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3HP or 1HP three months or one month of rifapentine and isoniazid 

6H or 9H six months or nine months of isoniazid

ART antiretroviral therapy

BCG bacille Calmette-Guérin

CD4 cluster of differentiation subtype 4 (type of white blood cell)

CI confidence interval

CSF cerebrospinal fluid

GRADE Grading of Recommendations Assessment, Development and Evaluation

HRZE/2HR or 4HR H – isoniazid 
R – rifampicin 
Z – pyrazinamide 
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2HR/4HR – 2 or 4 months of isoniazid and rifampicin

LF-LAM lateral flow assay – lipoarabinomannan

NAAT nucleic acid amplification test

RR relative risk

TB tuberculosis

UNAIDS Joint United Nations Programme on HIV/AIDS
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Definitions of key terms
Advanced HIV disease For adults, adolescents and children five years and older, advanced HIV disease is defined as a CD4 cell 

count ≤200 cells/mm3.a

At presentation, all children living with HIV younger than five years should be considered as having 
advanced HIV disease unless they have received ART for more than a year and are clinically stable.

Age groups The following definitions for adults, adolescents, children and infants are used in these guidelines for 
the purpose of implementing recommendations for specific age groups. Countries may have other 
definitions under national laws:

•	 An adult is a person older than 19 years of age. 
•	 An adolescent is a person 10–19 years of age inclusive. 
•	 A child is a person one year to younger than 10 years of age. 
•	 An infant is a child younger than one year of age.

Antiretroviral therapy Antiretroviral therapy (ART) refers to using a combination of antiretroviral drugs for treating HIV infection

Antiretroviral Antiretroviral drugs refer to the medicines used to treat HIV

People-centred care People-centred care is focused and organized around the health needs and expectations of people  
and communities rather than diseases

Point-of-care testing Point-of-care testing is conducted at the site at which clinical care is being provided, with the results 
being returned to the person being tested or caregiver on the same day as sample collection and test  
to enable clinical decisions to be made in a timely manner

Rapid ART initiation Rapid ART initiation is initiation within seven days of HIV diagnosis, with a preference for starting  
on the same day as diagnosis

Task sharing Task sharing is the rational redistribution of tasks between cadres of health-care workers with longer 
training and other cadres with shorter training, such as lay providers

Treatment failure Lack of clinical or viral response among people who received suboptimal treatment or who received 
optimal treatment but failed to respond clinically. (refers to both viral and clinical failure)b

Viral suppression Viral suppression is a viral load that is undetectable (less than 50 copies/mL)

Viral failure Viral failure is defined by a persistently detectable viral load exceeding 1000 copies/ml after at least  
six months of using ART.

a	 Where CD4 testing is unavailable, advanced HIV disease can be defined as a WHO clinical stage 3 or 4 event at presentation for care. 
AHD is often used interchangeably with the term “AIDS”.

b	 See Table 19 for the WHO definition of clinical, immune and viral failure.
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Executive summary
Advanced HIV disease is the major cause of 
AIDS-related deaths among people living with 
HIV. In 2017, WHO recommended a package of 
care that should be provided to everyone with 
advanced HIV disease to help to reduce mortality 
and morbidity, along with rapid initiation of 
antiretroviral therapy (ART). Subsequently, WHO 
developed recommendations for the management 
of cryptococcal disease and histoplasmosis, both 
important fungal infections in advanced HIV 
disease, as well as key diagnostic approaches to 
identify tuberculosis (TB) in advanced HIV disease. 
These guidelines were integrated into a chapter 
in the 2021 WHO consolidated guidelines on HIV 
prevention, testing, treatment, service delivery  
and monitoring: recommendations for a public 
health approach. Encouraging HIV programmes  

to link these clinical recommendations with  
WHO recommendations for service delivery 
is critical, especially for ensuring sustained 
engagement as well as reengagement in  
services to both identify and prevent advanced  
HIV disease. These 2025 guidelines respond to  
the need for better approaches to identify  
advanced HIV disease, improve the poor  
outcomes of people living with HIV being  
discharged from hospital and provide updated 
guidance for treatment for Kaposi’s sarcoma 
through evidence-informed recommendations.

The publication contains recommendations that 
are from previously published WHO guidelines 
documents and introduces new recommendations 
developed in 2025.

Summary of 
recommendations

Year of publication Recommendations 

Providing a package of care for advanced HIV disease

2017 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)

CD4 testing for identifying advanced HIV disease

New, 2025 CD4 testing is recommended as the preferred method to identify advanced HIV disease among people 
living with HIV. (Strong recommendation, moderate-certainty evidence)

 In settings in which CD4 testing is not yet available, WHO clinical staging can be used to identify 
advanced HIV disease. (Conditional recommendation, very-low-certainty evidence)
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Year of publication Recommendations 

Interventions to provide at hospital discharge

New, 2025 Hospitalized people with HIV may be provided interventions to support transitions to outpatient care 
and reduce avoidable readmissions. (Conditional recommendation, low-certainty evidence)

Interventions may include: 
•	 pre-discharge goal setting 
•	 medication review 
•	 transitional care planning 
•	 telephone follow-up 
•	 home visits by health-care providers and/or peer supporters 
•	 individualized support.

Clinical management of cryptococcal meningitis

Diagnosis of cryptococcal meningitis

2018 For adults, adolescents and children living with HIV suspected of having a first episode of cryptococcal 
meningitis, prompt lumbar puncture with measurement of cerebrospinal fluid (CSF) opening pressure 
and rapid cryptococcal antigen assay is recommended as the preferred diagnostic approach.  
(Strong recommendation, moderate-certainty evidence for adults and adolescents and low-certainty 
evidence for children)

The following diagnostic approaches are recommended according to the context.

Settings with ready access to and no contraindication for lumbar puncture

1. If both access to a cryptococcal antigen assay (either lateral flow assay or latex agglutination assay) 
and rapid results (less than 24 hours) are available: lumbar puncture with rapid CSF cryptococcal antigen 
assay is the preferred diagnostic approach.a (Strong recommendation, moderate-certainty evidence for 
adults and adolescents and low-certainty evidence for children)

2. If access to a cryptococcal antigen assay is not available and/or rapid results are not available,  
lumbar puncture with CSF India ink test examination is the preferred diagnostic approach.  
(Strong recommendation, moderate-certainty evidence for adults and adolescents and low-certainty  
evidence for children)

Settings without immediate access to lumbar puncture or when lumbar puncture  
is clinically contraindicatedb

1. If both access to a cryptococcal antigen assay and rapid results (less than 24 hours) are available,  
rapid serum, plasma or whole blood cryptococcal antigen assays are the preferred diagnostic 
approaches. (Strong recommendation: moderate-certainty evidence for adults and adolescents and  
low-certainty evidence for children)

2. If a cryptococcal antigen assay is not available and/or rapid access to results is not ensured,  
prompt referral for further investigation and treatment is appropriate. (Strong recommendation, 
moderate-certainty evidence for adults and adolescents and low-certainty evidence for children)

Note: Other diseases that can present with symptoms and signs similar to cryptococcal meningitis  
(such as viral, bacterial or tuberculous meningitis) should also be considered.

Prevention and screening

2018 Overarching principle

Screening for plasma, serum or whole blood cryptococcal antigen is the optimal approach for guiding 
resources in a public health approach and is the preferred approach for identifying infection when 
managing people 10 years and older presenting with advanced HIV disease.

a	 For a first episode, CSF cryptococcal culture is also recommended in parallel with cryptococcal antigen testing if this is feasible.
b	 Contraindications include significant coagulopathy or suspected space-occupying lesion based on focal nervous system signs (excluding 

cranial nerve VI palsy) or recurrent seizures and, where possible, confirmed by computed tomography. Raised intracranial pressure does 
not contraindicate lumbar puncture in (suspected) cryptococcal meningitis. Other contraindications include major spinal deformity and 
refusal by the patient after fully informed consent was sought.
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Year of publication Recommendations 

Prevention and screening

2018 Screeningc for cryptococcal antigen followed by pre-emptive antifungal therapy among cryptococcal 
antigen–positive people to prevent the development of invasive cryptococcal disease is recommended 
before initiating or reinitiating antiretroviral therapy (ART) for adults and adolescents living with HIV  
who have a CD4 cell count <100 cells/mm3. (Strong recommendation, moderate-certainty evidence)

This may be considered at a higher CD4 cell count threshold of >200 cells/mm3.  
(Conditional recommendation, moderate-certainty evidence)

All people living with HIV with a positive cryptococcal antigen screening should be carefully evaluated  
for signs and symptoms of meningitis and undergo lumbar puncture, if feasible, with CSF examination 
and India ink or CSF cryptococcal antigen assay to exclude meningitis. India ink has low sensitivity and  
a negative result on India ink should be confirmed by CSF cryptococcal antigen testing or CSF culture.

When cryptococcal antigen screening is not available, fluconazole primary prophylaxis should  
be given to adults and adolescents living with HIV who have a CD4 cell count <100 cells/mm3.  
(Strong recommendation, moderate-certainty evidence)

This may be considered at a higher CD4 cell count threshold of <200 cells/mm3.  
(Conditional recommendation, moderate-certainty evidence)

Treatment 

Induction therapy

2022 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) should be used as the preferred induction 
regimen for treating people with cryptococcal meningitis. (Strong recommendation, moderate-certainty 
evidence for adults and low-certainty evidence for children)

Alternative induction regimes

2022 If liposomal amphotericin is not available: 
A seven-day course of amphotericin B deoxycholate (1 mg/kg per day) and flucytosine (100 mg/kg per day, 
divided into four doses per day) followed by seven days of fluconazole (1200 mg daily for adults and 12 
mg/kg per day for children and adolescents up to a maximum of 800 mg daily). (Strong recommendation, 
moderate-certainty evidence for adults and low-certainty evidence for children and adolescents)

If no amphotericin formulation is available: 
14 days of fluconazole (1200 mg daily, 12 mg/kg per day for children and adolescents) and flucytosine  
(100 mg/kg per day, divided into four doses per day). (Strong recommendation, moderate-certainty evidence)

Note: fluconazole and flucytosine is the only recommended oral combination regimen and has been 
associated with lower mortality compared with amphotericin B deoxycholate and fluconazole

If flucytosine is not available: 
14 days of liposomal amphotericin B (3–4 mg/kg per day) and fluconazole (1200 mg daily, 12 mg/kg per 
day for children and adolescents up to a maximum of 800 mg daily). (Strong recommendation, moderate-
certainty evidence)

If liposomal amphotericin B and flucytosine are not available: 
14 days of amphotericin B deoxycholate (1 mg/kg per day) and fluconazole (1200 mg daily, 12 mg/kg  
per day for children and adolescents up to a maximum of 800 mg daily). (Strong recommendation, 
moderate-certainty evidence)

Note: flucytosine-containing regimens are superior, and steps should be taken to ensure access  
to this drug.

Use of adjunctive systemic corticosteroids in treating people with cryptococcal meningitis

2018 Routine use of adjunctive corticosteroid therapy during the induction phase is not recommended  
in treating adults, adolescents and children who have HIV-associated cryptococcal meningitis. 
(Strong recommendation, high-certainty evidence for adults and adolescents and moderate-certainty  
evidence for children)

Consolidation

2018 Fluconazole (800 mg daily for adults or 6–12 mg/kg per day for children and adolescents up to a 
maximum of 800 mg daily) is recommended for the consolidation phase (for eight weeks following  
the induction phase). (Strong recommendation, low-certainty evidence)

c	 All people living with HIV with a positive cryptococcal antigen result on screening should be carefully evaluated for signs and symptoms 
of meningitis and undergo a lumbar puncture if feasible with CSF examination and cryptococcal antigen assay (or India ink if 
cryptococcal antigen assay is not available) to exclude meningitis.
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Year of publication Recommendations 

Maintenance

2018 Fluconazole (200 mg daily for adults or 6 mg/kg per day for adolescents and children) is recommended 
for the maintenance phase until immune reconstitution (CD4> 200 cells/mm3) and suppression of viral 
loads on ART. (Strong recommendation, high-certainty evidence)

Timing of ART

2018 Immediate ART initiation is not recommended among adults, adolescents and children living with HIV who 
have cryptococcal meningitis because of the risk of increased mortality and should be deferred 4–6 weeks 
from the initiation of antifungal treatment. (Strong recommendation, low-certainty evidence for adults and 
very-low-certainty evidence for children and adolescents)

Histoplasmosis

Diagnosis of disseminated histoplasmosis among people living with HIV

2021 Among people living with HIV, disseminated histoplasmosis should be diagnosed by detecting 
circulating Histoplasma antigens. (Conditional recommendation, low-certainty evidence)

Induction therapy

2021 Treating people living with HIV for severe or moderately severe histoplasmosis: liposomal amphotericin 
B, 3.0 mg/kg, for two weeks is recommended. In settings in which liposomal amphotericin B is 
unavailable, deoxycholate amphotericin B, 0.7–1.0 mg/kg, is recommended for two weeks.  
(Conditional recommendation, very-low-certainty evidence)

2021 Treating people living with HIV for mild to moderate histoplasmosis: itraconazole 200 mg three times 
daily for three days and then 200 mg twice daily is recommended (Conditional recommendation, very-low-
certainty evidence)

Maintenance therapy

2021 Itraconazole 200 mg twice daily for 12 months is recommended. (Conditional recommendation,  
very-low-certainty evidence)

Less than 12 months of therapy can be considered when the person is clinically stable, receiving ART,  
has suppressed viral load and the immune status has improved. (Conditional recommendation,  
very-low-certainty evidence)

Timing of ART

2021 ART should be initiated as soon as possible among people with disseminated histoplasmosis for whom 
central nervous system involvement is not suspected or proven. (Conditional recommendation, very-low-
certainty evidence)

TB treatment for people with TB, HIV and histoplasmosis

2021 People living with HIV who also have TB and histoplasmosis coinfection should receive TB therapy 
according to WHO treatment guidelines. (Conditional recommendation, very-low-certainty evidence)

Kaposi’s Sarcoma

Pharmacological treatment of Kaposi’s sarcoma

2025 WHO suggests paclitaxel or pegylated liposomal doxorubicin for pharmacological treatment for people 
living with HIV with Kaposi’s sarcoma. (Conditional recommendation, low-certainty evidence)

Treatment of Mild to moderate Kaposi’s sarcoma

2014 In HIV-infected adults, adolescents and children diagnosed with mild or moderate Kaposi sarcoma, 
immediate ART initiation is recommended. (Strong recommendation, low-certainty evidence)

Treatment of severe or symptomatic Kaposi’s sarcoma

2014 Severe or symptomatic disease: in HIV-infected adults, adolescents and children diagnosed with severe 
symptomatic Kaposi sarcoma, immediate ART initiation in combination with systemic chemotherapy is 
recommended. (Strong recommendation, low-certainty evidence)
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List of relevant HIV guidelines

1. Guidelines for managing advanced HIV disease and rapid initiation of antiretroviral therapy, 2017

2. Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health 
approach, 2021 update

3. Guidelines for diagnosing and managing disseminated histoplasmosis among people living with HIV, 2020

4. Guidelines for diagnosing, preventing and managing cryptococcal disease among adults, adolescents and children living  
with HIV, 2022

5. Guidelines for the diagnosis, prevention, and management of cryptococcal disease in HIV-infected adults, adolescents  
and children, March 2018: supplement to the 2016 consolidated guidelines of the use of antiretroviral drugs for treating  
and preventing HIV infection, 2018

6. Guidelines on the treatment of skin and oral HIV-associated conditions in children and adults, 2014

7. Clinical management and infection prevention and control for mpox: living guideline, 2025

These publications are available on the WHO website: https://www.who.int/teams/global-hiv-hepatitis-and-
stis-programmes/guidelines.

