatment 
and care of TB and diabetes.

2.4.6  Facilitate uptake of digital technologies to deliver health and social protection 
services across programmes. 

2.4.7  Scale up people-centred services for TB and diabetes.

2.4.1  Jointly develop policies, guidelines and procedures for collaborative TB/DM 
activities.

To implement and scale up people-centred services for TB and diabetes, programmes should jointly 
develop policies, guidelines and tools for collaborative action and mainstream collaborative TB/DM 
activities within national guidelines and SOPs. 

Job aids, tools and checklists can be developed for health workers on several aspects of collaborative 
services, such as screening, diagnosis and co-management of TB and diabetes, TB IPC, referral 
and counter-referral to specialist care, and linkage to counselling, peer support and social and 
nutritional care. Job aids can also be developed for the assessment and management of other 
common comorbidities and risk factors such as HIV, undernutrition, pulmonary disorders other than 
TB, mental health conditions, tobacco use and substance use disorders.

2.4.2  Mobilize a qualified multidisciplinary workforce, including private providers 
and non-health sectors, for collaborative action. 

Adequately trained multidisciplinary teams should be mobilized and equipped to implement 
collaborative TB/DM activities. The workforce may include primary-care practitioners, community 
health workers or other health-care workers who may perform some of the tasks through task-
shifting. It is important to also engage private and nongovernmental sector players and medical 
associations, as they can help to increase the coverage of collaborative activities while leveraging 
capacity and resources (62). WHO has developed guidance to facilitate the engagement of private 
sector providers in TB prevention and care (63). 

Training should include the medical and public health aspects of TB and diabetes prevention and 
care as well as recording and reporting, including use of digital systems. Integrated delivery of 
collaborative TB/DM services should be incorporated into undergraduate and pre-registration 
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training programmes for all relevant cadres and in continuous professional development to ensure 
that current workers update their skills and knowledge (64). Continued professional development of 
health-care workers through clinical mentoring, regular supportive supervision by trained mentors 
and supervisors and the availability of SOPs, job aids, reference materials and up-to-date national 
guidelines are important for improving service quality. 

The use of digital apps can provide health-care workers with up-to-date information and support. 
For example, people with newly diagnosed diabetes in a TB clinic should undergo a cardiovascular 
risk assessment, or a decision should be made about a referral to a diabetes care provider. The 
WHOPEN Application is one such digital app that provides assistance in implementing essential 
NCD interventions in primary health care, offering guidelines and protocols that are adaptable to 
local settings and empower care providers. The use of mobile health digital platforms for capacity-
building and mentoring by specialist diabetes services of staff in rural primary care services has been 
shown to increase access to diabetes care, and this might also be applicable to health-care workers 
who provide TB care (61).

2.4.3  Ensure access to essential medicines, vaccines, diagnostics and health 
technologies for TB and diabetes.

While TB programmes in low- and middle-income countries have usually received support for 
ensuring access to TB diagnostics and high-quality medicines from various international organizations, 
such as the Global Fund to Fight AIDS, Tuberculosis and Malaria (65) and the Global Drug Facility 
(66), there has been significantly less access to diagnostics, equipment for self-monitoring of blood 
glucose and medicines for diabetes. This disparity creates considerable barriers to implementation 
of collaborative TB/DM activities and results in out-of-pocket costs for those in need (35). A first 
step towards ensuring access to TB and diabetes services is to advocate for related prevention 
measures, screening tools, diagnostic tests including point-of-care tests, medication and care for TB 
and diabetes within the national essential package of care under universal health coverage (67,68).

The WHO lists for essential medicines and for priority medical devices for management of 
cardiovascular diseases and diabetes include essential medicines for diabetes and for medical devices 
required for priority interventions to manage diabetes, aligned with WHO guidance, policies and 
evidence-based guidelines. These can be used to guide countries and programmes in determining 
their essential needs for the diagnosis and management of diabetes and to align their national lists 
accordingly (69–72). They can also be the basis for public-sector procurement and distribution and 
can influence practice in the private sector through education (69).

Quantification is critical for ensuring an uninterrupted supply of medicines and products. It comprises 
both forecasting and supply planning. Effective forecasting starts with the number of individuals 
currently being treated at a facility for a given condition, the current and anticipated burden of 
disease and existing stocks. Programmes should therefore collaborate in forecasting as this will need 
to be based on estimates of the number of people likely to attend health facilities that provide TB 
and diabetes care and estimates of the anticipated joint burden of TB and diabetes (69). 

https://play.google.com/store/apps/details?id=org.who.WHOPEN&hl=en_US
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Responsibility for medicine and supply procurement, distribution and storage must be clearly 
assigned during joint planning and for funding proposals to avoid duplication or gaps in the supply 
chain. Facilities may have to be adapted to increase their storage capacity, and health care staff 
will have to be trained in supply chain management for the additional stock. Further guidance on 
strengthening access to essential medicines and products for NCDs can be found in the HEARTS 
Technical package for cardiovascular disease management in primary health care: access to essential 
medicines and technology (69). 

2.4.4  Engage civil society and communities affected by TB and diabetes in refining 
and delivering people-centred services.

Representatives of people affected by TB and diabetes or people living with diabetes who are exposed 
to TB, their families, communities and civil society should be actively engaged in decision-making, 
defining needs, prioritizing actions, designing and implementing interventions to address TB and 
diabetes, as well as in monitoring, evaluating and reviewing the impact of the interventions. They are 
also important partners in generating demand for integrated services, for addressing stigmatization, 
discrimination and other forms of social exclusion and in delivering health education, advocacy and 
peer support and self-care for affected people. Advocacy to influence policy and sustain political 
commitment, programme implementation and resource mobilization is also important to ensure 
that resources are available for implementation of collaborative TB/DM activities. Civil society 
organizations, including nongovernmental and community-based organizations, should advocate, 
promote and follow national TB and diabetes guidelines, including monitoring and evaluating TB/
DM activities. NTPs and NCD programmes should collaborate with communities and civil society 
in deciding on the indicators to be used in national surveillance, and communities should play 
an active role in identifying gaps, solving problems and advocating for change and improvement. 
Further guidance on engagement of civil society and communities can be found in WHO’s Guidance 
on engagement of communities and civil society to end tuberculosis and in the WHO framework 
for meaningful engagement of people living with noncommunicable diseases, and mental health and 
neurological conditions (41,73).

Trained community health workers can provide a range of integrated services, including for TB, NCDs 
and HIV (74–78). Integrated community care services are cost-effective (79,80), and community health 
workers should be remunerated according to their engagement, in line with local employment rules 
and regulations (81). 

2.4.5  Facilitate access to social protection to prevent financial hardship due to TB 
and diabetes.

Although TB services are generally free of charge after a diagnosis has been established, services for 
diabetes are usually not free. In addition, there may be high costs related to accessing services for 
TB and diabetes, such as transport costs and income loss, particularly if services are not delivered 
at the same time and place (82,83). Access to social protection may help prevent financial hardship 
along the cascade of care for TB and diabetes and may also contribute to reducing the impact of 
social determinants on the TB and diabetes epidemics. Access to existing national social protection 
services should be optimized and people should be linked to those services where appropriate. 
WHO has published guidance to support countries in ensuring social protection for people with and 
affected by TB (46). 
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2.4.6  Facilitate uptake of digital technologies to deliver health and social protection 
services across programmes.

Digital technologies can be used to scale up collaborative TB/DM activities. The technologies may 
include telemedicine and video-supported treatment, computer-aided detection of TB-related 
abnormalities on chest radiography and digital data collection tools (84). Telemedicine may be used 
to support the co-management of diabetes for people in TB care in settings with limited human 
resources and coverage of care for NCDs (61,85,86). National programmes can collect data on the 
barriers to and performance of digital technologies to continuously improve interventions, ensure 
the people centredness of service delivery and to improve data capture.

2.4.7  Scale up people-centred services for TB and diabetes.

Informed by continuous monitoring, review and prioritization and evidence-based recommendations 
and national policies, services for TB and diabetes can be scaled up incrementally towards universal 
coverage. Services could initially be scaled up in selected geographical regions (or selected facilities 
within a region), with phased nationwide decentralization to community level. To gather “low-
hanging fruit” and establish momentum for scaling-up, it may be useful to focus initially on settings 
with TB and diabetes services that are close together or on selected components of the cascade of 
TB/DM detection and care (e.g. screening people with TB for diabetes), which would require the least 
additional resources or changes to established practice. Furthermore, it is important to learn from 
and build on existing models of integrated care for addressing multimorbidity, such as in services for 
HIV-associated TB or in primary care facilities, by introducing services for several comorbidities and 
health-related risk factors, such as diabetes, smoking and alcohol use, mental health conditions, HIV 
and malnutrition. As part of scaling-up, monitoring and review should be ongoing to identify and 
address health system barriers and bottlenecks and to improve coverage and quality. 
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2.5 Strengthen monitoring, evaluation and research.
2.5.1  Adopt indicators and set targets for collaborative TB/DM activities.

2.5.2  Strengthen surveillance for diabetes among people with TB and surveillance for 
TB among people living with diabetes in accordance with WHO recommendations.

2.5.3  Introduce and scale up monitoring and evaluation of collaborative TB/DM 
activities at all levels.

2.5.4  Conduct joint reviews of quality and coverage of services to inform programming.

2.5.5  Conduct operational and implementation research to inform policy, programming 
and service delivery.

2.5.1  Adopt indicators and set targets for collaborative TB/DM activities.

Where collaborative TB/DM activities are being established, national programmes should agree on a 
core set of indicators and tools to collect data for monitoring and evaluating to improve care. Clearly 
defined indicators can drive progress and accountability, especially if they are linked to established 
accountability mechanisms, such as the Multisectoral accountability framework for TB (38), and if 
they are documented in the national strategic plans. 

Experience in scaling up collaborative TB/HIV activities shows that having targets can strengthen 
collaboration between programmes, promote involvement of all sectors and help to mobilize 
political commitment (87). Targets should be based on the local epidemiology and on health 
service delivery, human resources, infrastructure and the level of current integration. They should 
be designed to drive and measure progress in meeting local and global targets agreed upon for TB 
and diabetes. Indicators and targets for collaborative TB/DM activities can evolve with the level of 
implementation. Recommended indicators are listed in Annex 4, which may be monitored at clinic, 
district, province and/or national levels. Careful monitoring and analysis of data on implementation 
of TB/DM activities can be used as the basis for operational research on the feasibility, effectiveness 
and cost-effectiveness of different models of collaboration. Such operational research, which should 
include qualitative research, will be a crucial complement to clinical studies when addressing the 
research gaps listed in Annex 2. 

2.5.2  Strengthen surveillance for diabetes among people with TB and surveillance 
for TB among people living with diabetes in accordance with WHO 
recommendations.

Surveillance and regular assessment are essential for planning, budgeting and provision of services 
for TB and diabetes. 

In most settings, surveillance for diabetes tends to be less well established than surveillance for 
TB. With the adoption by Member States of targets for the diagnosis and treatment of diabetes in 
May 2022, however, this situation is likely to change. There will be opportunities to establish and 
strengthen data management and reporting on TB in people living with diabetes as systems are 
put in place (88,89). Surveillance systems established for TB can be used to capture data on the 
prevalence of diabetes among people with TB. 
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The checklist in Box 3 can be used to implement and scale up systems for the surveillance of TB and 
the prevalence of diabetes.