Definition of advanced 
HIV disease

A consensus process conducted in 2024 involved 
more than 900 participants, with 47% from the 
African Region. Nearly half represented civil society 
or frontline workers, and 44% identified as living 
with HIV. Consensus supported the clinical use of 
advanced HIV disease to differentiate levels of care 

and communicate disease status to individuals.  
The term advanced HIV disease can also help  
to inform the public, support health education  
and monitor programme outcomes. The older  
term of AIDS remains relevant for advocacy  
and education purposes.

For adults, adolescents and children five years and older, advanced HIV disease is defined as a CD4 
cell count ≤200 cells/mm3.a At presentation, all children living with HIV younger than five years should 
be considered as having advanced HIV disease unless they have received ART for more than a year 
and are considered clinically stable.

a	 Where CD4 testing is unavailable, advanced HIV disease can be defined as a WHO clinical stage 3 or 4 event at presentation for care.

https://www.who.int/teams/global-hiv-hepatitis-and-stis-programmes/guidelines
https://www.who.int/teams/global-hiv-hepatitis-and-stis-programmes/guidelines
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Objectives
These guidelines contribute to achieving the WHO 
Global Health Sector Strategy (1) for HIV 2022–2030 
and the Triple Billion targets, which aim to: ensure 
universal health coverage for 1 billion more people, 
protect 1 billion more people from health emergencies 
and improve health and well-being for 1 billion  
more people.

These guidelines also align with the UNAIDS 95–95–
95 targets, ensuring that 95% of people living with 
HIV know their HIV status, 95% of those diagnosed 
receive sustained antiretroviral therapy (ART) and 
95% of those receiving ART achieve viral suppression 
(2). Updated and integrated guidance on advanced 
HIV disease will help to support countries in 
remaining on track with the UNAIDS-recommended 
2030 targets of reducing the number of people dying 
from AIDS-related causes by 90% from 2010 (3).

Since people with advanced HIV disease are at 
high risk of severe illness and death, especially 
in resource-limited settings, these guidelines 
emphasize early detection, rapid ART initiation 
and optimized clinical management to reduce 
morbidity and mortality. By implementing these 
recommendations, countries can reduce progression 
to severe illness and mortality, improve treatment 
outcomes and advance global HIV elimination goals.

The objectives of these guidelines are:

•	 to provide evidence-informed clinical 
recommendations for screening, prophylaxis, 
treatment and management of opportunistic 
infections for individuals with advanced HIV 
disease;

•	 to guide the implementation of the WHO-
recommended advanced HIV disease package of 
care, including rapid diagnostic tools, pre-emptive 
treatment and optimized ART regimens;

•	 to expand guidance to support strengthening 
health-care provision for both in- and outpatient 
services for advanced HIV disease;

•	 to strengthen service delivery approaches, 
ensuring timely identification, referral and 
management of advanced HIV disease in 
resource-limited settings; and

•	 to support national decision-makers and  
health programme planners in adapting  
and scaling up advanced HIV disease 
management strategies while integrating  
them into broader HIV and health system 
strengthening efforts.
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Target audience
The guidelines are primarily intended for use by 
national HIV programme managers. They will also  
be of interest to the following audiences:

•	 national HIV treatment and prevention  
advisory boards;

•	 national TB programme managers;

•	 managers of maternal, newborn and child  
health and sexual and reproductive health  
and noncommunicable disease programmes 
(including mental health and substance use);

•	 clinicians and other health service providers;

•	 managers of national laboratory services;

•	 people living with HIV and community- 
based organizations;

•	 key population networks; and

•	 international and bilateral agencies and 
organizations that provide financial and  
technical support to HIV programmes in  
resource-limited settings. 
 

Guiding principles

The following principles have informed the 
development of the updated chapter on 
management of advanced HIV disease and  
should guide implementation.

•	 The guidelines are based on a public health 
approach to scaling up the use of antiretroviral 
drugs and related services along the continuum  
of HIV prevention, care and treatment.

•	 Efforts should be made to promote an enabling 
environment and protect the human rights 
of people who need HIV services, including 
ensuring informed consent, preventing stigma 
and discrimination in the provision of services, 
addressing laws and legislation that criminalize the 
behaviour of people and promoting gender equity.

•	 Rapid ART initiation, including same-day start, is a 
programmatic priority for all people living with HIV, 
regardless of CD4 cell count or immune status.

•	 Early diagnosis and prompt initiation of therapy 
for major opportunistic infections is essential to 
improving survival.

•	 People should be promptly referred for HIV 
testing and care following diagnosis of major 
opportunistic infections to facilitate prompt HIV 
diagnosis, linkage to care and uptake of ART.

Implementation of the recommendations in these 
guidelines should be informed by local context, 
including HIV epidemiology, availability of resources, 
the organization and capacity of the health system 
and anticipated cost–effectiveness.
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Burden of advanced 
HIV disease

1	 WHO danger signs for adults: respiratory rate ≥30 breaths per minute; heart rate ≥120 beats per minute; or unable to walk unaided. 
Danger signs for children are any of the following: lethargy or unconsciousness, convulsions; unable to drink or breastfeed; repeated 
vomiting; age-defined tachycardia; or tachypnoea (8).

Introduction

Advanced HIV disease is a serious public health issue, 
including in settings with good coverage of HIV testing 
and treatment and despite having achieved or made 
good progress towards the 95–95–95 targets.

A recent systematic review analysed evidence from 
117 cohorts of people living with HIV in which CD4 
cell counts were measured in health-care settings 
worldwide. The review found that in outpatient 
settings, a third of all CD4 counts measured  
(33.5%, 95% confidence interval (CI) 31.5–35.4%)  
were under 200 cells/mm3. The rate of lower CD4 
cell counts was similar among people starting 
ART (33.5%, 95% CI 32–36%) and people who were 
already taking ART (31%, 95% CI 24–37%), although 
it is likely that CD4 testing was offered routinely to 
people starting ART but only if clinically indicated to 
the people already taking ART (4). Another study (5) 
of nationally representative household surveys from 
13 countries in Africa found an estimated prevalence 
of CD4 cell count under 200 cells/mm3 of 10% of 
adults (age 15 years and older). This corresponds to 
1.9 million (95% CI 1.6 million–2.2 million) individuals 
with advanced HIV disease in sub-Saharan Africa.

Men and adults aged 30 years and older were 
more likely to have CD4 cell count under 200 cells/
mm3. About three quarters of adults living with 
HIV in Africa have viral load suppression, the study 
estimated that 43% of all low CD4 cell counts were 
among people with viral load suppression (5).

This indicates that increasing testing and ART initiation 
are insufficient to tackle advanced HIV disease. Both 
reviews above used CD4 cell counts of less than 200 
cells/mm3 to define advanced HIV disease.

There are an estimated 1.4 million children  
(age 0–14 years) living with HIV worldwide (6). 
Children living with HIV younger than five years are 
considered to have advanced HIV disease unless they 
have been receiving ART for a year or longer and are 
clinically stable. Among older children, 30.1% (95% CI 
25.4–34.8%) had advanced HIV disease in outpatient 
settings (4). There have been large declines in CD4 
testing over time among children, which greatly 
limits the ability to better understand advanced HIV 
disease in this population (7).

Causes of hospital admission 
and death among people 
living with HIV

Advanced HIV disease is a risk for becoming seriously 
unwell and requiring admission to hospital. Serious 
illness1 is often defined by the presence of WHO 
danger signs, although hospital admission itself may 
serve as a proxy indicator in settings where formal 
clinical assessments are limited.

A systematic review (9) of studies reporting the 
cause of hospital admission of people living with 
HIV from 2014 to 2023 showed that the commonest 
causes of hospital admission worldwide were 
AIDS-defining clinical conditions (42% of all hospital 
admissions, 95% CI 35–49%), followed by severe 
bacterial infections (26% of hospital admissions, 
95% CI 20–33%). 

TB was the most common AIDS-defining clinical 
condition, causing 19% of hospital admissions 
worldwide among people living with HIV (95%  
CI 15–23%) (9).
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Among those who survive their hospital admission, 
the period following hospital discharge is also risky.  
In a systematic review of post-discharge outcomes, 
19% of people living with HIV who were discharged 
from hospital alive were readmitted and 14% died 
shortly after hospital discharge (the duration of  
post-discharge follow-up varied by study from 30  
days to 12 months) (10).

The advanced HIV disease 
research landscape
At a WHO led expert consultation in September  
2023, key topics were agreed for advanced HIV 
disease research. These were implementation 
research needs for CD4 testing and differentiated 
service delivery and clinical research needs for  
eight HIV-associated diseases: TB, cryptococcal 
meningitis, severe bacterial infections, Pneumocystis 
pneumonia, toxoplasmosis, cytomegalovirus, 
histoplasmosis and talaromycosis (11).

Priority research gaps in advanced HIV disease 
were identified as part of the expert consultation 
and research roadmap. Research data and reliable 
monitoring and evaluation systems for advanced 
HIV disease are urgently needed. Other research 
gaps included: how best to operationalize point-
of-care CD4 testing; the need for improved 
understanding of the burden of severe bacterial 
infection and antimicrobial resistance in the context 
of advanced HIV disease; improved TB diagnostics 
and TB screening algorithms; treatment guidelines 
based on modern evidence for Pneumocystis 
pneumonia, toxoplasmosis and talaromycosis; 
optimizing inpatient care bundles and inpatient and 
outpatient linkage to reduce mortality around the 
time of hospital admission; and qualitative research 
to determine why individuals are still presenting 
with advanced HIV disease despite widespread 
access to ART. Most evidence for the management 
of advanced HIV disease and related conditions 
arises from studies of adults, and research 
applicable to infants and children is needed.



Providing a package 
of care for advanced 
HIV disease
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CD4 testing and  
WHO clinical staging
Background
WHO introduced HIV clinical staging in 2007 to facilitate 
rapid identification of the stage of HIV infection in 
settings in which HIV testing and CD4 testing were 
very limited or unavailable, primarily as a tool for 
surveillance (12). This was considered feasible since it 
served as a guide for health-care workers to identify 
opportunistic infections and assign a degree of severity 
of illness. Clinical staging of HIV-related disease for 
adults and children was categorized into a four-stage 
system that included standardized descriptors.

A systematic review published in 2014 found that 
against a CD4 cell count threshold of <200 cells/
mm3, the sensitivity of correctly identifying a WHO 
stage 3 or 4 AIDS-defining illness was 60% and 
the specificity was 73% (13). This has important 
implications for providing the WHO-recommended 
package of care for advanced HIV disease (14), since 
it would result in being unable to provide disease 
prevention measures. Instead, treatment would 
more likely be required if a WHO stage 3 or 4 AIDS-
defining illness was identified.

Through a consensus process in 2016 (15), advanced 
HIV disease was defined as all adults, adolescents 
and children younger than five years living with HIV 
with a CD4 count of ≤200 cells/mm3, considering 
the higher mortality below this threshold (15, 16). 

In 2015, WHO recommended ART initiation for all 
people living with HIV regardless of CD4 count  
and also recommended using viral load testing  
as the preferred approach for monitoring the 
response to ART (17).

With the consequent scale-up of viral load testing to 
monitor treatment response, CD4 test use declined 
substantially in most settings with a high burden of 
HIV (18). However, viral load testing does not provide 
information on immune status. WHO clinical staging is 
being used because of lack of availability of CD4 tests.

WHO currently does not provide recommendations 
on a preferred approach for identifying advanced 
HIV disease, and programmes primarily relied on 
the interpretation of the definition of advanced 
HIV disease. There has been a demand from HIV 
programmes worldwide and from representatives  
of civil society for WHO to provide clarity on 
identifying advanced HIV disease since it will highlight 
the importance of CD4 testing as well as advanced 
HIV disease, and drive demand for CD4 testing in 
countries. Thus, there was a need to systematically 
investigate the accuracy of WHO clinical staging 
compared with CD4 testing for identifying individuals 
with advanced HIV disease, to ensure that they 
urgently receive the WHO-recommended package  
of care for advanced HIV disease.

Recommendations 

CD4 testing is recommended as the preferred method to identify advanced HIV disease 
in people living with HIV. (New, 2025) 
Strong recommendation, moderate certainty evidence.

In settings where CD4 testing is not yet available, WHO clinical staging can be used to identify 
advanced HIV disease in people living with HIV. (New, 2025) 
Conditional recommendation, very low certainty evidence. 

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. (2017)  
Strong recommendation, moderate-certainty evidence
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Rationale for the 
recommendations
Balance of benefits and harm
A systematic review2 (Web Annex B) (19) was conducted 
on the diagnostic accuracy of clinical staging for 
detecting advanced HIV disease against CD4 cell count 
measurement (laboratory based), which served as the 
reference standard. Studies were included in which the 
WHO clinical staging classification was compared at 
CD4 cell count threshold of <200 or ≤200 cells/mm3; 24 
studies were included for review (20–43), the majority 
(18 studies) conducted in the WHO African Region,  
with five conducted in the South-East Asia Region  
and one in the Eastern Mediterranean Region.

In relation to the conduct of testing, procedures 
for WHO clinical staging were largely poorly 
conducted. Fourteen of 24 studies did not specify 
who conducted clinical staging, with 10 specifying 
medically qualified clinicians of various cadres. The 
CD4 cell count in the included studies was largely 
measured using laboratory-based flow-cytometry 
measurement, with two studies reporting the use of 
a Coulter manual counting method.

Overall, pooled sensitivity was 61% (95% CI 48–73%) 
and pooled specificity was 72% (95% CI 60–81%). The 
positive likelihood ratio was 2.18 (95% CI 0.28–17.16) 
and negative likelihood ratio 0.54 (95% CI 0.11–2.56). 
Of a hypothetical population of 100 000 people living 
with HIV with a prevalence of advanced HIV disease 
of 25%, 15 250 (15%) would be correctly classified as 
having advanced HIV disease, 54 000 (54%) would 
correctly have advanced HIV disease ruled out, 21 000 
(21%) would be falsely classified as having advanced 
HIV disease when they did not and 9750 (10%) would 
have advanced HIV disease but not be detected. If 
half of the people living with HIV being screened 
had advanced HIV disease, 30 500 (30%) would have 
advanced HIV disease correctly detected, 36 000 (36%) 
would have advanced HIV disease correctly excluded, 
14 000 (14%) would be wrongly classified as having 
advanced HIV disease and 19 500 (20%) would have 
advanced HIV disease but not be detected. The results 
of the risk of bias assessment in the systematic review 
reported overall low certainty of evidence.

The Guideline Development Group agreed through 
consensus that the accuracy of clinical staging was 
low and judged the magnitude of undesirable effects 
(the magnitude to which the intended population 
is being misclassified or not) as being moderate to 

2	 Twabi HH, Ueno A, Ives J, Murtagh R, Mukoka M, Mortazavi SA, Lawrence DS, Choko AT, Semphere R, Balakasi K, Rangaraj A. Diagnostic 
accuracy of the WHO clinical staging system for detection of immunologically defined advanced HIV disease: A systematic review and 
meta‐analysis. HIV medicine. 2025 Sep 18. DOI: https://doi.org/10.1111/hiv.70122

large. This was primarily because of the high rate 
of both false positives and false negatives. False-
positive results could result in unnecessary additional 
testing with associated harm, such as increasing 
costs, burden on health-care workers and discomfort 
and delays for the individual being tested. For the 
increased false negatives, it would result in many 
cases of advanced HIV disease being missed (20%, 
as specified previously), resulting in substantially 
increased morbidity and mortality from missed cases 
of advanced HIV disease in HIV programmes.

The Guideline Development Group judged the 
overall certainty of evidence supporting clinical 
staging as being very low, owing to the additional 
uncertainty of the cadre conducting the clinical 
staging and heterogeneity in the included studies.

The Guideline Development Group judged that 
the balance of benefits and harm favoured CD4 
testing owing to moderate to large potential 
harm identified with clinical staging. The Group 
also noted that, despite the very low certainty of 
evidence, there was no doubt that clinical staging 
is not an accurate method for identifying advanced 
HIV disease in regular clinical practice.

Preferences, acceptability and feasibility
The Guideline Development Group found that 
there was potentially important uncertainty or 
variability regarding the use of clinical staging to 
identify advanced HIV disease and that acceptability 
likely varies; some Guideline Development Group 
members also noted that it was probably not 
acceptable in certain contexts, owing to lack 
of trained workforce, to conduct a full clinical 
examination or also lack of supporting infrastructure 
to confirm diagnosis of specific opportunistic 
infections to stage the individual correctly. The 
Guideline Development Group also determined  
that feasibility of clinical staging might vary.

The rationale for the judgement on preferences was 
informed by evidence provided from the results of an 
online values and preferences survey (Web Annex C) 
conducted among people living with HIV and evidence 
compiled from published literature through a targeted 
literature search. The respondents expressed a strong 
desire to be informed about their immune status 
while receiving routine care and preferred a test that 
involves drawing a blood sample and provides good 
accuracy of testing. Half the respondents indicated 
a preference against undergoing an extended 

https://doi.org/10.1111/hiv.70122
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physical examination when comparing preferences of 
receiving a needle prick with a blood draw compared 
with a detailed physical examination to identify 
opportunistic infections or establish their risk status.

Evidence from an implementation study highlighted 
that most health-care workers agreed that 
undergoing training and performing the point-of-care 
CD4 count was straightforward and easy to perform 
and agreed that point-of-care CD4 was useful in their 
daily work and for informing patient management 
(44). The Guideline Development Group also noted 
that clinical staging would likely be more acceptable 
to health-care workers if no CD4 testing was available; 
however, there was a lack of evidence around health-
care worker preferences for clinical staging.

A study assessing the feasibility of implementing 
the WHO-recommended package of care using 
point-of-care CD4 testing concluded that delivering 
the package of care, including the point-of-care CD4 
test, was considered feasible (44).

Resources and cost–effectiveness
About 7.5 million CD4 tests were conducted in 
low- and middle-income countries in 2024, with 
conventional testing accounting for about 70% 
and point-of-care tests the remaining 30%. There is 
considerable unmet need for CD4 testing, with an 
estimated shortfall of 1.8 million–3.9 million tests 
(45). The currently available cost per test is about 
US$ 3 for point-of-care CD4 tests and varies between 
US$ 2 and US$ 5 for conventional laboratory testing 
(45). However, various initiatives are underway to 
help improve demand for CD4 testing. No evidence 
was available on the direct costs of conducting WHO 
clinical staging; however, the Guideline Development 
Group emphasized that the costs are likely to be 
moderate, owing to costs of missed diagnosis of 
opportunistic infections, additional testing needs to 
identify AIDS-defining conditions and personnel time 
to conduct an extensive physical examination. Relative 
to CD4 testing, the Guideline Development Group 
noted that costs were more difficult to judge given the 
varied levels of CD4 testing availability in settings.

Modelling work has demonstrated the incremental 
benefits of the advanced HIV disease package of 
care, with the full package demonstrating maximum 
cost–effectiveness (46). The proper implementation of 
the package depends on the ability of CD4 testing to 
correctly identify someone with advanced HIV disease.

Equity
The Guideline Development Group determined 
that the equity would likely vary based on the 
setting. In settings where clinical staging is used, 
this may reduce equity compared with settings in 

which populations receive CD4 testing. However, in 
a setting with no CD4 testing, performing clinical 
staging would improve equity compared with no 
formal assessment for advanced HIV disease, 
even if the test performs poorly. The Guideline 
Development Group judged that clinical staging 
would probably reduce equity in most instances.

Rationale for recommendations
Based on the information presented, the Guideline 
Development Group chose to develop two separate 
recommendations, one on CD4 testing and the  
other on WHO clinical staging for identifying 
advanced HIV disease, given the public health 
importance of timely identification of advanced  
HIV disease in HIV programmes.

Recommendation on CD4 testing
The Guideline Development Group noted that 
since CD4 testing was the reference standard for 
the primary evidence review, the certainty of CD4 
testing to correctly identify someone with advanced 
HIV disease was high, since the primary means 
by which CD4 counts are established is through 
this test. Owing to several sources of uncertainty 
identified by the Guideline Development Group 
relating to performance of point-of-care-CD4 
testing, costs and access issues, the Guideline 
Development Group chose to downgrade the 
certainty of the evidence to moderate. Despite 
some reported concerns around the performance 
of point-of-care tests, the performance of these 
tests far surpassed the performance of clinical 
staging. CD4 testing has a long history of use 
within HIV programmes and can also be used as 
a prognostic test, adding further value to the test 
results. The Guideline Development Group thus 
agreed through consensus that CD4 testing should 
be strongly recommended as the preferred method 
to identify advanced HIV disease among people 
living with HIV.

Recommendation on WHO clinical staging
The Guideline Development Group noted that 
in settings where no CD4 testing was available, 
health-care workers may use clinical staging to 
identify advanced HIV disease. The Guideline 
Development Group thus chose to develop 
a conditional recommendation on the use of 
clinical staging, consistent with the public health 
approach, to account for settings with little or 
no resources available to conduct CD4 testing.

Implementation considerations

The Guideline Development Group identified several 
implementation considerations for both CD4 testing 
and clinical staging (Box 1).
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Box 2. Key characteristics of CD4 tests

Point-of-care tests
•	 Lower sensitivity and specificity compared  

with conventional CD4 tests
•	 Test results are semiquantitative  

(CD4 <200 cells/mm3 or >200 cells/mm3) 
•	 Device-free
•	 Challenging to implement in high-volume 

health-care facilities
•	 Suitable for task-sharing among cadres
•	 Training required for health-care workers 

before implementation
•	 Can support the rapid return of results  

in outreach settings 
•	 Quality assurance systems required as well as 

job aids to improve the readability of results

Conventional CD4 tests
•	 Gold standard for measuring CD4 counts
•	 Provide quantitative results
•	 Require laboratory infrastructure and personnel
•	 Suitable for implementation in high-volume and 

high-demand health-care facilities, promoting 
efficiency in delivering results

•	 Requires laboratory personnel
•	 Less suitable for outreach settings unless 

accompanied by robust sample transport systems
•	 Quality assurance required, but no specific job 

aids required for health-care workers

Key considerations for point-
of-care and lab-based tests
Programmes should give priority to developing job 
aids or tools to support the reading of point-of-care 
test results for health-care workers.

Current evidence on point-of-care testing
Point-of-care CD4 testing can provide more rapid test 
results, during a single health-care visit, to enable 
rapid clinical decision-making (47). This is likely to be 
critical for people living with advanced HIV disease. 
Two assays remain on the market and are available 
for procurement (48).

Training and task sharing
Health cadres (community health workers, nurses, 
and laboratory personnel) should undergo training 
on point-of-care CD4 tests and on conventional CD4 

testing. Task-sharing approaches could help to lower 
implementation costs and improve CD4 coverage 
within HIV programmes (49–52).

Monitoring and quality assurance
Implementation of robust monitoring and quality 
assurance systems to maintain testing standards 
for CD4 testing is an important component of 
implementing and scaling up CD4 testing.

Integration and referral pathways
The Guideline Development Group considered 
CD4 testing suitable for integrated care initiatives 
between HIV and other disease programmes or 
primary health care depending on the specific 
context. The Guideline Development Group noted 
the importance of having clear referral pathways for 
individuals who are identified to be seriously unwell 
with advanced HIV disease. Diagnostic networks 

Box 1. Who needs a CD4 test (adults, adolescents and children)? 
Indications for CD4 testing in HIV programmes

CD4 testing to identify advanced HIV disease 
among people living with HIV who are:

a.	 initiating or reinitiating ART
b.	 re-engaging in care following disengagement
c.	 have treatment failure or clinically identified 

treatment failure
d.	hospitalized or seriously ill or are considered 

clinically unstable

CD4 testing to support the identification  
of treatment failure when viral load testing  
is unavailable

CD4 testing to assess eligibility to stop  
co-trimoxazole prophylaxis 

CD4 testing to assess eligibility for  
fluconazole prophylaxis 
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would need to be optimized in programmes in which 
more than one type of CD4 test (conventional and 
point-of-care tests) are being used and ensuring 
that the type of test is matched to the facility 
(conventional CD4 tests for higher-volume sites).

WHO clinical staging

The Guideline Development Group also developed 
specific implementation considerations for WHO 
clinical staging.

Training
Adequate training needs to be provided to health-
care workers on conducting WHO clinical staging and 
giving priority to medical personnel for conducting 
clinical staging of clients.

Clinical protocols
Symptom-based diagnosis protocols should be 
developed along with support for additional 
diagnostics for opportunistic infections for 
completeness of clinical staging.

Referral pathways
Clear referral pathways need to be developed following 
clinical staging owing to limitations to correctly 
identify advanced HIV disease but also since sites 
offering clinical staging may not have access to other 
diagnostics necessary to complete clinical staging.

Monitoring, training and quality assurance
Programmes should adequately monitor the 
implementation of clinical staging and develop 
quality assurance systems, owing to the evidence 
around a lack of consistency and information 
on how clinical staging was conducted and who 
conducted it.

Resource priority-setting
Improving access to CD4 testing is critical rather 
than primarily investing resources in training 
health-care workers on clinical staging owing to the 
limited improvements in accuracy expected with 
its use and highly variable costs. Training health-
care workers on performing a physical examination 
may contribute to improved clinical care overall but 
CD4 testing would have to be scaled up since many 
individuals with advanced HIV disease may not 
have any clinically identifiable signs or symptoms 
of disease but continue to have an elevated risk 
of developing opportunistic infections. Use of CD4 
testing additionally would support the rapid roll-out 
of testing for advanced HIV disease and improve 
coverage of screening for advanced HIV disease 
compared with clinical staging.

Research gaps
There are research gaps, broadly classified under 
three main categories: comparative analysis of CD4 
testing compared with clinical staging, CD4 testing 
and clinical staging (Table 1).

Table 1. Research needs for CD4 testing and WHO clinical staging

CD4 compared with clinical staging CD4 testing Clinical staging 

Evidence around improved integrated  
and task-sharing approaches

Studies on CD4 testing among children  
and adolescents (both older and younger 
than five years)

Evaluating the apparent decline in 
sensitivity of clinical staging over time

Comparative analysis of cost–effectiveness 
of CD4 testing compared with clinical 
staging in resource-limited settings 

Budget implication and impact analysis, 
cost analysis and cost-reduction analysis  
of CD4 testing in countries

Identifying approaches to improve the 
accuracy of clinical staging in settings 
where CD4 testing is unavailable

Research on the clinical utility of CD4 
testing and clinical staging in a clinical 
situation of high viral load

Diagnostic performance and clinical utility 
of CD4 testing between individuals

Identifying the optimal time period to 
perform a repeat CD4 test when a client 
re-engages in care following a period of 
disengagement from routine care services

Understanding the performance of clinical 
staging for people returning to care 
following disengagement

Mapping of existing CD4 resources  
in countries with a high burden of HIV

Pragmatic studies on CD4 testing in 
different categories of health facilities – 
hospitals, clinics and outreach settings

Identifying barriers to accessing  
evaluation for advanced HIV disease

Clinical relevance of suboptimal immune 
recovery among individuals receiving ART

Further research into the role of the CD4 
nadir in predicting progression  
to advanced HIV disease
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Providing a package 
of care for advanced 
HIV disease (2017)

To address these leading causes of morbidity and 
mortality among people with advanced HIV disease, 
WHO recommends that a package of interventions, 
including screening, treatment and/or prophylaxis for 
major opportunistic infections, rapid ART initiation and 
intensified adherence support interventions, be offered 
to everyone (all populations and age groups) living with 
HIV presenting with advanced HIV disease (53).

Rationale for the recommendation

The rationale for this recommendation is based on 
two randomized controlled trials: REMSTART (54) and 
REALITY (55). REMSTART was conducted in the United 
Republic of Tanzania and Zambia and randomized 1999 
ART-naive adults living with HIV with CD4 count <200 
cells/mm3 to either standard care or standard care plus 
enhanced clinic-based care with serum cryptococcal 
antigen screening and pre-emptive antifungal 
treatment for those who tested cryptococcal antigen 
positive and additional community support (comprising 
a weekly home or community visit by trained and paid 
lay workers who delivered ART, provided adherence 
support and monitored participants for signs and 
symptoms of drug toxicity or new symptoms). The 
intervention group had 28% fewer people dying: 
mortality was 13% in the intervention group versus 
18% in the group receiving standard care.

REALITY enrolled 1805 mainly adults living with HIV 
(72 were 5–17 years old) with CD4 counts <100 cells/
mm3 in Kenya, Malawi, Uganda and Zimbabwe. All 
underwent screening for active TB at enrolment 
and were then randomized to the standard of care 
(co-trimoxazole) according to national guidelines 
or an enhanced prophylaxis package: 12 weeks 
of fluconazole (100 mg once daily), 12 weeks of 
a fixed-dose combination of co-trimoxazole (800 
+ 160 mg) + isoniazid (300 mg) + pyridoxine (25 
mg) as a scored once-daily tablet, five days of 500 
mg of azithromycin once daily and a single dose 
of 400 mg of albendazole. All drugs were started 
simultaneously, and ART was offered on the same 
day as the prophylaxis package (55).

The enhanced prophylaxis package at the time 
of ART initiation reduced mortality by 27% (from 
12.2% to 8.9%) over 24 weeks (55). Mortality from 
Cryptococcus species declined considerably, from 
1.5% to 0.4%, and mortality from unascertained 
causes (most people died at home) declined from 
6.0% to 3.8%. TB incidence was reduced by 28%, 
cryptococcal disease by 62% and hospitalization 
by 17% in the enhanced prophylaxis group versus 
the standard-of-care group. Most of the deaths in 
this study occurred within the first three weeks, 
highlighting the value of early prophylaxis for  
people with advanced disease (55).