 Î Select a method for surveillance that is appropriate for the epidemiological and health 
systems context, as outlined in chapter 2.2.1. 

 Î Adapt standardized paper-based recording and reporting systems to collect data on TB, 
diabetes and other comorbidities and risk factors when digital recording and reporting 
are not yet feasible.

 Î Collaborate in the design, implementation and scaling-up of a single integrated system 
or interoperable digital recording and reporting systems that are aligned with the overall 
health management information system and digital health information strategy.

 Î Introduce unique identifiers to facilitate information-sharing and to minimize duplication 
across systems, while maintaining patient confidentiality

 Î Establish data-sharing agreements and data harmonization practices among disease 
programmes, particularly when digital recording and reporting are not integrated, not 
interoperable or are absent.

 Î Establish mechanisms to ensure that data captured by private, nongovernmental and 
non-health sectors are aligned with national monitoring and evaluation guidelines and 
are shared with relevant programmes as per data-sharing agreements.

 Î Establish collaborative SOPs for data quality in all disease programmes to ensure that 
the data collected and shared are complete, accurate and consistent.

 Î Ensure the availability and maintenance of infrastructure upon which a digital system 
can be built. 

 Î Build the required technical capacity of health-care workers to document and access 
patient health information on electronic health records.

 Î Train staff at all levels to collect, report, analyse and use data.

2.5.3  Introduce and scale up monitoring and evaluation of collaborative TB/DM 
activities at all levels.

Monitoring and evaluation provide the means to regularly assess the quality, effectiveness, coverage 
and delivery of collaborative TB/DM activities. Monitoring and evaluation require collaboration 
between the TB and NCD programmes and the general health system (public and private), 
development of referral linkages between different services and organizations and joint supervision. 

Surveillance, recording and reporting form the basis for monitoring and evaluation. The recommended 
monitoring strategy for HIV-associated TB already includes surveillance, recording and reporting 
of HIV-related activities and the joint burden and in some settings has been adapted to include 
monitoring and reporting of diabetes screening and care among people with TB (9). NCD recording 
and reporting tools, such as NCD registers, must be adapted to capture data on TB screening, 
treatment and referral. Examples of recording and reporting are provided in Annex 5. 

Box 3.  Actions for strengthening surveillance of the joint burden of TB and 
diabetes
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The introduction of digital technologies should facilitate the collection, management and analysis 
of data on TB and diabetes (64,90,91). When introduction of digital recording and reporting 
systems (whether desktop or mobile) is planned, programmes should consider interoperability 
among multiple platforms or the introduction of one system that can capture data in various 
disease programmes, such as District Health Information Software 2 (67). Digital systems should be 
designed to allow visualization of data in real-time for rapid review of emerging trends in TB/DM 
epidemiology. It is important that all digital systems safeguard the confidentiality of patient data 
throughout implementation (84,92). 

2.5.4  Conduct joint review of quality and coverage of services to inform 
programming.

To ensure quality, the national TB and NCD programmes at different levels should conduct joint 
reviews as part of regular quarterly supervision of their activities. The results of joint supervision 
can be used to mentor, adapt and adjust the response to TB and diabetes in order to improve 
performance. 

When reviewing progress in implementation of national strategic plans for TB and diabetes, staff 
from both programmes should jointly review the TB/diabetes components in the respective plans. 
The reviews should include other stakeholders, within and beyond the sector involved in TB and 
diabetes prevention and care, as well as representatives of affected communities. In 2023, WHO 
released guidance on reviewing TB programmes, which includes a tool for reviewing programme 
performance on TB and comorbidities, including diabetes (49). 

2.5.5  Conduct operational and implementation research to inform policy, 
programming and service delivery.

The End TB Strategy recognizes that a substantial reduction in TB incidence and mortality will require 
development and introduction of new tools and strategies and also promotion of universal access to 
and better use of existing technologies (93). Analysis of the TB continuum of care, from prevention, 
screening, diagnosis to cure, requires collaboration with other health and social services. Operational, 
implementation, health systems and social science research can identify multisectoral ways to close 
context-specific gaps to improve the health and well-being of people with TB and diabetes and their 
families.

All stakeholders involved in TB and diabetes prevention and care, including the respective national 
programmes, should support and facilitate operational research to develop the evidence base for 
efficient, effective implementation of collaborative TB/DM activities. Operational research can help 
to define how best to provide high-quality human rights-based people-centred services for TB and 
diabetes in facilities and in the community for national and global policy and strategy development. 
Key research questions to improve the prevention, management and care for people with TB and 
diabetes are listed in Annex 2. 
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3. Reduce the burden of TB among 
people living with diabetes.

Screening and early diagnosis of TB among people who are at higher risk of developing TB is an 
important strategy for early identification of TB, for reducing morbidity and mortality due to TB and 
for preventing TB transmission. Systematic reviews have found that people living with diabetes are at 
higher risk of developing TB than people without diabetes, although people with glycaemic control 
are at lower risk than those with uncontrolled diabetes (2,94,95). One systematic review reported a 
median global prevalence of TB among people living with diabetes of about 4.1% (interquartile range: 
1.8–6.2%) (96). Screening of people receiving care for diabetes for TB, particularly in high-TB burden 
settings, is therefore an opportunity to detect TB early and thus close the TB diagnostic gap. Close 
collaboration between TB and NCD programmes is essential to minimize loss to follow-up during the 
TB screening and diagnostic cascade and to ensure appropriate treatment of TB disease. In addition, 
close coordination between health providers is required to ensure that household members and 
close contacts are followed up for TB screening, as well as TB treatment and prevention if necessary.

3.1 TB screening among people living with diabetes

WHO recommendation

In settings where the TB prevalence in the general population is 100/100 000 population or higher, 
systematic screening for TB disease may be conducted among people with a risk factor for TBa 
who are either seeking health care or who are already in care (conditional recommendation, very 
low certainty of evidence) (26)
a  In the source guideline, diabetes is listed as one of the risk factors to be considered when prioritizing TB screening for people 

attending a health care service or facility.

3.1.1  Whom to screen for TB

WHO recommends systematic screening for TB of people with a risk factor, who are either seeking 
health care or who are already in care in settings where TB prevalence among the general population 
is 100/100 000 or higher and diabetes is listed as one of the risk factors (26). In settings with a 
TB prevalence of < 100/100 000, TB screening of people living with diabetes may be conducted 
according to local needs and policies and is an opportunity to advance the TB elimination agenda. 

3.1.2  When to screen for TB

There is limited evidence on the optimal timing and frequency of TB screening among people living 
with diabetes, but studies suggest that people with glycaemic control are at lower risk of TB disease 
(97–99). Screening of people for TB when they are first diagnosed with diabetes and when they 
have uncontrolled glycaemia should therefore be a priority. Where the yield of TB screening among 
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people living with diabetes is low, other targeted approaches may be considered. These may include 
screening for risk factors such as poor glycaemic control, male sex, older age, and lower body mass 
index (BMI), which could be used to inform a decision on whether to screen for TB (100). 

3.1.3  How to screen for TB

Clinically, people living with diabetes are more likely to be sputum smear-positive, to have more 
extensive and bilateral pulmonary disease, more cavities, larger lymph nodes and atypical findings 
of lower lobe lesions, especially if they have poor glycaemic control (101). This will affect how best to 
screen for and diagnose TB in this population.

The baseline assessment of people with newly diagnosed diabetes should include the following questions: 

• Is the individual on TB treatment? 
• Have they been diagnosed with TB or are they undergoing investigations for TB?
• Have they had TB in the past?
• Has anyone in the household been diagnosed with TB?

If the individual is not already undergoing investigations for TB or on TB treatment, they should be 
screened for TB when national policy indicates. Those who have symptoms of TB, are undergoing 
investigations for TB or are on TB treatment should be attended to according to local infection 
control protocols (see section 3.7). Individuals who are symptomatic should undergo additional 
investigations to ensure early diagnosis or to rule out TB disease. 

WHO-recommended TB screening tools include symptom screening for clinical features associated 
with pulmonary TB (including prolonged cough [sometimes with blood], chest pain, weakness, 
fatigue weight loss, fever or night sweats) and screening with chest X-ray (CXR) or a molecular 
WHO-recommended rapid diagnostic test (mWRD). CAD software programmes may be used in 
place of human readers to interpret digital CXR for screening and triage for TB disease among 
individuals aged ≥ 15 years (26). 

Table 2 shows the accuracy of these tools in studies of general populations with negative or unknown 
HIV status and with unknown diabetes status, from a systematic review conducted in 2020 for the 
update to the WHO TB screening guidelines, with bacteriologically confirmed pulmonary TB as 
the reference standard (102). It should be noted that most data on the accuracy of screening tools 
derives from TB prevalence surveys in which the general population in high-TB burden settings are 
screened for TB. 

Table 2.  Diagnostic accuracy of symptoms, CXR and mWRDs for screening 
for TB disease among individuals aged ≥ 15 years with negative or 
unknown HIV status

Screening test Sensitivity (%) Specificity (%)

Prolonged cough (> 2 weeks) 42 94
Any cough 51 88
Any TB symptoms (cough, haemoptysis, fever, 
night sweats, weight loss)

71 64

CXR (any abnormality) 94 89
CXR (abnormality suggestive of TB) 85 96
mWRDs (adults at high risk) 69 99

Source: WHO (26)
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Several studies have been conducted on the yield and accuracy of different TB screening strategies 
among people living with diabetes, but there is considerable heterogeneity in the findings. This is 
probably due to differences in the populations tested, the TB prevalence, the screening tools and 
the procedures used for diagnostic confirmation. Only a few studies provided information on the 
sensitivity and specificity of different TB screening strategies among people living with diabetes. 
In line with findings from TB screening studies in the general population, evidence from non-
comparative studies shows the limited sensitivity of symptom screening alone as compared with 
symptom screening combined with CXR in people living with diabetes (103–106). Similarly, evidence 
suggests that use of a parallel screening algorithm that includes symptom screening and CXR may 
be a higher-yield strategy than symptom screening alone (107). Results from studies of the use of 
CAD in people living with diabetes have been promising, and this technology offers an opportunity 
to expand access to CXR (105,106). Given that people living with diabetes have a high risk of TB, 
access to technologies such as CXR and CAD is an important consideration for strengthening TB 
screening in this population.

Selection of the tools and algorithms for TB screening should take into account the extra human 
and financial resources required to prepare for, carry out and monitor screening activities and to 
accommodate the increased demand for diagnostic confirmation of people with presumptive TB 
and the extra number of people who may be identified with TB as a result of screening. The ScreenTB 
platform (https://screentb.org/) is an interactive tool created by WHO to help users to assess and 
implement TB screening strategies in various at-risk populations, including people living with diabetes.

3.1.4 Increasing access to TB screening for people with diabetes

Barriers to TB screening among people attending diabetes care include lack of access to sensitive 
screening modalities such as CXR, poor awareness about the diabetes-related risk of TB by health-
care workers and by people living with diabetes, lack of training and expertise in identifying TB 
symptoms, stigmatization associated with TB, and poor recording, reporting and referral systems, 
with inadequate follow-up (108). Key considerations for improving access to TB screening are listed 
in Box 4. National programmes for TB and NCDs should map and identify appropriate entry points 
for TB screening among people living with diabetes and develop joint strategies to increase access 
and build capacity for TB screening of people in diabetes care. The private health-care sector also 
plays a critical role in providing services for people living with diabetes and may provide an entry-
point to TB care and treatment for people seeking care in the private sector. 