Recommendation 

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.
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Implementation considerations

Adults
Providing a package of essential interventions focuses 
attention on preventing, diagnosing and treating 
the most common causes of morbidity and mortality 
among people with advanced HIV disease. Identifying 
people with advanced HIV disease who are eligible for 
elements of a package of care requires CD4 testing. 
In addition, determining the immune status of people 
whose treatment is failing according to virological 
criteria can help in guiding clinical management 
decisions. Attention should also be paid to other 
important causes of severe illness not covered by 
the package, especially in regions in which specific 
comorbidities and coinfections are prevalent. Of note, 
increased pill burden and side-effects may affect 
treatment adherence, and intensified adherence 
support interventions are an important component 
of the advanced HIV disease package. To support 
treatment adherence, shorter regimens for TB 
preventive treatment are recommended (56).

Identifying suitable screening tools for use is also 
an important research gap. Table 2 summarizes the 
specific components of the package of interventions 
that should be offered to people presenting with 
advanced HIV disease. Further information on 
current WHO recommendations is in the chapter on 
management of opportunistic infections. Additional 
detailed guidance on using systematic TB screening 
for people, including screening tools recommended 
for people living with HIV and diagnostic tools such 
as lateral flow urine lipoarabinomannan assay (LF-
LAM), WHO-approved molecular rapid diagnostics 
and TB preventive treatment, are available in the 
consolidated guidelines and operational handbooks 
for TB modules 1, 2 and 3 (56–58). Key considerations 
for managing TB disease are highlighted in the 
subsection on TB in this publication.

Children
All children younger than five years (who are not 
already receiving ART and clinically stable) are 
considered to have advanced HIV disease. Those 
who are established on ART and older than two years 
should not be considered to have advanced disease 
and should be eligible for multimonth dispensing (8).

The main differences in the package of care for 
children compared with adolescents and adults is 
that routine cryptococcal antigen screening and 
pre-emptive therapy are not recommended for 
children younger than 10 years because of the low 
prevalence of cryptococcal meningitis in this age 
group. However, if a child younger than 10 years 
presents with signs and symptoms of meningitis, 

cryptococcal meningitis should still be considered 
and the appropriate investigations and treatment for 
this should be implemented (Tables 2, 3).

The burden of TB is high among children living with 
HIV. Table 3 highlights the main recommendations 
for TB screening. WHO now suggests using 
integrated treatment decision algorithms for children 
younger than 10 years and concurrent testing of 
(1) respiratory samples and (2) stool with molecular 
WHO-recommended rapid diagnostics along with 
(3) urine testing using point-of-care LF-LAM testing 
for children living with HIV (59, 60). Concurrent 
use of the multiple sample types and tests should 
be given priority to maximize opportunities for 
confirming TB. Treatment for drug-sensitive TB 
among children comprises a four-drug regimen that 
includes rifampicin (R), isoniazid (H), pyrazinamide 
(Z) and ethambutol (E) to be provided with available 
child-friendly, fixed-dose combinations in dispersible 
formulations to decrease the pill burden and 
facilitate administration for young children (61). 
Drug–drug interactions between rifampicin and 
lopinavir + ritonavir or dolutegravir need to be 
considered and ART dosing adjusted accordingly. 
Additional details are provided in the section on TB.

Although rapid ART initiation within seven days 
of diagnosis is a priority, especially for children 
older than five years, children with severe acute 
malnutrition, TB meningitis or other severe 
illnesses need urgent clinical stabilization. However, 
initiating ART is encouraged as part of the child’s 
hospitalization, since referral after discharge may 
lead to loss to follow-up and failure to initiate 
ART. Among children with signs of or confirmed 
TB meningitis, ART initiation should be delayed 
in accordance with existing guidelines. Similarly, 
ensuring linkage to the facility in which the child will 
receive ongoing HIV care on discharge is critical.

Preventing opportunistic infections in advanced 
HIV disease among children comprises rapid 
ART initiation, preventing TB disease with bacille 
Calmette-Guérin (BCG) vaccination and TB 
preventive treatment, preventing Pneumocystis 
jirovecii pneumonia with co-trimoxazole prophylaxis 
and administering age-appropriate vaccinations 
and catch-up vaccine administration when  
indicated (Table 3).

Guidelines for managing HIV, TB, routine child 
health and development interventions (vitamin  
A, nutritional support, deworming and the 
Expanded Programme on Immunization) should 
align as much as possible to prevent multiple visits 
to health-care services.
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At the facility level, centres introducing the advanced 
HIV disease package for children should provide 
a child-friendly environment and ensure access to 
child-specific resources such as drug formulations 
for children, a mid-upper arm circumference tape, 
stadiometer, appropriate scales and expertise in 
phlebotomy for children. Health-care providers 
should be sensitized on child-specific issues such as 
growth monitoring and other routine child health 
interventions. Efforts should additionally be put in 
place to support and equip parents and caregivers 
to recognize warning signs and be able to reliably 
administer the prescribed medications.

Clinical considerations
The role of presumptive treatment is important in 
settings in which access to diagnostic tests is limited, 
especially if the person presenting to care is seriously 
ill.3 Other clinical conditions, such as elevated body 
temperature of ≥39°C, can also be considered based 
on local epidemiology and clinical judgement.

People with advanced HIV disease may start both 
ART and prophylaxis at the same time (53). However, 
ART initiation should be deferred when clinical 
symptoms suggest TB meningitis or cryptococcal 
meningitis to avoid paradoxical worsening of the 
existing infection, which can be life-threatening (62).

Research gaps

Adults
Research priorities related to diagnostics remain 
important. Further research is needed to develop 
simplified point-of-care diagnostics for TB, severe 
bacterial infections, Pneumocystis jirovecii pneumonia, 
toxoplasmosis, cytomegalovirus disease and other 
opportunistic infections specific to geographical 
regions, such as histoplasmosis and talaromycosis.

Other research priorities include defining the 
optimal package of prophylactic interventions for 
people who have not yet started ART, additional 

3	 A seriously ill adult is defined as having any of the following danger signs: respiratory rate ≥30 breaths per minute; heart rate ≥120 beats 
per minute; or unable to walk unaided.

prophylaxis for severe bacterial infections, the 
benefit of primary fluconazole prophylaxis among 
those with advanced HIV disease for whom 
cryptococcal antigen screening is not feasible, 
the optimal pre-emptive treatment strategy for 
people identified as cryptococcal antigen–positive 
at screening and approaches to antibiotic therapy 
within a public health approach and, specifically, the 
independent effect of short-course azithromycin on 
mortality (trial underway) (55, 63). Programmatic 
assessment of the intensity of follow-up required 
and adherence strategies for people with advanced 
HIV disease are important areas for future 
implementation research.

The optimal management approach for people 
presenting again for care with advanced HIV 
disease after treatment interruption may warrant 
further investigation. Several studies have reported 
outcomes of providing the advanced HIV disease 
package in routine care settings, and additional 
data would be of value (44, 64, 65). In addition, 
since these trials have not investigated the benefit 
of an intervention package for infants and children 
younger than five years, specific components and 
optimal delivery warrant further research. Finally, 
region-specific packages of care should be defined 
and their effectiveness assessed.

Children
Multiple research gaps exist in addressing prevention 
and care for children living with advanced HIV 
disease. Better tools are needed to screen and 
diagnose TB among children living with HIV. 
Examples of critical knowledge gaps include 
better diagnostics, including the need to develop 
simplified point-of-care diagnostics for pneumonia 
(including Pneumocystis jirovecii pneumonia) and for 
cytomegalovirus disease, whether to empirically 
treat for TB and/or cytomegalovirus disease among 
children living with HIV who present with severe 
pneumonia and what the optimal package of 
prophylactic interventions for children living with HIV 
younger than five years should be.
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Components of the package of care  
for advanced HIV disease 

Table 2. Components of the WHO-recommended advanced HIV disease 
package of care for adults, adolescents and children

Intervention CD4 cell count Adults Adolescents Children <10 years

Screening

Systematic screening  
for TB disease

All people living  
with HIV

Yes Yes Yes

Cryptococcal antigen 
screening

Recommended for both 
<200 cells/mm3 and 
<100 cells/mm3

Yes Yes No

Diagnosis

Diagnosisa of 
histoplasmosis with 
antigen testing

All people living  
with HIV

Yes Yes -

Concurrent testing 
with low-complexity 
automated nucleic acid 
amplification tests (NAATs) 
on respiratory samples 
and LF-LAM on urine 
should be used as the 
initial diagnostic strategy 
for diagnosing TB

All people living  
with HIV

Yes, and/or seriously  
ill or have advanced  
HIV disease

Yes, and/or seriously  
ill or have advanced  
HIV disease

Yes, and use of  
low-complexity NAATs 
on stool samples

Prophylaxis and presumptive treatment

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 Yes

TB preventive treatment All people living  
with HIV

Yes (3HP preferred) Yes (3HP preferred) Yes

Fluconazole pre-emptive 
therapy for cryptococcal 
antigen–positive people 
without evidence  
of meningitis

Recommended for both 
<200 cells/mm3 and 
<100 cells/mm3

Yes Yes Not applicable 
(screening not advised)

ART

Rapid ART initiation Any Yes Yes Yes

Defer if clinical 
symptoms suggestive  
of meningitis  
(TB or cryptococcal)

Any Yes Yes Yes

Counselling

Tailored adherence 
counselling, home  
visits if feasible

<200 cells/mm3 Yes Yes Yes
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a	 WHO does not currently recommend routine screening for histoplasmosis.

Screen, Treat, Optimize and Prevent AIDS among 
children and adolescents living with HIV

Screen & diagnose 

Tuberculosis 

Children younger than 10 years should be systematically screened for TB disease using a symptom screen including any one of cough, 
fever, poor weight gain, or chest X-ray or both. Adolescents should be screened as per WHO guidelines for adults. 

Concurrent testing with low-complexity automated NAATs (on respiratory and stool samples), along with LF-LAM testing (on urine 
samples) as the initial diagnostic strategy for diagnosis of TB in children who have signs or symptoms or screened positive for pulmonary 
TB. In children with presumptive pulmonary TB, integrated treatment decision algorithms may be used to diagnose pulmonary TB.

Cryptococcal infection among adolescents

Serum or plasma or blood cryptococcal antigen screening in individuals with CD4 <200 cells/mm3,  followed by CrAg antigen testing of 
CSF samples from a lumbar puncture if positive or symptomatic.  
 If asymptomatic, consider subclinical meningitis. 

Managing nutritional needs

Conduct nutritional assessment at HIV diagnosis and at regular intervals, thereafter, using age-appropriate anthropometric measurements.

Examine for and address other underlying causes of undernutrition (e.g. helminth infections and diarrhoeal disease).

Provide nutritional counselling to family members or carers.

If undernutrition is present, refer for inpatient management where appropriate. Offer therapeutic or supplementary feeding  
as indicated to cover the nutrient needs for growth and development as per WHO guidelines.

Treat 

Tuberculosis, severe pneumonia, severe bacterial infections, cryptococcal meningitis and manage nutritional needs according to WHO 
guidelines.

Optimize

Rapid initiation of antiretroviral therapy.

Appropriate caregiver counselling for antiretroviral therapy

Optimise nutritional needs and monitor nutritional recovery

Prevent

Co-trimoxazole prophylaxis as per WHO guidelines to prevent bacterial infections and Pneumocystis pneumonia 

TB preventive treatment as part of a comprehensive package of HIV care to prevent TB

Food assistance to prevent TB among household contacts of people with TB in food insecure settings

Oral fluconazole prophylaxis to prevent cryptococcal disease in adolescents

Ensure up-to-date vaccinations as per WHO Essential Programme on immunisation recommendations 
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Table 3. Screening, diagnosis and prevention components of the package 
of care for children and adolescents with advanced HIV disease

Intervention Disease/ component <5 years 5-9 years 10-19 years

Screening  
and diagnosis

TB Yes Yes Yes

Cryptococcal disease No No Yes

Nutritional assessment 
&  counselling

Yes Yes Yes

Prevention,  
prophylaxis  
and pre-emptive 
treatment

Up-to-date vaccinations 
as per WHO EPI 
recommendations

Yes Yes Yes

Fluconazole prophylaxis Not applicable Not applicable Yes

Co-trimoxazole Yes Yes Yes

TB preventive treatment Yes Yes Yes

Sources of information

1.	 WHO consolidated guidelines on tuberculosis. Module 5: management of tuberculosis in children and adolescents. Geneva: World 
Health Organization; 2022. URL: https://www.who.int/publications/i/item/9789240046764 (*)

2.	 WHO consolidated guidelines on tuberculosis. Module 2: screening – systematic screening for tuberculosis disease. Geneva: World 
Health Organization; 2021 URL: https://www.who.int/publications/i/item/9789240022676 

3.	 Package of care for children and adolescents with advanced HIV disease: stop AIDS. Technical brief. Geneva: World Health Organization; 
2020. URL: https://www.who.int/publications/i/item/9789240008045 

4.	 IMAI district clinician manual: hospital care for adolescents and adults: guidelines for the management of illnesses with limited-
resources. Geneva: World Health Organization; 2011. URL: https://www.who.int/publications/i/item/9789241548281 

5.	 Handbook: Guidelines for an Integrated Approach to the Nutritional care of HIV-infected children (6 months-14 years). Geneva: World 
Health Organization; 2009. URL: https://www.who.int/publications/i/item/9789241597524 

6.	 Essential Programme on Immunisation(EPI). Geneva: World Health Organization; 2025. URL: https://www.who.int/teams/immunization-
vaccines-and-biologicals/essential-programme-on-immunization

7.	 WHO consolidated guidelines on tuberculosis. Module 6: tuberculosis and comorbidities, second edition. Geneva: World Health 
Organization; 2025. 

8.	 Food and Nutrition Handbook. Italy: World Food Programme; 2018. URL: https://emergency.unhcr.org/sites/default/files/2024-01/
Food%20and%20Nutrition%20Handbook_WFP%202018.pdf 

9.	 WHO guideline on the prevention and management of wasting and nutritional oedema (acute malnutrition) in infants and children 
under 5 years. Geneva: World Health Organization; 2023. URL: https://www.who.int/publications/i/item/9789240082830 

(*) All information sources accessed September 18, 2025

https://www.who.int/publications/i/item/9789240046764
https://www.who.int/publications/i/item/9789240022676
https://www.who.int/publications/i/item/9789240008045
https://www.who.int/publications/i/item/9789241548281
https://www.who.int/publications/i/item/9789241597524
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization
https://emergency.unhcr.org/sites/default/files/2024-01/Food%20and%20Nutrition%20Handbook_WFP%202018.pdf
https://emergency.unhcr.org/sites/default/files/2024-01/Food%20and%20Nutrition%20Handbook_WFP%202018.pdf
https://www.who.int/publications/i/item/9789240082830


Clinical 
management 
of advanced 
HIV disease



18

Background
People living with HIV, including those with 
advanced disease or who are seriously ill, may 
present to health care at a variety of different levels 
depending on local context. The package of care 
for people with advanced HIV disease should be 

offered at both hospitals and decentralized primary 
care clinics according to the clinical status of the 
person living with HIV, the skills mix of health-care 
workers (66), access to diagnostics and treatments 
and feasibility of transfer.

Management of 
advanced HIV disease 
in outpatient settings
Improving access at peripheral sites through mobile 
outreach or decentralization should be encouraged 
to increase access. This approach has been shown to 
be feasible and acceptable, supported by a range of 
tools (67, 68).