To determine which cadres of staff should be involved in screening, current terms of reference, 
workload and the capacity of different staff should be reviewed, including for front-line screening, for 
managing commodities and supplies (e.g. equipment, software, consumables) and for supervision. 
Experience in screening people living with diabetes for TB in health facilities can be shared to support 
implementation of TB screening in other settings. There may be opportunities for remunerated 
task-sharing and task-shifting by involving people living with diabetes, who could be trained in 
mobilization or in some screening activities. The model of staffing and supervision will depend on 
the context, such as urban or rural settings and targeted risk groups.

https://screentb.org/
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Access to TB screening and diagnostic services

 Î Map and expand access to more sensitive screening tools, such as CXR and mWRD 
tests, in relation to diabetes services and in the primary health care network (see chapter 
3.2.2).

 Î Establish referral systems and expand the sample transportation system so that people 
with presumptive TB receive prompt follow-up in accordance with national guidelines. 

 Î Strengthen linkages between the services for TB and diabetes.

 Î Train health-care workers who provide care for diabetes in screening for TB.

 Î Explore task-shifting for TB screening.

 Î Consider the employment of trained health-care workers or peer supporters for TB 
screening and follow-up of diagnostic processes.

Health education and awareness-raising

 Î Counsel people attending diabetes care on the risks of TB and TB signs and symptoms.

 Î Work with both patient groups and civil society to develop and deliver messages, 
including on TB and diabetes stigma reduction.

 Î Increase awareness of and knowledge about the interactions between diabetes and TB, 
including joint risk factors, among health-care workers and people living with diabetes.

 Î Distribute health education posters and leaflets in the primary health care network and 
in diabetes clinics.

Recording and reporting

 Î Update diabetes recording and reporting tools to include the TB diagnostic cascade 
from screening to treatment initiation, as well as referral.

 Î Consider digital and electronic health solutions such as m-health and apps to capture 
data on screening and to support referral and follow-up.

Box 4.  Key considerations for scaling up TB screening in diabetes care
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3.2 TB diagnosis among people living with diabetes
If an individual with diabetes is found to have a positive TB screening result, they should receive a 
confirmatory diagnostic test as soon as possible. Studies suggest an association between diabetes 
and MDR-TB (109), and, given the increased risk of mortality in this population, it is critical that the 
correct TB treatment regimen be provided as early as possible once TB is diagnosed. Therefore, drug 
susceptibility testing is also important, in addition to establishing the diagnosis of TB disease. 

3.2.1 How to diagnose TB

The WHO standard: universal access to rapid tuberculosis diagnostics (110) includes two benchmarks 
that require: a) all individuals have access to an mWRD as an initial diagnostic test and b) all facilities 
use an algorithm that includes an mWRD as an initial diagnostic test. 

Sputum-smear microscopy, which has been the traditional method of diagnosing TB, has low 
sensitivity and cannot distinguish drug-susceptible from drug-resistant bacilli. MWRDs were first 
approved for diagnosing TB and detecting rifampicin-resistant TB (RR-TB) in 2011. The evidence 
shows that these tests are cost-effective, are more accurate than microscopy and reduce the time to 
diagnosis, with a resulting impact on patient-important outcomes such as mortality. WHO therefore 
recommends that TB programmes replace microscopy as the initial diagnostic test with mWRDs that 
detect M. tuberculosis complex bacteria. Microscopy should, however, be retained for monitoring 
clinical responses to TB treatment. 

3.2.2 Linkage to TB diagnostic networks

Prompt diagnosis and initiation of treatment are critical components of basic TB care. Services 
should be people-centred and should take into account convenience, harmonization of clinic 
appointments and out-of-pocket costs for people seeking care. Locating services for diabetes care 
and TB diagnosis in the same health facility or health campus facilitates referral of people with 
diabetes for investigations for TB as required. Where TB diagnostic services are not yet available 
within the same facility, provision should be made for timely sample transport for TB investigations 
and transmission of results. WHO and the Global Laboratory Initiative (GLI) have published best 
practices for TB laboratory strengthening to guide assessment of the diagnostic network and to 
identify opportunities to improve access to TB diagnostic services for people attending diabetes care 
(111). The GLI handbook: Laboratory diagnosis of tuberculosis by sputum microscopy: the handbook. 
Global edition (112), provides further practical guidance relating to sputum transportation.

To improve client follow-up, recording and reporting tools should be updated and diagnostics 
connectivity solutions used to automate reporting for both TB and the diabetes service providers. 
SOPs for periodic review and reporting should be updated to ensure the involvement of relevant 
staff in monitoring implementation of TB and diabetes activities. Further details of monitoring and 
evaluation for NTPs and NCD programmes are discussed in Chapter 2.

3.2.3 Sample collection and transportation for TB diagnosis

Collection of an appropriate sample is a key step in the diagnosis of TB. Capacity-building in sputum 
collection and packaging for transport should be prioritized when planning to link facilities offering 
diabetes care to TB diagnostic services through a sample transportation network. SOPs should be 
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developed to ensure specimens of good quality to ensure the accuracy and reliability of the test 
results. Commodities such as appropriate specimen containers and transport packaging should be 
available. 

Collection of sputum may be a significant hazard, as coughing produces potentially infectious 
aerosols. Measures should therefore be taken to minimize exposure of other people to these aerosols 
and to identify a suitable location for sputum collection (25,113). When possible, sputum specimens 
should be collected in a dedicated room or an area outdoors where infectious droplets will be 
rapidly diluted and ultraviolet light can rapidly inactivate TB bacilli. Guidance on safe collection of 
good-quality sputum specimens and sputum transportation is provided in Laboratory diagnosis of 
tuberculosis by sputum microscopy: the handbook. Global edition (112).

3.2.4  Household contact investigation 

Once TB is diagnosed, treatment should be started as soon as possible, and household contacts of the 
individual should be screened for TB and assessed for eligibility for TPT. Household contacts may also 
have undiagnosed diabetes. Therefore, combining TB screening with assessment for risk of diabetes 
in households further extends access to TB and diabetes care and prevention (114). Further guidance 
on screening of household contacts is given in the WHO operational handbook on TPT (115).

3.3 TB treatment among people living with diabetes

WHO recommendation

Treatment and management of TB in people with diabetes should be provided in accordance with 
existing TB treatment guidelines and international standards. The same TB treatment regimen should 
be prescribed to people with diabetes as for people without diabetes. (Strong recommendation, 
low quality of evidence) (21) 

3.3.1  TB treatment regimens

The same TB treatment regimen should be prescribed for people living with diabetes as for people 
without diabetes, including the recent shorter regimens for drug-susceptible and drug-resistant 
TB. Details of TB treatment regimens can be found in the respective consolidated guidelines on the 
treatment of drug-susceptible and drug-resistant TB and in subsequent updates on the WHO TB 
Knowledge Sharing Platform (29,30). 

People living with diabetes may present with a number of risk factors for clinical complications, more 
severe adverse events and toxicity such as hepatotoxicity and drug–drug interactions, which may 
result in poorer TB treatment outcomes (109). Vigilance for possible side-effects and drug–drug 
interactions and support for adherence to treatment are therefore critical during TB treatment. In 
people living with diabetes, glycaemic control optimizes the chance of cure and is associated with 
a lower risk of recurrence (101). Controlling glucose levels in people with diabetes and TB requires 
close monitoring and adjustments to glycaemic management, potentially involving insulin. Access 
to qualified personnel with experience in initiating and monitoring insulin and monitoring to ensure 
prompt identification and management of side-effects might therefore be necessary. Counselling 
should also be provided to encourage identification and early reporting of symptoms of side-effects 
(e.g. peripheral neuropathy), as some side-effects may necessitate a change in regimen. 

https://tbksp.org/en
https://tbksp.org/en
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Side-effects in people living with diabetes on TB treatment
• Eye examination is recommended before and during TB treatment.
• Ethambutol may increase ocular neuropathy, and baseline optic nerve, retinopathy or maculopathy 

may worsen after linezolid use (101,116–118).
• People living with diabetes are at increased risk of optic neuritis and peripheral neuropathy, which 

may be further exacerbated by exposure to linezolid, isoniazid or cycloserine (101). 
• Pyridoxine prophylaxis can help to prevent most cases of neuropathy, with the exception of 

linezolid (101). 
• In individuals with diabetes and impaired kidney function, careful consideration of drug dosages 

and monitoring of renal function are essential to ensure safe, effective treatment of TB and 
to reduce the risk of drug-related complications. Caution should be exercised when using 
aminoglycosides (e.g. streptomycin, amikacin), although these are now used only in individualized 
regimens to treat people with multidrug- or rifampicin-resistant tuberculosis (MDR/RR-TB) when 
other regimens cannot be used (101). 

• Concomitant use of metformin at high doses and of linezolid may increase the risk of lactic 
acidosis (116).

Drug-drug interactions during co-management of TB and diabetes
• Glucose-lowering medication might influence the pharmacology of some anti-TB drugs (e.g. 

rifampicin), which might increase the risk of acquired drug-resistance (101).
• Rifampicin is a potent hepatic enzyme inducer, increasing the hepatic metabolism of sulfonylurea 

derivatives and therefore lowering their plasma levels. 
• Rifampicin is not known to affect the exposure of glucagon-like peptide-1 receptor agonists, and 

it has only a slight effect on dipeptidyl peptidase-4 inhibitors (12). 
• The glucose-lowering effect of metformin may be increased by rifampicin (119). 
• Case reports and results from animal studies indicate that linezolid may increase the hypoglycaemic 

effects of glucose-lowering medication (121–123). 
• Studies indicate that certain fluoroquinolones, such as gatifloxacin and levofloxacin, influence 

glucose metabolism and cause abnormal glucose regulation with hypoglycaemic effects shortly 
after the beginning of quinolone therapy and hyperglycaemic effects later in the treatment course 
(124–126). 

• The use of steroids can significantly impact glycaemic control in people with comorbid diabetes. 
Therefore, dose adjustment of glucose-lowering medication should be considered when 
managing TB-meningitis and diabetes (127).

• In people receiving treatment for TB, diabetes and HIV, metformin does not interact with protease 
inhibitors, but its exposure increases with dolutegravir. Adjustment of the dose of metformin 
should be considered when starting or stopping dolutegravir to maintain glycaemic control. High 
doses of metformin should be avoided, and close monitoring of people with moderate renal 
impairment is recommended (128). 

3.3.2  Integrated service delivery and ambulatory care

National TB Programmes and NCD programmes should plan to deliver integrated care for TB 
and diabetes, preferably at the same time and location, with due consideration to preventing TB 
transmission. To ensure infection control, management of the two conditions is ideally based at the TB 
clinic, at least until the early stages of TB treatment are completed. This may require capacity-building 
and mentoring of the health-care workers providing TB care and close collaboration between the 
TB and diabetes services. Where the infrastructure allows, provider-to-provider telemedicine may be 
considered for virtual integration (129).

Early ambulatory care is recommended, including for the management of DR-TB with the latest 
recommended DR-TB regimens, because it complements the people-centred approach to the 
management of TB (29). Every attempt should be made to put people with DR-TB on all-oral 
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regimens unless there are clinical indications for hospitalization, such as in cases of hyperglycaemic 
emergency, severe TB lung disease with signs of respiratory distress or failure, sepsis or serious 
adverse reactions to medication (130). 

3.3.3  Treatment support and social protection 

The social determinants of health are not only driving the diabetes and TB epidemics but also make 
it difficult for affected people to adhere to treatment, particularly if they have another comorbidity 
such as a mental health condition. People with TB and diabetes often experience stigmatization 
and discrimination in many areas of life, including work, social activities and family life. Social, 
economic, cultural and legal issues may pose additional barriers in accessing health care and the 
ability to follow medical advice consistently. Consequently, it is important that health-care services 
are aware of all the barriers faced by people affected by TB and diabetes and that they provide 
appropriate, comprehensive social support and social protection to facilitate adherence and reduce 
economic hardship. Interventions to ensure treatment adherence can include material support 
(e.g. food, financial enablers, transport fees), psychological support, tracers such as home visits or 
digital health communication (e.g. SMS, telephone) and medicine monitoring (30,31). Treatment 
support, preferably in the community or at home with options for video-supported treatment, are 
also recommended by WHO. Interventions should be selected after an assessment of the individual’s 
barriers to access, needs and preferences, as well as their resources. Education and counselling on 
TB and its treatment should be provided to all people with TB. For people with diabetes and TB, 
specific education on managing their diabetes while taking TB treatment should also be provided. 

3.4 Glycaemic control to prevent TB among people 
living with diabetes

Countries are encouraged to scale up access to diabetes testing and management to reach the global 
targets for diagnosis and glycaemic control of diabetes as agreed at the World Health Assembly and 
with the aim of achieving UHC (88,89). Scale-up of diabetes services will also contribute to ending TB. 

Evidence from several studies suggests a dose–response relationship between glycated haemoglobin 
(HbA1C) and the risk of TB disease, indicating that improving glycaemic control in people with 
diabetes might reduce the risk of developing TB (4,94,97,99). A systematic review of the effect of oral 
glucose-lowering drugs on the risk of TB incidence found that, in contrast with other oral glucose-
lowering drugs, the use of metformin compared with no-metformin use, resulted in a 40% reduced 
risk of TB (relative risk, 0.60; 95% confidence interval, 0.47 ; 0.77) (131). Because of considerable 
heterogeneity among the studies, however, the review authors concluded that the results should be 
interpreted with caution and should be tested further in well-designed randomized controlled trials 
(131). An increased risk for TB has also been reported among people being treated for diabetes. The 
authors hypothesized that people with more severe diabetes have to take glucose-lowering drugs, 
including insulin, and that it is the severity of diabetes that increases the risk for TB (132,133). 

As part of TB prevention, people living with diabetes should be counselled about their higher risk of 
TB disease (and other bacterial infections) when they are diagnosed with diabetes. They should be 
provided with information on the symptoms and signs of TB and where to go for advice or testing 
if they have any concern (e.g. local clinics and services). For further details on TB screening and 
diagnosis, see section 3.1. Health-care workers should be trained and equipped to provide health 
education to people with diabetes. 
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3.5 TPT for people living with diabetes

3.5.1  Eligibility for TPT

Despite evidence of increased prevalence of TB infection and risk of TB disease among people with 
diabetes, there are few data from clinical trials on the relative efficacy and safety of systematic testing 
and treatment of TB infection in people living with diabetes, so no specific recommendation has 
been made for this population (24,94,134). People living with diabetes might, however, be eligible for 
TPT if they are in any of the other eligible groups, such as if they are a household contact of someone 
with bacteriologically confirmed TB, or if they are also living with HIV. Box 5 lists the groups that 
WHO recommends should be systematically assessed for eligibility and provision of TPT. Additional 
evidence on systematic testing and treatment of TB infection among all people living with diabetes 
is required to inform future WHO guidelines.

WHO recommends the following two broad groups of at-risk populations that fulfil the 
criteria for systematic assessment of eligibility and provision of TPT (once TB disease has 
been ruled out). 

1. People at elevated risk of progression from TB infection to TB disease: 

 Î people living with HIV; and 

 Î people with silicosis, starting or preparing for anti-tumour necrosis factor treatment, 
receiving dialysis or preparing for organ or haematological transplantation. 

2. People with an increased likelihood of exposure to TB disease 

 Î household contacts of people with bacteriologically confirmed TB, usually subdivided 
into: 
 » children < 5 years of age and 
 » children ≥ 5 years, adolescents and adults. 

 Î people who live or work in institutional or crowded settings, such as prisoners, health 
workers, recent immigrants from countries with a high TB burden, homeless people and 
people who use drugs.

Box 5.  Populations for which WHO recommends systematic assessment of 
eligibility and provision of TB preventive treatment
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3.5.2 Tests for TB infection

Should an individual with diabetes be found to be eligible for TPT due to an additional risk factor, 
the health-care worker providing diabetes care should ensure that the person is tested for infection, 
as appropriate. WHO recommends the following tests for TB infection: 

• tuberculin skin test (strong recommendation, very low certainty of evidence)
• interferon-gamma release assays (strong recommendation, very low certainty of evidence)
• M. tuberculosis antigen-based skin tests (conditional recommendation, very low certainty of 

evidence).

Data on the performance of these tests on people living with diabetes are limited. Further guidance 
on implementation considerations for increasing access to testing for TB infection can be found in 
WHO’s operational handbook on tests for TB infection (135).

3.5.3  TPT regimens

Current WHO-recommended TPT regimens include 6 or 9 months of daily isoniazid, 4 months 
of daily rifampicin, 3 months of weekly isoniazid and rifapentine, 3 months of daily isoniazid and 
rifampicin, and 1 month of daily isoniazid and rifapentine. For contacts of people with MDR/RR-TB, 
a 6-month daily regimen of levofloxacin is recommended (136). To date, few high-quality trials have 
been conducted to investigate the efficacy and safety of TPT among people living with diabetes. A 
recent randomized controlled trial to assess adverse events and the tolerability of 3 months of daily 
rifampicin (600 mg/day) as compared with 6 months of isoniazid (300 mg/day) plus pyridoxine 
(75 mg) among 130 people with diabetes was prematurely halted due to concern about safety (137). 
The older age of the study population (average age, 57 years) and the high proportion of poor 
glycaemic control (average glycated haemoglobin, 8.65%) may have contributed to the rates of 
adverse events. Nevertheless, this population may also have had a higher risk for developing TB. A 
randomized controlled trial to assess the risks and cost-effectiveness of TPT with 3 months of weekly 
isoniazid and rifapentine among people living with diabetes in Uganda and the United Republic of 
Tanzania was under way at the time of publication of this operational handbook. Reporting is due 
in 2026 (138). 
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3.6 TB IPC in clinics that provide diabetes care
While people living with diabetes are more vulnerable to various respiratory and bacterial infections, 
including TB, health-care settings that provide diabetes care may have limited procedures for 
infection control (139). Some of the people who attend clinics that provide diabetes care will have 
undiagnosed TB, which may present a risk of transmission. Data are lacking on the exact time it 
takes to become non-infectious after effective TB treatment is commenced. Experts have suggested 
that reduction of infectiousness occurs much earlier than culture or smear conversion – possibly as 
early as 2–3 days after initiation of effective TB treatment in people with drug-susceptible TB and 2 
weeks after effective TB treatment in people with drug-resistant TB (112). Ideally, diabetes should be 
managed in people with TB within the TB care facility for at least the first 2 weeks of TB treatment 
and longer if the clinical presentation indicates. 

Given the evidence of an increased risk of TB disease and poor TB treatment outcomes among 
people living with diabetes, reasonable steps should be taken to reduce the risk of transmission in 
clinic and hospital environments. Experience of the impact of coronavirus disease 2019 (COVID-19) 
on people living with diabetes and the resulting heightened awareness of the importance of infection 
control in health-care settings should be leveraged to improve infection control in clinics in which 
diabetes is managed. 

The WHO consolidated guidelines on tuberculosis. Module 1: infection prevention and control (25) 
provide recommendations on preventing the transmission of TB in health-care and other congregate 
settings. Box 6 summarizes those recommendations. The WHO Guidelines on core components of 
infection prevention and control programmes at the national and acute health care facility level (140) 
provide additional details on IPC measures to prevent transmission of infectious diseases that apply 
to all health-care settings. 

To reduce M. tuberculosis transmission to health workers, people attending health-care 
facilities and other people in settings with a high risk of transmission, the following measures 
are recommended:

 Î Administrative controls: 
 » triage of people with TB signs and symptoms or with TB disease; 
 » respiratory separation or isolation of people with presumed or demonstrated 

infectious TB;
 » prompt initiation of effective TB treatment of people with TB disease; and
 » respiratory hygiene (including cough etiquette) in people with presumed or 

confirmed TB.

 Î Environmental controls: 
 » upper-room germicidal ultraviolet systems; and
 » ventilation systems (including natural, mixed-mode, mechanical ventilation and 

recirculated air through high-efficiency particulate air filters).

 Î Respiratory protection: 
 » particulate respirators in the framework of a respiratory protection programme.

Source: WHO (25) 

Box 6.  WHO recommendations on TB IPC
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Implementation of TB IPC measures requires national, subnational and facility managerial oversight, 
with identification of focal points at all levels who will liaise with the TB IPC focal points in the NTP. 
Enforcement of TB IPC measures is more likely to be successful if it becomes part of the job description 
of specific, named clinic staff. Health-care facilities, including diabetes clinics, should have an IPC plan 
which includes a plan for TB IPC that covers administrative, environmental and respiratory protection 
measures. The plan should ideally be based on a TB IPC facility risk assessment after review of 
issues such as patient flow, high-risk areas and personal protection measures. An example of a TB 
risk assessment tool is provided in the TB infection control operational handbook (112). The plan 
may be supported by SOPs and flowcharts on reducing transmission in a clinic through screening 
and triage of people who are symptomatic and respiratory separation. Environmental awareness, 
increased spacing and opening windows can help to reduce transmission risks, and training of all 
clinic staff and educational displays can reinforce the messages and help to prevent transmission of 
all respiratory infections, including TB. 

Information, education and counselling should also be provided to people with TB and their family 
members to reduce the risk of transmission to the family and the community. Patient groups, carers 
and patients should receive targeted messages about the risks of infection (and TB) for people 
living with diabetes. They should include the importance of adhering to TB treatment, advice on 
cough etiquette, sleeping alone, avoiding congregate settings and spending as much time as 
possible outdoors when feasible, until the individual is no longer infectious (112). Patient groups and 
community representatives can work with health-care professionals to develop messages targeted 
at different audiences (e.g. for people affected by TB, carers, community leaders) to make them 
meaningful and widely available. 

In order to minimize the time spent in health-care facilities, community or home treatment support 
for TB is recommended over health facility-based treatment support or unsupervised treatment (31). 
Digital and virtual technology could reduce the frequency of in-person attendance in diabetes clinics 
if the resources are made available (85,141,142). 

Periodic evaluation of IPC practices is essential to ensure that the measures are appropriate. 
Assessment of TB IPC should be part of routine supervision of all health facilities that provide care 
for diabetes. A standardized checklist for periodic evaluation of IPC practices can be used in such an 
assessment, which can also be used to measure progress over time. An example of such a checklist 
that can be adapted by countries to suit their context is provided in Annex 6. 
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4. Reduce the burden of diabetes 
among people with TB. 