Clear referral criteria should be established so 
that people who initially present to primary health 
care or outreach services but require inpatient 
care can access it in an expedited manner, so that 
people requiring further investigation or specialist 
management receive services in a timely manner. 
Whether a person could be safely managed at a 
primary care clinic depends on several factors, 

including local organization of the health service 
network, how unwell the person is, what diagnostic 
and treatment resources are available and the cadre, 
number and skill set of personnel at the primary 
care level. Consideration should be given to ensuring 
access to ambulances or other transport, so that 
people can be rapidly transferred to higher-level 
facilities when needed. There should be a mechanism 
for referral and communication back to a peripheral 
clinic following discharge from hospital to ensure 
appropriate follow-up. Promotion of health literacy is 
also an important responsibility for programmes and 
helps to promote better understanding of HIV (69) 
and advanced HIV disease.
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Management of 
advanced HIV disease 
in hospital settings
Hospitalization from complications relating to HIV 
infection, including coinfections associated with 
advanced HIV disease, remains substantial. People 
who are hospitalized with HIV-related illness have 
a high risk of death, and this risk persists after 
discharge from inpatient care (10).

When unwell individuals first present to health care, 
immediately life-threatening conditions should 
be rapidly identified and treated. Guidance about 
emergency triage assessment and treatment 
for children (70) and guidance about emergency 
management of illness in adolescents and adults  
is available elsewhere (71).

A person might require inpatient care for  
several reasons:

•	 for close clinical monitoring because of being 
seriously ill with deteriorating or fluctuating 
symptoms and clinical status or for higher levels 
of nursing care such as position change to prevent 
bedsores, assistance with mobility and pain 
management;

•	 for advice and case management from 
professionals with knowledge and substantial 
clinical decision-making expertise, including 
making decisions in response to rapidly changing 
clinical conditions;

•	 for treatments that are typically only delivered 
or available at a central location (such as 
supplemental oxygen or intravenous medicines); 
and

•	 for diagnostic or radiology services or procedures 
that are typically centralized or only provided at 
larger health-care facilities.

Initial management

Many people who present to hospital with advanced 
HIV disease already know their HIV status, and 
HIV status should be confidentially asked about at 
admission. For people who do not know their HIV 
status, WHO recommends that, in settings with a 
high burden of HIV, provider-initiated HIV testing 
and counselling be offered to all people presenting 
for care in all health-care settings. In settings with 
a low burden of HIV, people with conditions that 
could indicate HIV infection should be offered testing 
(72). Consideration should be given to making HIV 
testing services for inpatients available on evenings 
and weekends in all areas of hospitals. HIV testing 
algorithms and strategies are available to support 
high-quality testing (72). Although HIV testing 
should be voluntary and conducted with informed 
consent, if the person is unconscious, HIV testing 
may be considered when this is clinically judged to 
be in the person’s best interests for optimal care and 
the reasoning explained to them when they regain 
mental capacity (73).

Managing ART among people 
who are seriously ill
A seriously ill adult is defined as having any  
of the following danger signs: respiratory rate 
≥30 breaths per minute; heart rate ≥120 beats 
per minute; or unable to walk unaided. In general 
terms, in settings with a high burden of HIV, HIV 
testing should be given priority for individuals 
suspected to have HIV, and any individual living  
with HIV who is not receiving ART should start  
ART as soon as possible. Failure to identify HIV  
in a timely manner risks increased mortality  
from opportunistic infections. 
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People with central nervous system signs and 
symptoms should have investigations for meningitis 
before starting ART. ART initiation should be 
delayed until after four weeks of TB treatment (TB 
meningitis) or until four to six weeks from the start 
of cryptococcal meningitis treatment (8, 74). WHO 
has no specific recommendation about timing of ART 
following bacterial meningitis (75) or other central 
nervous system opportunistic infections because 
data are lacking.

Expert opinion about managing ART among adults 
with cryptococcal meningitis, including certain 
situations in which stopping ART among people with 
cryptococcal meningitis (and restarting once recovered) 
is suggested, has been summarized (76, 77).

The 2025 WHO guidelines on the management of 
bacterial meningitis (78) state that the choice of 
antibiotic for bacterial meningitis is either ceftriaxone 
or cefotaxime as first-line agents for empirical 
treatment in suspected cases of acute bacterial 
infection. However, intravenous ceftriaxone is 
preferred over cefotaxime during meningococcal and 
pneumococcal disease epidemics. Further, ampicillin 
or amoxicillin should be added to the initial empirical 
regimen in the presence of advanced HIV disease 
if there is elevated risk of Listeria monocytogenes 
infection (78). Antibiotics used for empirical therapy 
can be modified as needed based on CSF or blood 
culture and antibiotic sensitivity results.

The use of intravenous corticosteroids administered 
as adjunctive treatment for suspected acute bacterial 
meningitis among children and adults with advanced 
HIV disease has not proven to be beneficial in 
reducing mortality and morbidity (78).

WHO recommends that people with TB start ART 
as soon as possible and within two weeks of having 
started TB treatment unless they have TB meningitis 
(delay ART by 4–6 weeks) or multidrug-resistant TB 
(initiate ART as soon as possible but within eight 
weeks). In cases of suspected or confirmed TB 
meningitis, ART should be delayed for at least four 
weeks and started within eight weeks (8). One trial 
showed that giving prednisone concurrent with 
starting ART to people already receiving treatment 
for TB reduced the incidence of paradoxical TB 
immune reconstitution inflammatory syndrome  
(79); more research is needed to inform guidance. 
Countries may consider initiating ART among people 
living with HIV who present with signs and symptoms 
suggesting TB, except for those with symptoms 
suggesting meningitis, while rapidly investigating for 
TB, with close follow-up within seven days to initiate 
TB treatment if TB is confirmed.

There is no specific recommendation about 
when to start ART for people in hospital who are 
seriously ill, who have opportunistic infections 
other than TB or cryptococcal meningitis or while 
diagnostic tests are pending and the cause of 
illness is unclear; two small studies found no 
statistically significant difference between early 
and delayed ART among unwell adults (80, 81). A 
WHO expert advisory group for children concluded 
that appropriate care for clinical conditions 
requiring acute management is the first priority, 
and ART initiation should follow (14).

People who have previously been taking ART but who 
have interrupted treatment should be offered ART 
reinitiation; if their initial ART regimen was based on 
non-nucleoside reverse-transcriptase inhibitors, they 
should restart a dolutegravir-based regimen. It is 
advised to discuss the reasons for having interrupted 
care and provide counselling support that might help 
prevent further interruption.

People starting ART in hospital should have the  
same counselling, information and opportunity  
to ask questions as people starting ART in primary 
care settings.

Individuals currently taking ART

A detailed history about ART intake should be taken. 
An individual who is unwell and has been taking 
ART for more than six months should have their 
adherence evaluated and an HIV viral load test, if 
available. People who are taking a regimen based on 
non-nucleoside reverse-transcriptase inhibitors and 
have a viral load greater than 1000 copies/mL should 
switch immediately after a single elevated viral load 
to a dolutegravir-containing ART regimen. People 
with an elevated viral load who are taking a regimen 
containing dolutegravir or a protease inhibitor 
should have enhanced adherence counselling for at 
least one month and a repeat viral load test done at 
three months or earlier according to local standards 
(8). Programmes could consider reducing the time 
for repeat viral load to one month for people with 
advanced HIV disease to reduce the amount of time 
with treatment failure.

Timing of ART

Rapid ART initiation is a critical programmatic action 
to reduce the risk of progression among individuals 
with advanced HIV disease and should be provided 
alongside the WHO-recommended advanced HIV 
disease package of care (14).
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Table 4. Summary of timing of ART for individuals with opportunistic 
infections and comorbid conditions (8, 58, 82, 83)

Clinical status of people living with HIV Timing of ART initiation

No signs and symptoms of TB Rapid ART initiation, including starting ART on the same day that a diagnosis is 
confirmed should be offered to all people living with HIV following clinical assessment.

Suspected TB Rapid ART initiation should be offered to all people living with HIV following a 
confirmed HIV diagnosis and clinical assessment and to people living with HIV with 
signs and symptoms suggesting TB. Except for central nervous system disease 
(meningitis), initiate ART while rapidly investigating for TB, with close follow-up within 
seven days to initiate TB treatment if TB is confirmed.

TB disease 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 (except for tuberculous 
meningitis and multidrug-resistant TB)

Diagnosed with TB meningitis ART should be delayed at least four weeks (and initiated within eight weeks) after 
treatment for TB meningitis is initiated. Corticosteroids should be considered adjuvant 
treatment for TB meningitis, but cryptococcal meningitis should be ruled out since 
steroid use can lead to more adverse events.

Cryptococcal meningitis ART initiation should be deferred by 4–6 weeks from the initiation of antifungal treatment. 

Histoplasmosis ART should be initiated as soon as possible among people with disseminated 
histoplasmosis for whom central nervous system involvement is not suspected or proven.

Kaposi’s sarcoma ART should be rapidly initiated alongside management of Kaposi’s sarcoma. 

Managing side-effects 
of treatment
Immune reconstitution inflammatory syndrome and 
adverse antiretroviral drug reactions are both more 
common in the first few months after starting or 
changing ART, although drug reactions can occur at 
any time.

After starting ART, immune reconstitution 
inflammatory syndrome may manifest as a 
worsening of a previously diagnosed disease 
(paradoxical immune reconstitution inflammatory 
syndrome) or present as the unmasking of a 
previously undiagnosed disease with an unusually 
heightened inflammation (unmasking immune 
reconstitution inflammatory syndrome). Consensus 
definitions for research purposes exist for TB 
immune reconstitution inflammatory syndrome and 
for other opportunistic infections (14, 84, 85).

WHO does not have a specific recommendation 
for managing ART when immune reconstitution 
inflammatory syndrome is suspected. Most expert 
guidelines recommend symptomatic treatment (such 
as analgesia) and reassurance for mild immune 
reconstitution inflammatory syndrome (85). For 
individuals with more severe immune reconstitution 
inflammatory syndrome, especially caused by TB, 
steroids may be used (85, 86), although a clinical trial 
conducted in 2023 suggests that benefits may be 

small to none (87). 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 (88), but some expert guidelines 
suggest steroids in severe immune reconstitution 
inflammatory syndrome due to cryptococcal 
meningitis (77). This is of particular importance when 
considering a differential diagnosis of TB meningitis 
– since steroids may be considered for use – thus, 
ruling out cryptococcal meningitis is critical in this 
context since steroid use is strictly contraindicated. 
In general, ART should not be interrupted during 
immune reconstitution inflammatory syndrome, but 
advice should be sought from an experienced HIV 
clinician if possible.

ART side-effects associated with currently available 
drug regimens are usually mild and unlikely to 
require hospitalization. In the event of severe 
and life-threatening toxicity or hypersensitivity, 
ART should be discontinued until symptoms have 
resolve, and a substitution regimen can be safely 
initiated. If possible, people who have symptoms 
of ART toxicity should have laboratory testing as 
indicated (for example, renal function, liver function 
or haemoglobin measurement) (8). Specialist advice 
should be sought if available. WHO recommends 
monitoring antiretroviral drug toxicity at the national 
level, so if someone who is seriously ill is identified 
as having antiretroviral drug toxicity, this should be 
reported as part of routine pharmacovigilance.
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Planning for discharge  
and follow-up care 
(new, 2025)

Recommendation for improving re-engagement and reducing readmissions

Hospitalized people with HIV may be provided interventions to support transitions  
to outpatient care and reduce avoidable readmissions.  
Conditional recommendation, low-certainty evidence

Interventions may include:
•	 pre-discharge goal setting
•	 medication review
•	 transitional care planning
•	 telephone follow-up
•	 home visits by health-care providers and/or peer supporters
•	 individualized support.

The outcomes of people following discharge 
from hospital are poor. A systematic review up 
to 2022 found that 19% of people living with HIV 
were subsequently readmitted to hospital after 
discharge and 14% had died (10). More recent 
studies have confirmed that post-discharge 
outcomes are poor for both adults and  
children (89–91).

Rationale and supporting evidence
Linkage to care can be considered a core health-
care principle in most settings. However, assessing 
the effectiveness of programmatic activities (such 
as transitional care planning, discharge protocols 
and health-care worker visits) to hospitalized people 
with HIV provides important information on the 
activities to which programmes should give priority 
in the context of limited resources while working 
across different divisions of a national health 
programme structure.

Recent studies suggest that providing support 
following hospital discharge can improve outcomes. 
A systematic review of hospitalized patients with 

HIV identified 10 studies assessing interventions to 
improve outcomes following hospital discharge (92). 
Four studies were randomized trials conducted in 
Spain (93), South Africa (94), the United Republic of 
Tanzania (95) and the United States of America (96). 
Six studies were observational designs from Canada 
(97), the United States of America (98–100), Zambia 
(101) and Thailand (102).

Across the randomized trials, there was no clear 
evidence of a difference in mortality between those 
who did and did not receive an intervention (relative 
risk (RR) 0.98, 95% CI 0.59–1.63); this estimate is 
imprecise, and there were few deaths with pooled 
risk differences across the trials, ranging from 
seven fewer to six more per 100 patients. The 
interventions might be associated with reduced 
likelihood of readmissions (RR 0.82, 95% CI 0.52–
1.30) and might be associated with a slight increase 
in the likelihood of linkage or retention (RR 1.10, 
95% CI 0.95–1.27) although the confidence interval 
is wide, including no effect. Outcomes were similar 
across the observational studies, which reported no 
difference in mortality (RR 1.0, 95% CI 0.63–1.59), 
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possibly decreased likelihood of readmissions  
(RR 0.77, 95% CI 0.48–1.25) and increased likelihood 
of linkage or retention in care (RR 1.42, 95% CI 
1.11–1.81). Pooling all data across study designs 
gave similar results: no difference in mortality (RR 
1.02, 95% CI 0.79–1.32) and a possible reduction in 
readmissions (RR 0.87, 95% CI 0.69–1.09). Linkage 
or retention in care increased (RR 1.24, 95% CI 
1.07–1.44), which translated into 18 more patients 
of every hundred (6–30 patients) being linked or 
retained. The certainty of the evidence was rated 
as low because of concerns about the risk of bias 
across the studies and uncertainty around the 
reported benefits, thus likely small.

The systematic review was complemented by an 
umbrella review that assessed post-discharge 
interventions among people without HIV hospitalized 
for comparable chronic conditions. The reviews 
reported on pre- and post-discharge interventions, 
including communication interventions (103), 
transitional care interventions (104–109) and 
tele-transitions interventions (110). Individual 
intervention components included education 
interventions (103–109), discharge planning needs 
assessment (109), medication reconciliation (103, 
105, 108, 109), linking with community or social 
care contact (109), case management and health 
assessment (105, 107, 109), telephone follow-up 
(104–107, 109, 110), home visits (104–109), peer 
support (109), needs assessment (108, 109) and 
telemonitoring (104, 105, 107, 109, 110).