Diabetes is a chronic disease that occurs either when the pancreas does not produce enough insulin 
or when the body cannot effectively use the insulin it produces. Insulin is a hormone that regulates 
blood glucose. Hyperglycaemia, also referred to as raised blood glucose or raised blood sugar, 
is a common effect of uncontrolled diabetes and, over time, leads to serious damage to many of 
the body’s systems, especially the nerves and blood vessels. More than 95% of people living with 
diabetes have type 2 diabetes, which is often preventable. Factors that contribute to developing type 
2 diabetes include being overweight, not getting enough exercise and genetics. Symptoms of type 
2 diabetes can be mild, and the disease may therefore be diagnosed several years after onset, after 
complications have already arisen. Type 1 diabetes is characterized by deficient insulin production 
and requires daily administration of insulin. Type 1 diabetes is more likely to present with symptoms. 
Neither its cause, nor the means to prevent it are known. Other types of diabetes also exist, including 
a specific form of diabetes in pregnancy called gestational diabetes (143). 

Diabetes is a common condition in adults globally and is often under-diagnosed. It is also a common 
condition among people with TB and, in many settings, is more common among people with TB 
than in the general population. One systematic literature review reported a prevalence of diabetes of 
15.3% (95% prediction interval, 2.5 ; 36.1) among people with TB, with substantial variation among 
countries (10). Given the risk of poor TB treatment outcomes and relapse among people living with 
diabetes, it is important to diagnose diabetes among people with TB, and, if it is diagnosed, to ensure 
appropriate management and people-centred care. In the era of expanded access to diabetes testing 
and management, there are opportunities for TB programmes and NCD programmes to collaborate 
to reduce the burden of ill health.

4.1 Diabetes screening and diagnosis

WHO recommendation

People with TB should be screened for diabetes at the start of their treatment, where resources 
for diagnosis are available. The type of screening and diagnostic tests should be adapted to the 
context of local health systems and the availability of resources, while awaiting additional evidence 
on the best screening and diagnostic approach or approaches.

(Strong recommendation, low certainty of evidence) (21) 

WHO recommends biochemical testing for diabetes among adults who have signs and symptoms of 
diabetes, among adults who are ≥ 40 years with a BMI > 25 kg/m2 or anyone with a BMI > 30 kg/m2 
(33,34). WHO also recommends that individuals with TB be screened for diabetes (21).
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Therefore, as part of the basic clinical package of TB care and aligned with scaling up access to 
diabetes diagnostic and treatment services, diabetes screening should be offered to people with TB, 
without incurring additional costs to the person in need. 

4.1.1  Diabetes screening strategies for people with TB

Studies of diabetes screening among people with TB have reported considerable variation in the 
yield of newly diagnosed diabetes, from < 5% (144–154) to > 20% (62,155–159), according to the 
algorithm used, the background prevalence of diabetes and the selection and age of the individuals 
with TB who were tested for diabetes. Studies in which prevalence rates of diabetes > 20% among 
people with TB were conducted in countries in the regions of the Americas, South-East Asia and 
the Eastern Mediterranean, probably reflecting the higher background prevalence of diabetes in the 
general population in those regions (62,155–163).

To introduce diabetes screening of people with TB, NTPs and NCD programmes should co-develop 
strategies to identify diabetes among people with TB according to the epidemiology, resources and 
other factors, such as the structure of the health system (e.g. strength of primary care). 

Strategies for identifying diabetes among people with TB comprise a combination of the following: 

• assessment of known diabetes status or a previous diabetes diagnosis;
• assessment of signs and symptoms of diabetes, as well as risk factors such as age and BMI, to 

inform any decision on diabetes testing; and
• diabetes testing with biochemical tests for all people with TB with or without signs or symptoms 

of diabetes.

As part of good clinical practice and during the initial clinical consultation, evaluation of people 
newly registered for TB treatment should include enquiry about any past diagnosis of diabetes 
and past or current treatment with glucose-lowering medication. The literature indicates that the 
specificity of self-reported diabetes is > 95%, although the sensitivity for prevalent diabetes is about 
50%, as many people have undiagnosed diabetes (164,165). Significant gaps have been reported 
in the cascade of care for diabetes, from testing to treatment to achieving glycaemic control, and 
strategies for retention in diabetes care should be strengthened (166–168). Assessment of known 
diabetes status may therefore be an opportunity for re-engaging individuals in diabetes care.

Diabetes testing with biochemical tests should be available to people attending TB care who do 
not know their diabetes status. This is particularly important in settings with a high background 
prevalence of diabetes or where the prevalence of diabetes is higher among people with TB than in 
the general population. TB and NCD programmes should jointly plan and advocate for resources to 
test all people with TB for diabetes without incurring out-of-pocket costs. Where universal diabetes 
testing for people with TB is not yet available, signs and symptoms of diabetes should be assessed, 
and BMI should be evaluated in line with WHO guidance for the general population (see Fig. 2). 
Adults with TB who have symptoms of diabetes or are > 40 years and are overweight and those who 
are obese (according to BMI) should be prioritized for diabetes testing, while scaling up diabetes 
testing services for all people with TB. 

Validated tools for scoring diabetes risk exist for the general population in various settings (169–171). 
While studies have been conducted to assess the accuracy of “risk scores” as a first step before 
offering diabetes testing to people with TB, there is currently no WHO-recommended risk assessment 
tool and therefore none that have been validated for people with TB. This is an area for operational 
research (154,172). 
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Fig. 2.  Assessment of signs and symptoms before testing for diabetes 

4.1.2  How to diagnose diabetes in people with TB 

Diagnosis of diabetes is based on values for plasma glucose or HbA1c. Diagnostic cut-off values 
and the strengths and weaknesses of available testing technologies are presented in Fig. 3. All the 
diabetes testing technologies are available in point-of-care form, and efforts should be made to 
expand access to these technologies within health-care settings that provide TB care to reduce the 
need for people with TB to travel to another facility for diagnostic confirmation (see section 2.4.3). 

If an individual with TB presents with signs or symptoms of diabetes, one diabetes diagnostic test is 
generally sufficient to establish a diagnosis. In the presence of symptoms, a random plasma glucose 
test, a single fasting plasma glucose test, a post-load plasma glucose test or an HbA1c test may be 
used for diagnosis. In settings where no other point-of-care tests or laboratory facilities are available 
for plasma glucose or glycated haemoglobin measurement, urine dipsticks may be used. Urine 
dipsticks are simple to use but have low sensitivity; therefore, a negative test result does not exclude 
diabetes. Type 1 diabetes is more likely to present with symptoms, and its onset typically occurs in 
children and young adults. Plasma glucose is the preferred diagnostic test for people with symptoms 
who are suspected of having type 1 diabetes (33).

To confirm a diagnosis of diabetes in asymptomatic people identified through screening with a 
biochemical test, a repeated test is required, preferably with the same test, as soon as practicable, on a 
subsequent day (33). In such situations, a fasting plasma glucose test, a post-load plasma glucose test 
or an HbA1c test may be used for both screening and diagnostic confirmation. 

ASSESS

RISK FACTORS
 Overweight /obesity
 Physical inactivity
 Having a first-degree relative with diabetes

 History of gestational diabetes, or preeclampsia
 History of CVD, hypertension, dyslipidaemia

Symptons
 Polyuria (excessive passing of urine)
 Polydipsia (excessive thirst)
 Unexplained weight loss
 Polyphagia (excessive hunger)
 Vision changes
 Fatigue

Signs
 Acute metabolic deterioration and/or acute 

presentation of chronic complications
 Severe dehydration 
 Kussmaul's respiration
 Altered level of consciousness
 Complications (acute coronary disease, stroke, 

kidney disease, vision loss, diabetic foot)

Test adults who are symptomatic, or aged >40 years and who are overweight (BMI > 25),  
or obese (BMI > 30), or follow national guidelines

Source: WHO (34).
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It should be noted that glucose levels can be elevated at the time of TB diagnosis due to stress or 
TB infection-related hyperglycaemia (173–175). Infection-related hyperglycaemia tends to decrease 
during TB treatment (176–178). Nevertheless, diabetes management should be based on the level 
of glycaemia, regardless of whether the hyperglycaemia might be transient or not. The intensity 
of treatment (diet and physical activity, oral glucose-lowering medicine, insulin) will depend on 
glycaemic values. If the hyperglycaemia is in fact transient, the treatment may not be continued at 
later follow-up appointments, according to glycaemic values. It is therefore critical to reassess the 
glycaemic status after 1 month as part of standard diabetes management (33). 

People with TB and newly diagnosed hyperglycaemia should be advised about the importance of 
reassessment of glycaemic status, and the TB care provider should ensure that testing is offered before 
TB treatment ends, either at the facility or through referral to a facility where diabetes care is provided. 

4.2 Management of diabetes

4.2.1  Management of type 2 diabetes

For people with diabetes and TB, the priority is to treat both diseases successfully. Initial management 
of newly diagnosed type 2 diabetes depends on the symptoms and blood glucose levels. Individuals 
with symptoms and a fasting plasma glucose ≥ 15 mmol/L or fasting or random plasma glucose 
> 18 mmol/L, regardless of symptoms, should be tested for urine ketones, diabetes medication 
should be started, and they should be referred to higher-level care as necessary. For people who 
have moderately elevated blood glucose levels (fasting plasma glucose [FPG] ≥7 mmol/L and <18 
mmol/L or random plasma glucose [RPG] ≥11.1 mmol/L and<18 mmol), the immediate intervention 
is counselling on diet and physical activity (see Fig. 4). It is also important to obtain a full medical 
history, including for cardiovascular disease, given the higher risk of both micro- and macrovascular 
complications among people with diabetes and the need for prevention and management. Blood 
glucose levels should be re-assessed by a health worker after 1 month or immediately symptoms 
appear. Further details are provided in Fig. 4. 

Management of type 2 diabetes in people with TB should be provided according to existing guidelines 
(33). While glycaemic control to achieve an HbA1c of about 7% is generally recommended, a more 
lenient HbA1c target (e.g. < 8%) might be assigned to people with diabetes who have markedly 
elevated glucose levels and TB, which would be more tolerable in the short term to achieve the aim 
of good, consistent glycaemic control. A healthy diet to achieve or maintain a normal body weight 
and regular physical activity are the mainstays of diabetes management. Tailored advice should be 
provided on a balanced diet, physical activity, weight management, smoking cessation and harmful 
use of alcohol as appropriate. 

Glucose-lowering medication might also be necessary. Metformin is the recommended initial 
glucose-lowering medication for people who do not achieve the desired glycaemic control with 
diet and physical activity. A second-generation sulfonylurea (preferably gliclazide) may be used as 
initial first-line treatment when metformin is contraindicated (i.e. estimated glomerular filtration rate 
< 30 mL/min per 1.73 m2) or not tolerated. If diet, physical activity and metformin do not control 
glycaemia, a second-generation sulfonylurea may be combined with metformin. If this does not 
control hyperglycaemia, treatment with human insulin may be considered. If other glucose-lowering 
medication is more affordable than human insulin, options such as dipeptidyl peptidase 4-inhibitors, 
sodium glucose co-transporter 2 inhibitors or pioglitazone could be used before insulin in cases of 
treatment failure with metformin and gliclazide. 
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TEST ADULTS who have symptoms of diabetes with fasting or random plasma glucose (FPG or RPG)

TEST ASYMPTOMATIC ADULTS who are 40+ years old and BMI ≥25 (FPG)

REVIEW in 3–5 days

REVIEW in 2–3 months

TEST urine ketones

IF goal NOT achieved

No improvement Improvement

CONTINUE
treatment

Urine ketones ≥2+ Urine ketones <2+

FPG ≥7 mmol/L and <18 mmol/L or RPG ≥11.1 mmol/L

IF ASYMPTOMATIC repeat test on subsequent day

Counsel on diet and physical activity and adherence to 
medicines at all visits

IF goal not achieved BEGIN 
METFORMIN 500 mg daily

IF SYMPTOMATIC 
and FPG ≥15 mmol/L

IF goal not achieved INCREASE 
METFORMIN to 1000 mg 1 x daily

IF SYMPTOMATIC 
and FPG ≥15 mmol/L

IF goal not achieved INCREASE 
METFORMIN to 1000 mg 2 x daily

IF SYMPTOMATIC 
and FPG ≥15 mmol/L

IF goal not achieved ADD 
gliclazide 80 mg 1 x daily

IF SYMPTOMATIC and 
FPG ≥15 mmol/L

FPG ≥15 mmol/L and SYMPTOMATIC

or

FPG/RPG >18 mmol/L, regardless of symptoms 

GIVE METFORMIN 1000 mg 2 x daily 
and GLICLAZIDE 80 g 2 x daily

Counsel on diet, physical activity and 
adherence to medication

IF goal achieved or frequent 
hypoglycaemia, consider 
reducing or stopping gliclazide 
in people who were on 
2000 mg metformin and 
160 mg gliclazide from 
diagnosis

REVIEW IN 1 MONTH

REFER to higher 
level of care

REFER to higher 
level of care

REFER to higher 
level of care

REVIEW IN 3 MONTHS (or immediately if symptoms appear)

REVIEW IN 1 MONTH (or immediately if symptoms appear)

REVIEW IN 3 MONTHS (or immediately if symptoms appear)

REVIEW IN 3 MONTHS (or immediately if symptoms appear)

REVIEW IN 3 MONTHS (or immediately if symptoms appear)

IF goal not achieved ADD 
gliclazide 80 mg 2 x daily

IF SYMPTOMATIC 
and FPG ≥15 mmol/L

REVIEW IN 3 MONTHS (or immediately if symptoms appear)

IF goal not achieved despite adherence to medication and 
diet and physical activity, REFER to higher level of care or 
BEGIN INSULIN 

Source: WHO (33)

Fig. 4.  Protocol for control of blood glucose in people with type 2 diabetes



42 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, third edition

Further guidance on the management of type 2 diabetes, including the prevention and management 
of complications, is provided in the WHO guidance, Diagnosis and management of type 2 diabetes 
(HEARTS-D) (33). Potential interactions between TB medication and glucose-lowering medication 
should always be considered (see section 3.3), potentially with additional monitoring. As the glucose-
lowering effect of insulin is not affected by anti-TB medications, some experts recommend initiation 
of insulin earlier during TB treatment than the WHO protocol (Fig. 4) recommends in order to 
achieve faster glycaemic control and bacteriological sputum conversion and to prevent drug–drug 
interactions. Although not recommended by WHO as standard practice, this may be considered 
within the context of individual needs and clinical judgement (120).

4.2.2  Management of type 1 diabetes

Globally, type 1 diabetes represents about 2% of the estimated diabetes burden, ranging from 
< 1% in certain Pacific countries to > 15% in northern European populations (179). The type of 
diabetes cannot, however, always be determined at diagnosis, and initial treatment decisions should 
be based on clinical presentation and plasma glucose values. Newly diagnosed individuals with 
clinically suspected type 1 diabetes should be referred to a higher level of care, as type 1 diabetes 
is usually not managed in primary care facilities (33). WHO guidelines recommend use of human 
insulin (short- and intermediate-acting) to manage blood glucose in adults with type 1 diabetes. 
Long-acting insulin analogues might be considered as a last resort to control blood glucose levels 
in adults with type 1 diabetes who have frequent severe hypoglycaemia when taking human insulin. 
There is limited evidence that insulin analogues are more effective, and human insulin is associated 
with better resource use (180). People with type 1 diabetes who are on insulin should be offered self-
monitoring of blood glucose. Self-monitoring and self-adjustment of dosage are recommended in 
type 1 diabetes according to an agreed plan with a health professional (34,181,182).
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4.2.3  Management of complications of diabetes

In addition to achieving glycaemic control, it is also important to consider holistic monitoring and 
care for complications of diabetes. The two most common acute complications are hypoglycaemia 
(abnormally low blood glucose) and hyperglycaemic emergencies, including diabetic ketoacidosis and 
hyperosmolar hyperglycaemic state. Additionally, diabetes can cause microvascular and macrovascular 
complications. Microvascular complications such as diabetic retinopathy, nephropathy and 
neuropathy are typically silent until advanced and can often be identified at screening. Macrovascular 
complications such as coronary artery disease and cerebrovascular disease can be prevented with 
comprehensive control of cardiovascular disease risk factors by use of antihypertensives, statins 
and antiplatelet medications. Algorithms for the prevention and management of these conditions 
among people with diabetes are summarized elsewhere (34). If diabetes is managed in a TB clinic, 
the health-care workers should receive continuous training and mentoring about the risks of clinical 
deterioration of patients with diabetes and about the criteria for referral to specialist services and for 
seeking emergency care.

4.2.4  Side-effects and drug–drug interactions of glucose-lowering medication 

Special considerations for use of diabetes medication during TB care are discussed in section 3.3.1. 
Side-effects can reduce adherence to prescribed medication, and drug–drug interactions can 
reduce its efficacy. TB clinic workers should be aware of the risks and should be trained to respond 
accordingly. Through task shifting and with appropriate training, community health workers or peer 
supporters may be able to assist. For example, they could enquire about adherence to anti-TB and 
glucose-lowering medications, help to resolve any difficulties experienced and provide information 
about prescriptions. 

4.2.5  Considerations for integrated care and linkage to care after completion of TB 
treatment 

To prevent nosocomial transmission of TB to other people attending a diabetes clinic, care for the two 
diseases should ideally be provided in the TB clinic, when feasible. Provision of care in one location is 
also more convenient for the person receiving care. Lessons learnt from the health system response 
to COVID-19 may be used to inform the use of virtual technology, including provider-to-provider 
telemedicine to support co-management of diabetes within TB care (183). Co-management of TB 
and diabetes in the same clinic may improve treatment outcomes and ensure timely identification 
and management of drug–drug interactions and side-effects (13,53,56). For more information on 
models of TB and diabetes care, see section 2. 

If diabetes is managed in a TB clinic, the individual with TB should be referred appropriately for 
continued care for diabetes at the end of TB treatment, with transfer and linkage of the relevant 
medical records. Counselling should be provided to ensure that the person understands that, while 
they may be cured of TB, diabetes is a lifelong condition, which will require ongoing management. 
Monitoring of individuals transferred to diabetes care should be a part of collaborative routine 
monitoring and evaluation in TB and diabetes clinics to ensure continuity of care. 
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Annex 2. Research gaps in the response 
to TB and diabetes

Screening people with diabetes for TB
• Well-designed trials and rigorous quasi-experimental studies in different settings are required 

to investigate the effects of systematic screening for TB in people with diabetes on individual 
outcomes (diagnostic delay, TB treatment outcomes, costs to patients, social consequences) 
and population outcomes (TB prevalence, incidence, transmission), as well as to understand the 
accuracy and guide the choice of different screening algorithms (symptom screening, CXR with 
CAD and mWRDs), the duration of screening intervals, the frequency of screening and the mode 
of delivering the intervention.

• Subpopulations of people with diabetes for whom further investigation is required would include 
people who have uncontrolled and controlled diabetes, people with types 1 and 2 diabetes, 
people with newly diagnosed diabetes, pregnant women, and children and adolescents with 
diabetes.

Prevention of TB among people with diabetes 
• Strong evidence from clinical trials is lacking on the effectiveness, safety, feasibility, cost-

effectiveness and acceptability of systematic testing and treatment of TB infection in people with 
diabetes, including those at risk of MDR-TB, as compared with people receiving standard care 
for control of diabetes. Methods to measure both the incidence of and risk for TB disease could 
be explored, such as the use of genotyping to distinguish between reactivation and reinfection. 

• The performance of TB infection tests should be evaluated in people with diabetes, to assess 
reinfection and to understand how best to use the available tools (e.g. combination or sequential 
use of a tuberculin skin test and interferon-gamma release or other tests of TB infection).

• Studies of pharmacokinetics could help to establish optimal daily dosages of and interactions 
between rifamycin-containing TB prevention regimens and diabetes medications. 

• The durability of protection provided by different TPT regimens, including long-acting injectables, 
should be evaluated in settings in which TB is endemic, including the efficacy of repeated courses 
of TPT among people with diabetes. Studies of the preferences of people with diabetes for 
different regimen characteristics would be helpful.

• Prospective randomized studies are required to determine the incremental benefits of routine 
monitoring of liver enzyme levels over education and clinical observation alone for preventing 
severe clinical adverse events among people with diabetes. 



56 WHO operational handbook on tuberculosis. Module 6: tuberculosis and comorbidities, third edition

TB treatment in people with diabetes
• Well-designed randomized controlled trials and studies to compare the effectiveness, safety, 

pharmacokinetics, cost effectiveness and acceptability of different TB treatment regimens 
(including for treatment of MDR-TB) among people with diabetes are required.

• Operational research should be conducted to assess the effectiveness of different models of 
people-centred care (including telemedicine and community care) for TB and diabetes and 
linkage to onward diabetes care after completion of TB treatment.

Screening people with TB for diabetes
• Evidence is required to compare the effectiveness and cost-effectiveness of different algorithms 

with different diabetes tests, pre-screening with symptoms and risk scores for enhanced detection 
of diabetes in people with TB. 

• Well-designed studies are required to assess the optimal timing for diabetes treatment among 
people with TB (e.g. 1–3 months after initial diagnosis of diabetes).

Diabetes treatment for people with TB
• Well-designed studies are required to assess the impact of TB treatment on the effectiveness of 

diabetes treatment and the optimal dosing of diabetes treatment.
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Annex 3. Criteria for referral to higher 
levels of care (1) 

Urgent (same day) referral should be assured if one of the following is detected: 
• urine ketones ≥ 2 or no improvement in glycaemia ≥ 18 mmol/L after management with 

metformin and/or gliclazide; 
• suspicion of ketoacidosis or hyperosmolar hyperglycaemic state; 
• hypoglycaemia unresolved by treatment; 
• clinical suspicion of type 1 diabetes in a newly diagnosed patient; 
• symptoms or signs of coronary heart disease and stroke; 
• recent deterioration of vision; 
• blood pressure > 200/> 110 mm Hg 
• blood pressure > 180/> 110 mm Hg with headache, shortness of breath, blurred vision, changed 

mental state, nausea, vomiting, reduced urine output;
• infected foot ulcer with or without symptoms of systemic infection or gangrene; 
• critical limb ischaemia; or 
• anuria or estimated glomerular filtration rate < 30 mL/min per 1.73 m2.

Non-emergency referral should be done if one of the following is detected: 
• glycaemia treatment goal is not achieved despite compliance to treatment with oral medication 

(and insulin); 
• estimated glomerular filtration rate 30–59 mL/min per 1.73 m2; 
• moderately or severely increased albuminuria; 
• symptoms and signs of peripheral vascular disease; 
• blood pressure > 130/80 mm Hg despite treatment with two medications; or 
• total cholesterol > 8 mmol/L (310 mg/dL). 