A systematic review focusing on medical inpatients 
– those with cardiac and respiratory diseases 
– reported a significant reduction in hospital 
readmission associated with education and medical 
reconciliation interventions for patients with 
respiratory diseases (RR 0.32; 95% CI 0.18–0.57) and 
other chronic conditions (RR 0.78; 95% CI 0.64–0.96) 
(103). A systematic review focusing on multiple 
chronic conditions reported significant reduction 
in hospital readmission associated with education, 
telephone follow-up and home visits interventions 
(RR 0.84; 95% CI 0.71–0.99) (106). Two systematic 
reviews focusing on chronic conditions reported 
significant reduction in readmission associated 
with multiple pre- and post-discharge interventions 
(104, 105). One of the reviews showed a significant 
reduction in readmission associated with education, 
medical reconciliation, case management, 
telephone follow-up, home visits and telemonitoring 
(RR 0.63; 95% CI 0.44–0.91) (105). Another review 
showed significant reduction in readmission 
associated with education, telephone follow-up, 
home visits and telemonitoring interventions but 

only for patients with heart failure (RR 0.90; 95% 
CI 0.81–0.99) and patients with chronic obstructive 
pulmonary disease (RR 0.52, 95% CI 0.32–0.83) 
(104). A systematic review focusing on older adults 
with high risk of readmission showed significant 
reduction in readmission associated with telephone 
follow-up and telemonitoring (RR 0.59, 95% CI 
0.45–0.77) (110).

Taking the HIV-specific evidence and the evidence 
for non-HIV chronic conditions together, the 
Guideline Development Group considered that 
the following interventions can be considered to 
improve linkage to post-hospital care and reduce 
the occurrence of avoidable readmissions: pre-
discharge goal setting and counselling (93, 95–97), 
medical review (98, 100, 101), transitional care 
planning (98, 99), telephone follow-up (93–99, 102) 
and home visits by a nurse and/or peer supporter 
(94, 95, 100, 101).

Preferences, acceptability 
and feasibility
Two studies that assessed post-discharge follow-up of 
people with HIV by telephone or home visit reported 
that the interventions were acceptable (93, 101).

From the umbrella review, two systematic reviews 
reported on acceptability and satisfaction with 
interventions of patients and/or their caregivers 
(103, 109). A systematic review focusing on medical 
inpatients, cardiology and respiratory diseases 
patients reported a significant association between 
communication interventions and patient satisfaction 
(103). A systematic review that included patients 
with any health conditions reported increased 
patient satisfaction associated with high complexity 
interventions (109).

It is important to respect privacy and confidentiality: 
consent should be sought before post-discharge 
follow-up at home, and if a person would prefer not 
to have home visits and or telephone calls from the 
clinic, this should be recorded.

Few studies included in the review reported on cost, 
and when this information was available, it was 
limited to crude data with no economic analysis. The 
costs likely vary depending on the type or complexity 
of the intervention, setting etc.

Three studies that assessed post-discharge follow-
up by telephone or home visit reported that the 
interventions were feasible (94, 97, 101).
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Resource use and equity

One study that assessed social worker hospital 
and home care in the United Republic of Tanzania 
reported the cost of delivering the intervention to 
be US$ 22 per person (95). A study from Thailand 
reported that the intervention (enhanced inpatient 
rounds and telephone follow-up) was cost neutral 
(102); a study from the United States of America 
reported that the intervention (telephone follow-up) 
saved costs through reduced readmissions (98).

All studies relied on existing cadres of non-specialist 
health personnel and community or peer workers. 
This supports the feasibility of delivering these 
interventions. Nevertheless, attention is needed to 
ensure that resources are not diverted away from the 
provision of other essential health-care services.

In terms of equity, the Guideline Development 
Group noted that hospitalized patients are a 
vulnerable group with high mortality. Higher rates 
of readmission lead to additional costs to the health 
system and individual that could be directed to serve 
other health needs, thus highlighting the need to 
reduce readmissions.

Implementation considerations
Certain activities, such as medical review and 
transitional care planning, should be considered 
as standard of care for all patients before hospital 
discharge. This includes ensuring that all patients 
are receiving ART and prophylaxis and have clear 
information about where to receive follow-up care. 
Differentiated approaches to support provision 
should be considered according to the presence 
of coinfections and comorbidities, including 
referral to mental health services as appropriate. 
Indirect support, such as nutritional assistance, 
can be considered as a way to strengthen care 
engagement (94).

It is important to consider which cadres will 
provide post-discharge support and follow-up. 
Whenever possible, the existing health workforce 
could deliver the post-discharge interventions 
but with consideration of workforce capacity and 
sustainability. Peer counsellors, volunteers and 
support groups could also be engaged to provide 
support. Careful consideration should be given to 
the resources required for the support activity. This 
will vary according to context and should not divert 
resources away from other priority support needs.

Referral mechanisms and optimal communication 
following discharge back to the peripheral clinic 
should be reinforced to ensure appropriate follow-up 
(such as continuation of fluconazole, TB treatment or 
switching ART regimen when indicated). Referral back 
to the hospital should be assured for the individuals 
whose condition deteriorates after discharge. Referral 
and assessment should not result in unwarranted 
delays in starting ART and prophylaxis.

Research needs
Adequately powered randomized controlled trials of 
interventions are needed to identify effective ways 
to reduce mortality both during hospitalization and 
following discharge. These could include biomedical 
interventions (such as better diagnostics or 
treatments), process interventions (such as linkage 
to primary care services) or social interventions 
(such as ART adherence support). A priority area 
for research is identifying interventions to prevent 
TB mortality; other common comorbidities can 
be considered according to local prevalence and 
endemicity. Research studies should consider the 
often-substantial post-hospital discharge mortality 
for people living with HIV.

More research is needed to identify which 
interventions are most effective both before 
and after discharge to reduce avoidable 
readmissions and improve linkage to primary 
care in the community. Such research should 
include assessment of the acceptability and cost–
effectiveness of providing support.

Further evidence about timing of an ART switch, 
appropriate subsequent regimens and actions  
to be taken on identifying failure to suppress viral 
loads among people who are seriously ill  
is a research priority.

An important starting-point for research is to 
better characterize what is currently implemented 
as standard of care in hospital and following 
discharge, since this can identify areas that should 
be strengthened. Such research can include clearly 
characterizing the health status of people living with 
HIV at admission and discharge, research and clinical 
criteria for discharge and risk factors for poor post-
discharge outcomes to identify patients who need 
more intensive follow-up.
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Managing  
opportunistic  
infections
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Background

Fungal priority pathogens 
for people living with HIV
WHO has identified 19 fungal pathogens that  
are categorized into three priority groups in terms  
of their impact on public health, antimicrobial 
resistance, knowledge gaps and epidemiology  
(Table 5) (111). Several of these pathogens 

(Cryptococcus spp., Histoplasma spp., Pneumocystis 
spp., Paracoccidiodes spp. and invasive Talaromyces 
marneffei often affect people living with HIV. Although 
treatment guidelines are available for several of 
the high-burden infections, access to high-quality 
treatment is lacking in most settings. Importantly, 
people living with HIV remain susceptible to other 
pathogens specified in the priority pathogen list.

Table 5. WHO list of fungal priority pathogens

Critical group High group Medium group 

Cryptococcus neoformans Nakaseomyces glabrata (Candida glabrata) Scedosporium spp.

Candida auris Histoplasma spp. Lamentospora prolificans

Aspergillus fumigatus Eumycetoma causative agents Coccidiodes spp.

Candida albicans

Mucorales Pichia kudriavzeveii (Candida krusei)

Fusarium spp. Cryptococcus gattii

Candida tropicalis Talaromyces marneffei

Candida parapsilosis Pneumocystis jirovecii 
Paracoccidiodes spp. 

Another WHO report (112) has found that the 
clinical pipeline of therapeutics for fungal 
infections approved in the past decade is 
insufficient considering the key targets and 
innovation needs. Drug–drug interactions are  

a major issue with currently available antifungal 
agents, and child-friendly formulations are lacking. 
The report also identifies at-risk categories of 
individuals, which includes people living with  
HIV or advanced HIV disease (112).
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Cryptococcal disease 
(2022)

Cryptococcal disease is an important opportunistic 
infection for people living with advanced HIV. After 
TB, cryptococcal disease is one of the most common 
opportunistic infections in advanced HIV disease, 
accounting for about 152 000 [133 000–219 000] 
cases in 2020, which resulted in 112 000 related 
deaths. Globally, this accounts for about 19% of 
AIDS-related deaths (113).

Clinically significant or invasive disease is primarily 
caused by reactivation of latent infection among 
immunocompromised individuals, such as people 
living with HIV, months to years after initial exposure.

By far the most common presentation, representing 
up to 90% of HIV-related cryptococcal disease, is 
central nervous system involvement. Less frequent 
disease presentations include pulmonary disease, 
skin, lymph node and bone involvement (114). 
Cryptococcal disease is uncommon among children 
with HIV (115, 116), even in areas with a high disease 
burden among adults (117).

Mortality from cryptococcal meningitis remains 
highest in low-income countries (113). The reasons 
for this high mortality include limited access to 
lumbar puncture and rapid diagnostic assays, which 
result in delays in diagnosing cryptococcal disease. 
Currently available antifungal drugs are costly and 
unavailable in many settings globally (118) as is 
intensive care, which is often required.

In addition, there is limited ability to monitor and 
manage treatment-limiting toxicity and the frequent 
complications of raised intracranial pressure as  
well as immune reconstitution inflammatory 
syndrome associated with cryptococcal meningitis 
and ART (119–122).

A public health approach leading to prevention, 
earlier diagnosis and improved treatment of 
cryptococcal disease and its complications is 
critical to reduce the incidence and associated high 
mortality of cryptococcal meningitis in low- and 
middle-income countries.

Prevention and screening 
for cryptococcal disease
The 2018 WHO recommendations for diagnosing 
cryptococcal disease remain unchanged (123).

Background
Early HIV diagnosis and initiation of ART remains 
the most important preventive strategy to reduce 
the incidence of cryptococcal disease and the 
associated high mortality among people living  
with HIV (123).

Screening for cryptococcal antigenaemia is the 
optimal approach for guiding resources in a public 
health approach and is the preferred approach for 
identifying infection when managing people aged 10 
years or older presenting with advanced HIV disease 
(54, 123). There remains a role for fluconazole 
primary prophylaxis in settings in which cryptococcal 
antigen screening is not available.

Since 2018, WHO guidelines have recommended 
that all adults and adolescents living with HIV who 
have a CD4 cell count <100 cells/mm3 be screened 
for cryptococcal antigen before ART initiation or 
reinitiation; cryptococcal antigen screening may also 
be considered for adults and adolescents living with 
HIV who have a CD4 cell count <200 cells/mm3.

These recommendations were supported by 
evidence favouring the clinical benefit and cost–
effectiveness of cryptococcal antigen screening.  
All individuals screening positive for cryptococcal 
antigen should be given pre-emptive antifungal 
therapy (fluconazole 800–1200 mg/day for adults 
and 12 mg/kg per day for adolescents for two 
weeks) followed by consolidation and maintenance 
fluconazole therapy (124).

Another example for dosing pre-emptive antifungal 
therapy is the Southern African HIV Clinicians Society 
guidelines from 2019, recommending 1200 mg for 
the first two weeks given safety and concerns over 
breakthrough infection (77).
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Summary of recommendations for individuals with a CD4 count <100 cells/mm3

Screeninga for cryptococcal antigen followed by pre-emptive antifungal therapy (3 among 
cryptococcal antigen– positive people to prevent the development of invasive cryptococcal disease is 
recommended before initiating or reinitiating ART for adults and adolescents living with HIV who have 
a CD4 count <100 cells/mm3. 
(Strong recommendation; moderate-certainty evidence)

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. 
(Strong recommendation; moderate-certainty evidence)

Summary of recommendations for individuals with a CD4 count <200 cells/mm3

Screening may be considered at a higher CD4 cell count threshold of <200 cells/mm3. 
(Conditional recommendation; moderate-certainty evidence)

fluconazole primary prophylaxis may be considered at a higher CD4 cell count threshold  
of <200 cells/mm3. (Conditional recommendation; moderate-certainty evidence)

All people living with HIV testing positive for serum, plasma or whole blood cryptococcal antigen 
during screening should be carefully evaluated for signs and symptoms of meningitis and undergo 
lumbar puncture, if feasible, with CSF examination with CSF cryptococcal antigen assay or India Ink 
preparation to exclude meningitis. 

India ink has low sensitivity, and a negative result on India ink should be confirmed by CSF 
cryptococcal antigen testing or CSF culture.

These recommendations would apply equally to 
people who present to care again after a period 
of disengagement from care with advanced HIV 
disease. Cryptococcal antigen screening followed 
by pre-emptive therapy would be preferrable over 
providing fluconazole primary prophylaxis when 
considering cost, the potential for developing 
antifungal resistance and concerns about fetal 
safety among women of childbearing age without 
access to adequate contraception.

Fluconazole primary prophylaxis should be made 
available in settings in which cryptococcal antigen 
screening is not available or there may be prolonged 
delays in receiving the result since cryptococcal 
disease and mortality peak in the first four weeks 
among people presenting with a CD4 cell count  
<100 cells/mm3 (55).

This recommendation is based on a systematic 
review that found a 70% reduction in mortality 

from cryptococcal disease among people  
living with HIV with low CD4 cell counts  
(95% CI 12–89%); the review also found a  
71% reduction in cryptococcal disease  
incidence; the incidence of serious adverse  
events did not differ, but some evidence  
indicated an increased risk of fluconazole- 
resistant Candida infection (125).

National guidelines should determine the optimal 
duration of prophylaxis based on available resources. 
The duration of fluconazole primary prophylaxis 
differed in the randomized trials that support the 
clinical benefit of this intervention. In the REALITY 
trial conducted in Kenya, Malawi, Uganda and 
Zimbabwe, fluconazole (100 mg once daily) was 
discontinued after 12 weeks (55). In another trial 
conducted in Uganda in the era of ART, fluconazole 
(200 mg three times per week) was discontinued 
when participants’ CD4 cell counts reached 200  
cells/mm3 (126).

a	 All people living with HIV with a positive cryptococcal antigen result on screening should be carefully evaluated for signs and symptoms 
of meningitis and undergo a lumbar puncture if feasible with CSF examination and cryptococcal antigen assay (or India ink if 
cryptococcal antigen assay is not available) to exclude meningitis.
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Lumbar puncture in people suspected with cryptococcal meningitis

For adults, adolescents and children living with HIV suspected of having a first episode of cryptococcal 
meningitis, prompt lumbar puncture with measurement of CSF opening pressure  
and rapid cryptococcal antigen assay is recommended as the preferred diagnostic approach. 
(Strong recommendation; moderate-certainty evidence for adults and adolescents and low-certainty 
evidence for children)

The following diagnostic approaches are recommended, according to the context.