Reference
1. Diagnosis and management of type 2 diabetes (HEARTS-D). Geneva: World Health Organization; 2020 (https://

apps.who.int/iris/handle/10665/331710, accessed 11 September 2024). Licence: CC BY-NC-SA 3.0 IGO

https://apps.who.int/iris/handle/10665/331710
https://apps.who.int/iris/handle/10665/331710
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Annex 4. Monitoring and evaluation of 
collaborative TB/DM activities

Continued monitoring of collaborative TB/DM activities and evaluation of their impact is critical 
for scaling up, for monitoring progress and for identifying gaps in implementation. This requires 
an effective, efficient monitoring and evaluation system. Table A.4.1. summarizes suggested core 
indicators for monitoring and evaluating collaborative TB/DM activities. 

Table A.4.1.   Summary of indicators for monitoring and evaluating collaborative 
TB/DM activities

Reduce the burden of TB among people living with diabetes (reported by the diabetic care 
provider).

1. Percentage of people newly diagnosed with diabetesa who were screened for TB
 Numerator: Number of people newly diagnosed with diabetesa who were screened for TB x 100 
 Denominator: Number of people newly diagnosed with diabetesa

2. Percentage of people newly diagnosed with diabetesa who were diagnosed with a new episode of TBb out of 
those who were screened for TB

 Numerator: Number of people newly diagnosed with diabetesa who were screened for TB and subsequently 
diagnosed with a new episode of TB x 100

 Denominator: Number of people newly diagnosed with diabetesa who were screened for TB
3. Percentage of people newly diagnosed with diabetesa and diagnosed with a new episode of TBb who started 

TB treatment 
 Numerator: Number of people newly diagnosed with diabetesa and diagnosed with a new episode of TBb 

who started TB treatment x 100
 Denominator: Number of people newly diagnosed with diabetesa and diagnosed with a new episode of TBb

Reduce the burden of diabetes among people with TB (reported by the TB care provider).

4. Percentage of people diagnosed with a new episode of TBb whose diabetes status was assessed
  Numerator: Number of people diagnosed with a new episode of TB whose diabetes status was assessed 

(who were tested for diabetes or were already known to have diabetes) x 100
 Denominator: Number of people diagnosed with a new episode of TB 
5. Percentage of people diagnosed with a new episode of TBb who were confirmed to have diabetesc out of 

those whose diabetes status was assessed 
 Numerator: Number of people with a new episode of TB who were confirmed to have diabetes x 100
 Denominator: Number of people whose diabetes status was assessed

a Diagnostic criteria for diabetes can be found in the WHO guidance, Diagnosis and management of type 2 diabetes (HEARTS-D) (1)
b  The definition of a new episode includes individuals with TB disease who are classified as new cases, recurrent cases or cases 

with unknown previous treatment history. New episodes of TB disease comprise both drug-susceptible and drug-resistant TB. 
Disaggregation may follow the categories outlined in the TB surveillance guidance.

c  Includes people newly or previously diagnosed with diabetes.

Additional indicators may be added for monitoring glycaemic control in people with TB at the end 
of TB treatment and for monitoring TB treatment outcomes among people with diabetes. 

Reference
1. Diagnosis and management of type 2 diabetes (HEARTS-D). Geneva: World Health Organization; 2020 (https://

apps.who.int/iris/handle/10665/331710, accessed 11 September 2024). Licence: CC BY-NC-SA 3.0 IGO

https://apps.who.int/iris/handle/10665/331710
https://apps.who.int/iris/handle/10665/331710
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Annex 5. Examples of recording and 
reporting forms

Source: Lin et al. (1)
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Source: Adaptation of a data collection form from Ministry of Health, Mexico

Reference
1. Lin Y, Li L, Mi F, Du J, Dong Y, Li Z et al. Screening patients with diabetes mellitus in China. Trop Med Int Health. 

2012;10:1302–8 (https://doi.org/10.1111/j.1365-3156.2012.03069.x, accessed 11 September 2024). 

National Health System of Mexico 
TB epidemiological surveillance Form 

I. IDENTIFICATION DATA OF THE PERSON
Affiliation or file number: Case number: 
Name: Tax ID:  Health Insurance No: 

Paternal last name Maternal last name First name (s) 

Birth details 
State of birth: Municipality of birth: 

Age: Years Months Days Sex: M F Date of birth: / / 
Day Month Year 

Speaks indigenous language? Yes No Which one:    Is s/he indigenous? Yes No 
Current residence 
State:  Jurisdiction: Municipality: 
Locality: Neighbourhood:  Street:  

Telephone:  Street number/entry:  Post code :  

Is the person homeless? Yes No 
Education 

No schooling Can read and write 
Incomplete secondary school Secondary or equivalent 

Postgraduate Not applicable 

Less than 3 years of primary school  
High school 

Not specified 

3-5 years primary school 
Technical career 

Other 

Completed primary school 
Professional    

OCCUPATION 

WORK ADDRESS 
State:   Municipality: Locality:  Neighbourhood: 
Street:   Street no/entrance:  

  Post code :  Telephone  

II. DATA OF THE REPORTING UNIT
Name of unit:  State: Jurisdiction:  

Unit code:  Municipality:  Locality:  
Delegation:  Institution:  Level of care: 1st 2nd 3rd 

Date of request for care: / / Date of notification to Health HQ:  / / Date of notification to the DGEpi:  / / 
Day  Month Year Day Month Year Day Month  Year 

Date of start of assessment: / / Date of notification to state: / / Date of end of assessment: / / 
Day Month Year Day  Month  year Day  Month  Year 

TYPE OF CASE-FINDING 
Passive case-finding External consultation Hospitalization Contact tracing 
Active case-finding Correctional facility School Health day Other (specify) 

III. CLINICAL PRESENTATION
Date of onset of signs and symptoms: / / Weight:  Kg. Height:  cm. BMI:

Day  Month  Year 
(Yes=1, No=2, Ignored=9) 

Productive cough Lack of energy Headache 
Dry cough Fatigue Poor appetite 
Stupor Tremor Weakness 
Fever Sweating Nausea 

Adenopathy 
Vomiting 
Hemoptysis 
Lethargy 

Weight loss 
Disorientation 
Neck stiffness 
Paralysis 

Drowsiness Growth arrest 
Convulsions Pleural effusion             
Muscle weakness 
Other (specify): 

 

Site of disease: 1. Pulmonary, 2. Meningeal/CNS, 3. Intestinal/Peritoneal, 4.Bone, 5. Renal, 6. Genitourinary, 7. Skin, 8. Eye, 9. Ear, 10. Thyroid gland,  
11. Adrenal gland, 12. Lymph nodes, 13. Miliary, 14. Pleural, 15. Other (specify):
If more than one, indicate the locations: 

IV. ASSOCIATED CONDITIONS
(Yes=1, No=2) 

HIV/AIDS Diabetes mellitus Malnutrition Neoplasms Immunosupression Alcoholism Smoking Drug use 

Other (specify): 

V. PATIENT HISTORY
 BCG vaccination: yes No Date of vaccination: / / 

Day  Month  Year 

Was PPD applied? Yes No Date of PPD: / / Result: 1. Reactor, 2. No reactor
Day  Month  Year 

Previous tuberculosis? Yes No If yes, indicate the year of diagnosis:  
Contact with a person with tuberculosis? Yes No Don’t know If yes, indicate the year: 

Was the person offered a diagnostic test for Diabetes Mellitus? Yes 
Did the person agree to have diagnostic test for a Diabetes Mellitus? Yes 

No 
No Date of test: / /  Result: 1.Positive, 2.Negative 

Day  Month  Year 
Was the person offered an HIV test? Yes 
Did the person accept to have an HIV test? Yes 

No 
No Date of test: / / Result: 1.Positive, 2.Negative 

Day  Month  Year 

Is the person bi-national? Yes No If yes, indicate the reference document 1.Reference form, 2.Other, 3.None

Migrant? Yes No Country of origin 1.USA, 2.Guatemala, 3.Belize, 4.Other (specify): 

Specify if the person is pregnant (for women of reproductive age): Yes No 

TB epidemiological surveillance formNational Health System of Mexico 
TB epidemiological surveillance Form 

I. IDENTIFICATION DATA OF THE PERSON
Affiliation or file number: Case number: 
Name: Tax ID:  Health Insurance No: 

Paternal last name Maternal last name First name (s) 

Birth details 
State of birth: Municipality of birth: 

Age: Years Months Days Sex: M F Date of birth: / / 
Day Month Year 

Speaks indigenous language? Yes No Which one:    Is s/he indigenous? Yes No 
Current residence 
State:  Jurisdiction: Municipality: 
Locality: Neighbourhood:  Street:  

Telephone:  Street number/entry:  Post code :  

Is the person homeless? Yes No 
Education 

No schooling Can read and write 
Incomplete secondary school Secondary or equivalent 

Postgraduate Not applicable 

Less than 3 years of primary school  
High school 

Not specified 

3-5 years primary school 
Technical career 

Other 

Completed primary school 
Professional    

OCCUPATION 

WORK ADDRESS 
State:   Municipality: Locality:  Neighbourhood: 
Street:   Street no/entrance:  

  Post code :  Telephone  

II. DATA OF THE REPORTING UNIT
Name of unit:  State: Jurisdiction:  

Unit code:  Municipality:  Locality:  
Delegation:  Institution:  Level of care: 1st 2nd 3rd 

Date of request for care: / / Date of notification to Health HQ:  / / Date of notification to the DGEpi:  / / 
Day  Month Year Day Month Year Day Month  Year 

Date of start of assessment: / / Date of notification to state: / / Date of end of assessment: / / 
Day Month Year Day  Month  year Day  Month  Year 

TYPE OF CASE-FINDING 
Passive case-finding External consultation Hospitalization Contact tracing 
Active case-finding Correctional facility School Health day Other (specify) 

III. CLINICAL PRESENTATION
Date of onset of signs and symptoms: / / Weight:  Kg. Height:  cm. BMI:

Day  Month  Year 
(Yes=1, No=2, Ignored=9) 

Productive cough Lack of energy Headache 
Dry cough Fatigue Poor appetite 
Stupor Tremor Weakness 
Fever Sweating Nausea 

Adenopathy 
Vomiting 
Hemoptysis 
Lethargy 

Weight loss 
Disorientation 
Neck stiffness 
Paralysis 

Drowsiness Growth arrest 
Convulsions Pleural effusion             
Muscle weakness 
Other (specify): 

 

Site of disease: 1. Pulmonary, 2. Meningeal/CNS, 3. Intestinal/Peritoneal, 4.Bone, 5. Renal, 6. Genitourinary, 7. Skin, 8. Eye, 9. Ear, 10. Thyroid gland,  
11. Adrenal gland, 12. Lymph nodes, 13. Miliary, 14. Pleural, 15. Other (specify):
If more than one, indicate the locations: 

IV. ASSOCIATED CONDITIONS
(Yes=1, No=2) 

HIV/AIDS Diabetes mellitus Malnutrition Neoplasms Immunosupression Alcoholism Smoking Drug use 

Other (specify): 

V. PATIENT HISTORY
 BCG vaccination: yes No Date of vaccination: / / 

Day  Month  Year 

Was PPD applied? Yes No Date of PPD: / / Result: 1. Reactor, 2. No reactor
Day  Month  Year 

Previous tuberculosis? Yes No If yes, indicate the year of diagnosis:  
Contact with a person with tuberculosis? Yes No Don’t know If yes, indicate the year: 

Was the person offered a diagnostic test for Diabetes Mellitus? Yes 
Did the person agree to have diagnostic test for a Diabetes Mellitus? Yes 

No 
No Date of test: / /  Result: 1.Positive, 2.Negative 

Day  Month  Year 
Was the person offered an HIV test? Yes 
Did the person accept to have an HIV test? Yes 

No 
No Date of test: / / Result: 1.Positive, 2.Negative 

Day  Month  Year 

Is the person bi-national? Yes No If yes, indicate the reference document 1.Reference form, 2.Other, 3.None

Migrant? Yes No Country of origin 1.USA, 2.Guatemala, 3.Belize, 4.Other (specify): 

Specify if the person is pregnant (for women of reproductive age): Yes No 

National Health System of Mexico 
TB epidemiological surveillance Form 

I. IDENTIFICATION DATA OF THE PERSON
Affiliation or file number: Case number: 
Name: Tax ID:  Health Insurance No: 

Paternal last name Maternal last name First name (s) 

Birth details 
State of birth: Municipality of birth: 

Age: Years Months Days Sex: M F Date of birth: / / 
Day Month Year 

Speaks indigenous language? Yes No Which one:    Is s/he indigenous? Yes No 
Current residence 
State:  Jurisdiction: Municipality: 
Locality: Neighbourhood:  Street:  

Telephone:  Street number/entry:  Post code :  

Is the person homeless? Yes No 
Education 

No schooling Can read and write 
Incomplete secondary school Secondary or equivalent 

Postgraduate Not applicable 

Less than 3 years of primary school  
High school 

Not specified 

3-5 years primary school 
Technical career 

Other 

Completed primary school 
Professional    

OCCUPATION 

WORK ADDRESS 
State:   Municipality: Locality:  Neighbourhood: 
Street:   Street no/entrance:  

  Post code :  Telephone  

II. DATA OF THE REPORTING UNIT
Name of unit:  State: Jurisdiction:  

Unit code:  Municipality:  Locality:  
Delegation:  Institution:  Level of care: 1st 2nd 3rd 

Date of request for care: / / Date of notification to Health HQ:  / / Date of notification to the DGEpi:  / / 
Day  Month Year Day Month Year Day Month  Year 

Date of start of assessment: / / Date of notification to state: / / Date of end of assessment: / / 
Day Month Year Day  Month  year Day  Month  Year 

TYPE OF CASE-FINDING 
Passive case-finding External consultation Hospitalization Contact tracing 
Active case-finding Correctional facility School Health day Other (specify) 

III. CLINICAL PRESENTATION
Date of onset of signs and symptoms: / / Weight:  Kg. Height:  cm. BMI:

Day  Month  Year 
(Yes=1, No=2, Ignored=9) 

Productive cough Lack of energy Headache 
Dry cough Fatigue Poor appetite 
Stupor Tremor Weakness 
Fever Sweating Nausea 

Adenopathy 
Vomiting 
Hemoptysis 
Lethargy 

Weight loss 
Disorientation 
Neck stiffness 
Paralysis 

Drowsiness Growth arrest 
Convulsions Pleural effusion             
Muscle weakness 
Other (specify): 

 

Site of disease: 1. Pulmonary, 2. Meningeal/CNS, 3. Intestinal/Peritoneal, 4.Bone, 5. Renal, 6. Genitourinary, 7. Skin, 8. Eye, 9. Ear, 10. Thyroid gland,  
11. Adrenal gland, 12. Lymph nodes, 13. Miliary, 14. Pleural, 15. Other (specify):
If more than one, indicate the locations: 

IV. ASSOCIATED CONDITIONS
(Yes=1, No=2) 

HIV/AIDS Diabetes mellitus Malnutrition Neoplasms Immunosupression Alcoholism Smoking Drug use 

Other (specify): 

V. PATIENT HISTORY
 BCG vaccination: yes No Date of vaccination: / / 

Day  Month  Year 

Was PPD applied? Yes No Date of PPD: / / Result: 1. Reactor, 2. No reactor
Day  Month  Year 

Previous tuberculosis? Yes No If yes, indicate the year of diagnosis:  
Contact with a person with tuberculosis? Yes No Don’t know If yes, indicate the year: 

Was the person offered a diagnostic test for Diabetes Mellitus? Yes 
Did the person agree to have diagnostic test for a Diabetes Mellitus? Yes 

No 
No Date of test: / /  Result: 1.Positive, 2.Negative 

Day  Month  Year 
Was the person offered an HIV test? Yes 
Did the person accept to have an HIV test? Yes 

No 
No Date of test: / / Result: 1.Positive, 2.Negative 

Day  Month  Year 

Is the person bi-national? Yes No If yes, indicate the reference document 1.Reference form, 2.Other, 3.None

Migrant? Yes No Country of origin 1.USA, 2.Guatemala, 3.Belize, 4.Other (specify): 

Specify if the person is pregnant (for women of reproductive age): Yes No 

https://doi.org/10.1111/j.1365-3156.2012.03069.x
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Annex 6. A standardized checklist for 
periodic evaluation of TB infection 
prevention and control

This checklist is based on one produced by Médecins Sans Frontières (1).

Instructions: This tool provides an idea of the risk of transmission of M. tuberculosis in a health-care 
facility or congregate setting. The results should be completed by the IPC focal person and interpreted 
by the IPC committee. For the Yes/No questions, a Yes answer indicates good TB IPC practices. Any 
pertinent information on No answers is noted in the Comments section below each table.

Overview of the facility 

Interview with the health facility manager

Name, address and telephone number of the facility
Name of assessor
Name of facility manager
Date of current TB IPC assessment
Date of previous TB IPC assessment
Type of facility (e.g. primary health care or prison)
Medical services offered (e.g. outpatient consultation, voluntary counselling and testing or antenatal care)
Size of the population served by this facility
Facility TB case notification rate per 100 000 per year
National TB case notification rate per 100 000 per year
Number of DR-TB patients in care
Number of people living with HIV in care
Average number of cases of TB reported per month in the facility
Is there a functional IPC committee in the facility or a committee at which TB IPC is discussed?
Is there a written facility-specific IPC plan (that includes TB IPC)? a

Is a budget allocated for TB IPC activities?
Is there a person in charge or a focal person for TB?
Is the TB focal person a member of the facility IPC committee?
How often does the IPC committee meet? a

Did all the clinical staff receive documented TB IPC training or refresher training within the past 2 years? b

a If possible, obtain a copy of the minutes of the last IPC meeting and TB IPC plan.
b Review and note number (%).

Comments________________________________________________________________________________________
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Administrative measures (risk identification and segregation)

Yes No

Are high-risk areas (e.g. TB ward, antiretroviral treatment centre or sputum collection corner) 
properly identified?
If yes, is there a standard operational procedure to be followed in high-risk areas (e.g. wear 
respirators)?
Are presumptive TB cases separated from other patients?
Are people segregated according to bacteriological status (positive/negative)?
If treating DR-TB patients, is segregation by resistance pattern?
Is ambulatory treatment for patients with DR-TB encouraged in the intensive phase?
Is access to high-risk areas limited or restricted for visitors?

Comments________________________________________________________________________________________

Waiting areas 

Observe behaviour for 1 hour, ideally in the main (or in the specific TB) waiting area during busy 
early morning hours.

Yes No

Are patients given health education on TB through talks or audiovisual aids while they wait?
Is there educational content on display regarding TB and cough hygiene?
Are visitors told to cover their nose and mouth when they cough or sneeze?
Are presumptive TB cases separated in any way from other patients?

Comments________________________________________________________________________________________

Management of people with presumptive or confirmed TB 

Interview health-care workers.

Yes No

Is fast-tracking or accompanied referral used to minimize waiting time in crowded spaces?
Are symptomatic individuals offered medical masks?
Are results of sputum smear microscopy available within < 48 h?
Is TB treatment started immediately after TB diagnosis? (Note the average duration between 
date of diagnosis and date of starting TB treatment.)

Comments________________________________________________________________________________________

Sputum specimen collection and preparation 

Witness collection and preparation of a sputum sample.

Yes No

Is sputum collected in a designated, well-ventilated area?
Is sputum collected in labelled, screw-top sterile plastic containers?
If sputum is induced, are the mask and tube replaced or decontaminated between patients?

Comments________________________________________________________________________________________
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Staff measures 

Interview facility manager.

Yes No

Are educational sessions on TB risk for health-care workers conducted annually?
Are staff members involved in patient care evaluated for TB annually?
Do staff members involved in patient care receive an annual chest X-ray?
Have staff members received TPT at least once?
Number of employees notified with TB disease in the past 12–24 months
Are staff aware of national occupational health and safety regulations when diagnosed with TB?

Comments________________________________________________________________________________________

Environmental measures 

If possible, make rough estimates of ventilation with a vaneometer and with smoke tube or incense stick.

Yes No

Is natural ventilation possible? 
If yes, are windows open during busy hours? 
Are health-care workers positioned “up-wind” from patients during consultation and counselling? 
Are waiting areas in outdoor or open areas? 
Is measurement of air changes per hour (ACH) possible? 
Are there at least 12 ACH in all waiting areas? 
Are there at least 12 ACH in consultation rooms and wards? 
Are there at least 20 ACH in the sputum collection area (or in open air)? 
Is a mechanical ventilation system used? a 
Are germicidal ultraviolet fixtures used in areas frequented by patients with infectious TB? a

a If mechanical or germicidal ultraviolet fixtures are used, explain their functioning and maintenance in detail on a separate sheet.

Obtain a scale drawing of the floor plan of the whole facility, including doors and windows. If this 
is not available, make a sketch. Shade the different areas according to the level of risk according to 
environmental measures:

• high risk of TB transmission – dark grey 
• limited risk of TB transmission – grey
• low risk of TB transmission – white

Include patients, staff flow and environmental measures (e.g. ventilation fans and germicidal ultraviolet 
fixtures).

Comments________________________________________________________________________________________
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Personal protective measures 

Walk unannounced around the facility and observe, then discuss with staff.

Yes No

Are medical masks for patients with presumptive TB available in sufficient quantities? 
Are respirators that meet FFP2 or N95 standards available for staff? 
Are respirators available in sufficient quantities for all health-care workers? 
Are respirators of more than one size, model or brand available?
Are respirators available in sufficient quantities for care providers of patients with 
bacteriologically confirmed TB?
Do health-care workers use respirators when assisting in sputum collection or induction?
Do health-care workers wear respirators before entering the room of a person with presumed TB 
or a patient with bacteriologically confirmed TB?
Do health-care workers perform a seal check before wearing a respirator?
Does the facility have a fit-test programme for health-care workers using respirators? 
Do health-care workers who use respirators undergo fit-testing at least once?

Comments________________________________________________________________________________________

Conclusions 

Debrief the health facility manager after completing the assessment. 

According to the assessor and the facility manager, what are the current main issues and barriers in 
implementation of TB IPC? 

___________________________________________________________________________________________________
___________________________________________________________________________________________________

According to the assessor and the facility manager, what are the priority actions for TB IPC in this 
facility within the next 6–12 months? 
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For further information, please contact:
Global Tuberculosis Programme
World Health Organization
20, Avenue Appia CH-1211 Geneva 27 
Switzerland
Web site: www.who.int/tb
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