Settings with ready access to and no contraindication for lumbar puncture
1.	 If both access to a cryptococcal antigen assay (either lateral flow assay or latex agglutination assay) 

and rapid results (less than 24 hours) are available, lumbar puncture with rapid CSF cryptococcal 
antigen assay is the preferred diagnostic approach.a (Strong recommendation; moderate-certainty 
evidence for adults and adolescents and low-certainty evidence for children)

2. If access to a cryptococcal antigen assay is not available and/or rapid results are not available, lumbar 
puncture with CSF India ink test examination is the preferred diagnostic approach.  
(Strong recommendation; moderate-certainty evidence for adults and adolescents and low-certainty 
evidence for children) 

Settings without immediate access to lumbar puncture or when lumbar puncture 
is clinically contraindicated such as significant coagulopathy or suspected space-
occupying lesion based on focal nervous system signs or recurrent seizuresb

1. If both access to a cryptococcal antigen assay and rapid results (less than 24 hours) are available, 
rapid serum, plasma or whole blood cryptococcal antigen assays are the preferred diagnostic 
approaches. (Strong recommendation; moderate-certainty evidence for adults and adolescents and low-
certainty evidence for children)

2. If a cryptococcal antigen assay is not available and/or rapid access to results is not ensured, prompt 
referral for further investigation and treatment is appropriate. (Strong recommendation; moderate-
certainty evidence for adults and adolescents and low-certainty evidence for children)

 
Note: Other diseases that can present with symptoms and signs similar to cryptococcal meningitis 
(such as viral, bacterial or tuberculous meningitis) should also be considered.

a	 For a first episode, CSF cryptococcal culture is also recommended in parallel with cryptococcal antigen testing if this is feasible
b	 Contraindications include significant coagulopathy or suspected space-occupying lesion based on focal nervous system signs (excluding 

cranial nerve VI palsy) or recurrent seizures and, where possible, confirmed by computed tomography. Raised intracranial pressure does 
not contraindicate lumbar puncture in (suspected) cryptococcal meningitis. Other contraindications include major spinal deformity and 
refusal by the patient after fully informed consent was sought.

Recommendations for children
These recommendations apply to adults  
and adolescents with advanced HIV disease.  
The decision to not extend these  
recommendations to children was based  
on the recognition that cryptococcal disease  
in this age group is rare, even in countries with  
high incidence (117, 127).

Diagnosing cryptococcal disease

The 2018 WHO recommendations remain unchanged 
for diagnosing cryptococcal disease (123).

Background
Early diagnosis and treatment of cryptococcal disease 
is key to reducing mortality from cryptococcal disease. 
Health-care professionals should have a low threshold 
for suspecting cryptococcal meningitis among with 
people with advanced HIV disease.

National programmes require appropriate priority-
setting is required by to ensure reliable access 
to rapid diagnostic cryptococcal antigen assays, 
preferably lateral flow assays, for use in CSF, serum, 
plasma or whole blood. In addition, health-care 
professionals need to have a low threshold for 
suspecting cryptococcal meningitis.
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Rapid cryptococcal antigen assays in CSF, serum, 
plasma or whole blood (depending on access 
to lumbar puncture) are 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 health-care provider’s skills.

Advantages of the lateral-flow assay over the latex 
agglutination assay include its rapid (<10 minutes) 
turnaround time, cost–effectiveness, minimal 
training requirements and laboratory infrastructure, 
no need for refrigerated storage and higher clinical 
and analytical sensitivity.

A serum, plasma or whole-blood cryptococcal 
antigen test is recommended as an initial diagnostic 
option in settings in which access to lumbar puncture 
is limited or contraindicated. The use of serum,

plasma or whole blood cryptococcal antigen 
diagnosis does not replace the need for lumbar 
puncture with CSF examination when this is feasible, 
considering also the important survival benefit of 
facilitating control of intracranial pressure (128).

In low- and middle-income countries, the use of 
rapid low-cost assays that rely on limited technical 
skills and laboratory infrastructure facilitates 
prompt diagnosis and the initiation of antifungal 
therapy. A low index of suspicion is needed for 
cryptococcal meningitis in regions with moderate  
to high HIV prevalence.

Limited data from retrospective cohorts suggest 
that diagnostic performance among children 
is similar to that of adults (129, 130). The 
recommendations for adults have therefore been 
extended to children (Table 6).

Table 6. Indications for cryptococcal antigen testing

Lumbar puncture available Lumbar puncture contraindicated  
or unavailable 

Rapid cryptococcal antigen  
test available

CSF cryptococcal antigen  
(preferably lateral flow assay) 

Serum, plasma or whole-blood antigen 
cryptococcal antigen (preferably lateral 
flow assay), treat immediately and refer  
for further investigation

No rapid cryptococcal antigen  
test available 

CSF India ink preparation Prompt referral for further investigation

Recommendations on induction, 
consolidation and maintenance 
antifungal treatment regimens

Background
Amphotericin B deoxycholate has been known 
to be associated with several side-effects such 
as anaemia, nausea, vomiting, rigors, fever, 
hypertension or hypotension, hypoxia and 
metabolic derangements such as hypokalaemia, 
hypomagnesaemia and nephrotoxicity (131–133). 
The 2018 WHO guidelines noted that liposomal 
amphotericin B was preferred as a formulation 
over amphotericin B deoxycholate, considering 
equivalent efficacy and better safety (123).

However, access to liposomal amphotericin B remains 
limited in low- and middle-income countries, mainly 
because of its high price, lack of registration of the 
product locally and limited. number of quality-assured 

manufacturers and the need for close monitoring 
for seven to 14 doses through intravenous infusion, 
similar to amphotericin B deoxycholate. A single high-
dose liposomal amphotericin B–based regimen is the 
preferred option to treat individuals, with fewer side-
effects and adverse events. Flucytosine accessibility, 
affordability and registration are also limited in 
low-and middle- income countries. Despite these 
access challenges, the use of high-dose fluconazole 
monotherapy is not recommended, considering the 
limited evidence of improved patient survival with this 
option (33, 34).

WHO continues to recommend the alternative 
regimens in settings in which single high-dose 
liposomal amphotericin is unavailable. However, the 
2022 WHO Guideline Development Group noted 
that fluconazole + flucytosine is associated with 
lower mortality than amphotericin B deoxycholate 
+ fluconazole (134), and efforts should be made to 
ensure access to a flucytosine-containing regimen.
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Recommendations for induction therapy for cryptococcal meningitis

Induction therapy (123) (2022 recommendations)
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) should be used as the preferred 
induction regimen for treating people with cryptococcal meningitis. (Strong recommendation, 
moderate-certainty evidence for adults and low-certainty evidence for children)

Alternative induction regimens
If liposomal amphotericin B is not available: A seven-day course of amphotericin B deoxycholate  
(1 mg/kg per day) and flucytosine (100 mg/kg per day, divided into four doses per day) followed by 
seven days of fluconazole (1200 mg daily for adults and 12 mg/kg per day for children and adolescents 
up to a maximum of 800 mg daily). (Strong recommendation, moderate-certainty evidence for adults and 
low-certainty evidence for children and adolescents)

If no amphotericin B formulations are available: 14 days of fluconazole (1200 mg daily, 12 mg/kg per 
day for children and adolescents) + flucytosine (100 mg/kg per day, divided into four doses per day).
(Strong recommendation, moderate-certainty evidence)

Note: fluconazole + flucytosine is the only recommended oral combination regimen and has been 
associated with lower mortality compared with amphotericin B deoxycholate + fluconazole.

If flucytosine is not available: 14 days of liposomal amphotericin (3–4 mg/kg per day) + fluconazole 
(1200 mg daily, 12 mg/kg per day for children and adolescents up to a maximum of 800 mg daily).
(Strong recommendation, moderate-certainty evidence for adults)

If liposomal amphotericin B and flucytosine are not available: 14 days of amphotericin B deoxycholate 
(1 mg/kg per day) + fluconazole (1200 mg daily, 12 mg/kg per day for children and adolescents up to a 
maximum of 800 mg daily). (Strong recommendation, moderate-certainty evidence)

Note: flucytosine-containing regimens are superior, and steps should be taken to ensure access  
to this drug.

Preventing, monitoring and managing 
amphotericin B deoxycholate toxicity
Infusion-related toxicity and side-effects from 
amphotericin B therapy are barriers to optimal 
induction treatment, especially in low- and middle-
income countries. Safe administration of amphotericin 
B should be given priority and may require referral to 
a centre with access to the recommended package of 
preventing, monitoring and managing toxicity.

Liposomal amphotericin B has fewer risks of drug 
toxicity than amphotericin B deoxycholate and 
requires a less intensive package for preventing, 
monitoring and managing toxicity.

The recommended package of preventing, 
monitoring and managing toxicity should 
be provided to minimize the serious types of 
amphotericin B–related toxicity when using 

amphotericin B deoxycholate–based regimens, 
especially hypokalaemia, nephrotoxicity and 
anaemia. A single 10 mg/kg dose of liposomal 
amphotericin B and the seven-day amphotericin B 
deoxycholate regimen are better tolerated than a  
14-day amphotericin deoxycholate regimen, but 
these regimens still require careful monitoring.

Adverse events associated with amphotericin B 
deoxycholate include hypokalaemia, nephrotoxicity 
and anaemia (136–138). A protocol for monitoring 
potassium, magnesium (if available) and creatinine 
and weekly haemoglobin monitoring is advised, 
together with a simplified protocol for pre-
hydration and electrolyte replacement before each 
amphotericin B infusion. If clients are also receiving 
a dolutegravir-based regimen, time-separated 
supplementation of magnesium is necessary to avoid 
affecting the absorption of dolutegravir (62).
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Dose adjustment is needed for people with 
significant renal impairment.

Liposomal, deoxycholate and lipid complex 
amphotericin B formulations are not 
interchangeable. Various formulations of 
amphotericin B are available commercially, 
including liposomal, deoxycholate and lipid 
complex formulations. These formulations 
are not interchangeable. For the indication of 

cryptococcal meningitis, only amphotericin B 
deoxycholate and liposomal amphotericin B have 
been recommended. In health-care settings in 
which both amphotericin B deoxycholate and 
liposomal amphotericin B are available, health-
care providers must be cautious to avoid mixing 
up these products since the doses are different 
and significant adverse events have been reported 
when the deoxycholate formulation was given  
at a higher dose than recommended.

Table 7. Monitoring single high-dose amphotericin B administration

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Single high-dose liposomal amphotericin B

Pre-emptive hydration and electrolyte supplementation (adults and adolescents)

1 litre of normal saline solution 
with 20 mEq KCl over two hours 
before infusion

X

8-mEq KCl tablets orally  
(twice daily)

X X X

Magnesium supplementation  
if availableᵃ

X X X

Monitoring (adults, adolescents and children)

Serum potassium X X

Serum creatinine X X

Haemoglobin X Xb

a	 250-mg tablets of magnesium trisilicate or glycerophosphate twice daily or magnesium chloride 4 mEq twice daily.
b	 If still in hospital.



33

Table 8. Monitoring of amphotericin B deoxycholate  
(seven- and 14-day treatment regimens)

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Amphotericin B deoxycholate: seven days

Pre-emptive hydration and electrolyte supplementation (adults and adolescents)

1 litre of normal saline solution 
with 20 mEq KCl over two hours 
before each controlled infusion

X X X X X X X

2 times 8-mEq KCl tablet  
(twice daily)

X X X X X X X

Magnesium supplementation  
if availableᵃ

X X X X X X X

Monitoring (adults, adolescents and children)

Serum potassium X X X X Xb

Serum creatinine X X X X

Haemoglobin X X

Amphotericin B deoxycholate: 14 days

Pre-emptive hydration and electrolyte supplementation (adults and adolescents)

1 litre of normal saline solution 
with 20 mEq KCl over two hours 
before each controlled infusion

X X X X X X X X X X X X X X

2 times 8-mEq KCl tablet  
(twice daily)

X X X X X X X X X X X X X X

1 time 8-mEq KCl tablet  
(twice daily)

X X X X X X X

Magnesium supplementation  
if availableᵃ

X X X X X X X X X X X X X X

Monitoring (adults, adolescents and children)

Serum potassium X X X X X X X

Serum creatinine X X X X X X X

Haemoglobin X X X

a	 250-mg tablets of magnesium trisilicate or glycerophosphate twice daily or magnesium chloride 4 mEq twice daily.
b	 If still in hospital.

Additional notes: 

•	 Amphotericin B is incompatible with normal saline.
•	 Potassium replacement should not be given to people with pre-existing renal impairment or hyperkalaemia.
•	 Careful attention should be given to monitoring the intake and output of fluid and daily weight, especially among children.
•	 Flucytosine: because of concerns about bone marrow suppression, regular monitoring of full blood counts should be considered; 

guidelines from the Southern African HIV Clinicians Society recommend monitoring full blood counts at baseline and at least  
weekly for as long as the person is taking flucytosine (21).

 
If standard dose liposomal amphotericin B is being given for 14 days with fluconazole, the incidence of renal dysfunction and electrolyte 
disturbance is lower than with amphotericin B deoxycholate, but renal function and electrolytes still need to be monitored. In such cases, 
follow the standard recommendations for amphotericin B deoxycholate.
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Drug–drug interactions
Drug–drug interactions in the context of concurrent 
use of amphotericin, flucytosine and fluconazole 
alongside ART regimens have not been well 
documented (135). However, individuals receiving 
tenofovir disoproxil fumarate (TDF)–based regimens 
who are receiving amphotericin or recently 
received amphotericin B preparations should be 
closely monitored for nephrotoxicity. Liposomal 
preparations of amphotericin B are considered to be 
safer (133) than deoxycholate but would still require 
close follow-up.

The dose of tenofovir disoproxil fumarate should  
be adjusted for renal function. Flucytosine may 
slightly alter levels of TDF in the blood through 
reduced renal clearance, but this remains a 
theoretical risk. Haematological parameters should 
be monitored, and the dose of tenofovir disoproxil 
fumarate should be adjusted in individuals with 
reduced renal function who are also receiving 
amphotericin (136). Fluconazole induces cytochrome 

(CYP)3A4 and P-glycoprotein (137). No dose 
adjustment of ART is required.

Consolidation and maintenance treatment
WHO recommends fluconazole at 800 mg/day 
for eight weeks following an amphotericin B 
deoxycholate–based induction regimen; these 
recommendations were based primarily on expert 
opinion, considering the limited evidence from two 
trials that compared itraconazole versus fluconazole 
at lower doses (137, 138).

Guidelines from the European AIDS Clinical Society 
recommend 400 mg for eight weeks after a single 
loading dose of 800 mg on the first day of therapy 
(123). Maintenance or secondary prophylaxis until 
there is evidence of sustained ART-related immune 
reconstitution is an integral part of managing 
cryptococcal meningitis. Among ART-naive people, 
fluconazole was effective at preventing relapse in one 
randomized controlled trial (139) and was superior to 
weekly amphotericin B or itraconazole (139, 140).

Consolidation
Fluconazole (800 mg daily for adults, 6–12 mg/kg per day for children and adolescents up to a 
maximum of 800 mg daily) is recommended for the consolidation phase (for eight weeks following 
the induction phase). (Strong recommendation, low-certainty evidence)

Maintenance
Fluconazole (200 mg daily for adults, 6 mg/kg per day for adolescents and children) is recommended 
for the maintenance phase until immune reconstitution (CD4 >200 cells/mm3) and suppression of viral 
loads on ART. (Strong recommendation, high-certainty evidence)

Clinical considerations for 
managing cryptococcal disease
Preventing, monitoring and managing 
amphotericin B toxicity 
For people living with HIV receiving amphotericin 
B–containing regimens for treating cryptococcal 
disease, a minimum package for preventing, 
monitoring and managing toxicity is recommended 
to minimize the serious types of amphotericin 
B–related toxicity, especially hypokalaemia, 
nephrotoxicity and anaemia (139–142).

Monitoring for and managing raised 
intracranial pressure
Adults, adolescents and children living with HIV with 
suspected cryptococcal meningitis should have an 
initial lumbar puncture and an early repeat lumbar 
puncture (within 3–5 days) with measurement of CSF 

opening pressure to assess for raised intracranial 
pressure regardless of the presence of symptoms or 
signs of raised intracranial pressure (122, 128).

Managing raised intracranial pressure
Therapeutic lumbar puncture: relieve pressure 
by draining a volume sufficient (88, 143) to 
reduce the CSF pressure to <20 cm or halving 
the baseline pressure if extremely high; the 
persistence or recurrence of symptoms or signs of 
raised intracranial pressure should determine the 
frequency of repeat therapeutic lumbar puncture 
(144). For people with persistent symptoms of 
intracranial pressure, repeat daily therapeutic 
lumbar puncture (with measurement of CSF 
opening pressure when available) and CSF drainage, 
if required, are recommended until the symptoms 
resolve or the opening pressure is normal for at 
least two days (123).
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Monitoring treatment response
Clinical response (including resolution or 
recurrence of fever, headache and symptoms 
or signs of raised intracranial pressure) should 
be assessed daily during the initial two weeks 
of induction therapy. Among people for 
whom evidence indicates a sustained clinical 
response, routine follow-up lumbar puncture 
after completing induction treatment to assess 
antifungal treatment response (CSF fungal culture 
and CSF cryptococcal antigen) or serum or plasma 
cryptococcal antigen is not recommended in  
low- and middle-income countries (123).

Managing treatment failure
For people who present with cryptococcal 
meningitis relapse, the following steps are 
recommended: start or restart induction treatment 
according to the recommendations for induction 
treatment; manage raised intracranial pressure with 
therapeutic lumbar puncture; and provide adapted 
adherence support. If ART has not already started, 
initiating ART after 4–6 weeks of optimal antifungal 
therapy is recommended (123).

Paradoxical cryptococcal immune reconstitution 
inflammatory syndrome occurs among 10–50%  
of people with cryptococcal disease initiating ART 
(145) and is associated with high mortality (120).  
The median time to onset in reported cohort studies 
is 1–10 months but typically is 3–12 weeks after 
initiating ART (145).

Raised intracranial pressure is a common feature of 
cryptococcal immune reconstitution inflammatory 
syndrome and an important contributor to high 
mortality (146). Multiple repeat lumbar puncture may 
be necessary. Optimizing antifungal therapy and 
reinduction with an amphotericin-based regimen 
are important if suboptimal antifungal treatment 
is considered to contribute to developing immune 
reconstitution inflammatory syndrome (123).

Research needs
Further research is needed to assess the value of 
cryptococcal antigen screening at CD4 cell count 
thresholds between 100 and 200 cells/mm3, which 
has been suggested to save costs if carried out in 
inpatient settings.

High cryptococcal antigen titres (>1:160) in blood 
have been found to predict subclinical meningitis. 

It has been suggested that blood titres could be 
used to predict meningitis in settings in which 
lumbar puncture cannot be performed or in which 
providing lumbar puncture for everyone screening 
cryptococcal antigen–positive is operationally 
challenging; the feasibility of this approach should be 
further investigated in a diversity of settings.

Second-generation cryptococcal antigen lateral-
flow assays that can give a high or low cryptococcal 
antigen result need to be evaluated as part  
of this approach.

Research could help to improve the understanding  
of how to manage relapse or treatment non-
response in public health settings, since the 
current course of action would be referral to 
a tertiary care centre. In tertiary care settings, 
intrathecal and intraventricular administration of 
amphotericin B have been attempted successfully, 
but further research is needed to establish safety 
and tolerability.

Managing space-occupying lesions among people 
with a positive serum cryptococcal antigen test, 
the concurrent treatment of HIV-associated TB and 
cryptococcal meningitis and the best approach 
for treating immune reconstitution inflammatory 
syndrome are other research needs.

WHO has issued a prequalification expression  
of interest for sustained-release flucytosine to 
simplify inpatient and outpatient treatment of 
cryptococcal infections.

The role of azoles other than fluconazole,  
notably voriconazole and isavuconazole, as  
well as novel oral antifungal agents (such as oral 
encochleated amphotericin B) for treatment and 
prophylaxis for cryptococcosis could benefit  
from further study.

There remains a need to better understand the 
prevalence of cryptococcal disease among children 
and the best diagnostic approach to enable the 
timely identification of disease.

Implementation science research is encouraged 
on the feasibility and impact of cryptococcal 
antigen screening delivered together with other 
components of an advanced ART package (such as 
TB lipoarabinomannan assay and TB prophylaxis).
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Histoplasmosis (2021)

Background
Histoplasmosis is a disease caused by the fungus 
Histoplasma capsulatum; the most frequent 
clinical presentation among people living with 
HIV 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 (147). Histoplasmosis is 
highly endemic in some regions of North America, 
Central America and South America and is also 
reported in certain countries of Asia and Africa. 
Histoplasma antigen can be detected in urine, 
which enables an approach of rapid detection and 
linkage to treatment and is recommended by WHO 
as a preferred approach. WHO does not currently 
recommend routine screening for histoplasmosis, 
pending further investigation (147).

The lack of access to appropriate antifungal 
therapies and in vitro diagnostics for rapid detection 
of histoplasmosis and the co-occurrence of other 
infectious diseases, especially TB, may affect 
clinical outcomes and underlie the high mortality of 
disseminated histoplasmosis among people living 
with HIV (148, 149). Note that TB and histoplasmosis, 
in addition to being often misclassified, frequently 
recur together in endemic settings (148, 150).

Access to liposomal amphotericin is a significant 
challenge in many settings worldwide, especially 
in low- and middle-income settings. Licensing is a 
key barrier for access to this formulation in addition 
to highly variable costs (151). An analysis of data 

from 55 countries showed that 72% of liposomal 
amphotericin is sold in high-income settings and 
28% in low-income settings, where the need is 
the greatest. Additionally, low-income settings 
continue to purchase conventional amphotericin 
B deoxycholate or lipid complex formulations in 
greater quantities than in high-income settings (118).

Severe or moderately severe histoplasmosis is 
defined as the presence of at least one sign or 
symptom involving vital organs: respiratory or 
circulatory failure, nervous system signs, renal 
failure, coagulation anomalies and a general 
alteration of the WHO performance status greater 
than 2, in which the person is confined to a bed or 
chair more than half of the waking hours and only 
capable of limited self-care (147).

In 2020, WHO published Guidelines on diagnosing and 
managing disseminated histoplasmosis among people 
living with HIV (147). Below are the recommendations, 
which are all based on evidence reviewed by the 
Guideline Review Committee (147).

Monitoring toxicity of amphotericin B therapy and 
drug–drug interactions associated with itraconazole 
use are important for the successful treatment of 
individuals with histoplasmosis. Renal function 
monitoring is important to identify, prevent 
and manage toxicity (such as nephrotoxicity, 
hypokalaemia, infusion-related reactions and 
anaemia). Appropriate fluid hydration is necessary 
to prevent kidney damage through fluid and 
electrolyte reposition over 4–6 hours.
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Diagnosis of disseminated histoplasmosis among people living with HIV

Among people living with HIV, disseminated histoplasmosis should be diagnosed by detecting 
circulating Histoplasma antigens (152). (Conditional recommendation, low-certainty evidence)

Management of disseminated histoplasmosis 

Induction therapy 
Treating people living with HIV for severe or moderately severe histoplasmosis: liposomal amphotericin 
B, 3.0 mg/kg, for two weeks is recommended. In settings in which liposomal amphotericin B is 
unavailable, deoxycholate amphotericin B, 0.7–1.0 mg/kg, is recommended  
for two weeks (153–155). (Conditional recommendation, very-low-certainty evidence)

As a good clinical practice for people with renal failure, or at risk of renal injury, measures to prevent or 
treat toxicity are recommended. Induction therapy should be given for two weeks. Since deoxycholate 
amphotericin B may be associated with renal toxicity, therapy may need to be shorter than two weeks 
based on the clinical assessment of how the person responds to treatment. Involvement of the central 
nervous system may require extending induction therapy or increasing dosage.

Treating people living with HIV for mild to moderate histoplasmosis: itraconazole 200 mg three 
times daily for three days and then 200 mg twice daily is recommended (156, 157). (Conditional 
recommendation, very-low-certainty evidence)

Maintenance therapy
Itraconazole 200 mg twice daily for 12 months is recommended (158–160). (Conditional recommendation, 
very-low-certainty evidence)

Less than 12 months of therapy can be considered when the person is clinically stable, receiving ART, 
has suppressed viral load and the immune status has improved (161). (Conditional recommendation, very-
low-certainty evidence)

Timing of ART initiation
ART should be initiated as soon as possible among people with disseminated histoplasmosis for whom 
central nervous system involvement is not suspected or proven (81). (Conditional recommendation, very-low-
certainty evidence)

TB therapy for people with TB, HIV and histoplasmosis
People living with HIV who also have TB and histoplasmosis coinfection should receive TB therapy 
according to WHO treatment guidelines (147). (Conditional recommendation, very-low-certainty evidence)
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Implementation considerations

1.  Access to optimal antifungal medicines
The WHO Model List of Essential Medicines includes 
optimal antifungal medicines for treating people 
with histoplasmosis (conventional amphotericin 
B and itraconazole). Increased advocacy for drug 
price reduction is needed, expanding coverage of 
the global access price of liposomal amphotericin 
B for leishmaniasis and cryptococcal meningitis, 
promoting local manufacturing of generic 
formulations. Additionally, it is important to ensure 
quality assurance of available generic formulations, 
ensuring national registration of all antifungal drugs 
on the WHO Model List of Essential Medicines.

Medicines can be procured through joint regional 
procurement mechanisms such as the PAHO 
Strategic Fund, ensuring adequate supply chains 
at the national level and developing proper drug 
forecasting and monitoring systems.

2.  Educating and training health-care providers
Health-care providers should be trained to have a 
low threshold for suspecting histoplasmosis among 
people living with HIV, especially in advanced HIV 
disease, with the differential diagnosis of TB and 
other systemic fungal infections. Greater efforts 
need to be made to educate health-care providers 
and to provide policy guidance at the national 
level on managing histoplasmosis among people 
living with HIV. Effectively implementing guidelines 
also requires supportive supervision systems and 
prescribing decision-making aids.

Research needs

•	 What is the antigen detection performance 
outside the context of advanced HIV disease?

•	 Among people with advanced HIV disease, can 
Histoplasma antigen detection be used as a 
screening approach for histoplasmosis?

•	 Can antigen detection performance be increased 
by designing new antibodies through significant 
support in developing basic science on 
Histoplasma capsulatum?

•	 Will a Histoplasma interferon-gamma 
release assay be useful to screen for latent 
histoplasmosis in advanced HIV disease, prevent 
histoplasmosis-associated immune reconstitution 
inflammatory syndrome and help to reduce the 
time to ART initiation among people recently 
diagnosed with HIV?

•	 Can antigen detection screening studies inform 
about the true burden of histoplasmosis from a 
global perspective?

•	 Will Histoplasma antigen detection by lateral flow 
become the standard diagnostic method for 
disseminated histoplasmosis among hospitalized 
people with histoplasmosis, as an outpatient 
screening tool or both?

•	 How can the specific impact of antigen detection 
on the incidence and mortality trends of HIV-
associated histoplasmosis be evaluated compared 
with conventional practices for diagnosing 
histoplasmosis and the future development of 
more molecular biology assays?

•	 What are the best definitions for severity of 
disease among people with histoplasmosis?

•	 Among people with a clinical and immune response 
to therapy, can maintenance antifungal therapy be 
safely discontinued earlier than 12 months?

•	 Do people with central nervous system involvement 
have a higher incidence of Histoplasma-related 
immune reconstitution inflammatory syndrome 
and associated mortality? In relation to this, what is 
the optimal time to start ART?

•	 When will Histoplasma antigen detection and 
liposomal amphotericin B be affordable to  
people with histoplasmosis in low- and middle-
income countries?

•	 What are the outcomes of treating TB and 
histoplasmosis coinfection?

•	 What is the impact of genetic varieties of 
Histoplasma on the epidemiology and treatment 
response to histoplasmosis?

•	 What are the alternative antifungal drugs or 
alternative treatment stewardship in the pipeline 
that might help to increase the efficacy and 
decrease the secondary effects and toxicity of the 
recommended therapy?

•	 What is the optimal dosing for liposomal 
amphotericin B among people living with HIV with 
disseminated histoplasmosis?
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TB in advanced HIV 
disease (2025)

People living with HIV are about 13 times more likely 
to develop TB disease, have poorer TB treatment 
outcomes and higher mortality during TB treatment 
than people without HIV (162). The presence of 
advanced HIV disease (CD4 <200 cells/mm3) among 
people with disseminated TB is an independent 
predictor of mortality, in addition to being 
considered either a WHO clinical stage 3 or 4 AIDS-
defining illness. Despite advances in the screening, 
diagnosis, treatment and prevention of TB disease, 
TB remains the leading cause of death among people 
with HIV worldwide and is second to only AIDS-
related illnesses for hospitalizations among people 
living with HIV (8).

WHO provides recommendations and practical 
guidance for people living with HIV of all ages, 
including advanced HIV disease, for prevention, 
screening, diagnosis and treatment for TB, including 
models of care within the guidelines and related 
operational handbooks contained within the WHO TB 
Knowledge Sharing Platform (163, 164).

This section summarizes key recommendations and 
considerations for advanced HIV disease.

Screening

Screening for TB is a critical component of the 
advanced HIV disease package of care and is part of 
the algorithm for managing advanced HIV disease. 
Screening for TB is considered standard care for all 
people living with HIV (58).

Age-appropriate screening should be performed 
at every health-care visit with a WHO-approved 
TB symptom screening algorithm along with a 
combination of screening tools as appropriate, to 
minimize the risk of missed cases of TB. Screening 
tools include C-reactive protein, chest X-ray and 
molecular WHO-recommended rapid diagnostic 
tests. Interferon-gamma release assays are not 
considered useful tests for TB screening (58).

For children living with HIV, screening opportunities 
also include visits for vaccination days, during 
nutritional screening, at maternal health 
appointments and at food programme visits (60). 
Screening children for TB can be challenging since 
they may present with atypical symptoms, thus 
requiring a strong clinical suspicion of TB for anyone 
living with HIV in settings with a high TB burden. 
The risk of over-investigation is outweighed by 
the benefits of TB treatment (60). TB preventive 
treatment should be initiated for those screening 
negative for TB (56).

Recommendations for TB screening for people living with HIV (58)

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

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 evidence)

Among adults and adolescents living with HIV, C-reactive protein with a cut-off of >5 mg/L may be 
used to screen for TB disease. (Conditional recommendation, low-certainty evidence for test accuracy)
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Recommendations for TB screening for people living with HIV (58)

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 evidence for test 
accuracy)

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 evidence for test accuracy)

Among individuals younger than 15 years who are close contacts of someone with TB, systematic 
screening for TB disease should be conducted using a symptom screen including any one of cough, 
fever or poor weight gain, or chest X-ray; or both. (Strong recommendation, moderate- to low-certainty 
evidence for test accuracy)

Among children younger than 10 years living with HIV, systematic screening for TB disease should be 
conducted using a symptom screen including any one of current cough, fever, poor weight gain or 
close contact with a TB patient. (Strong recommendation, low-certainty evidence for test accuracy)

Diagnosis

TB is frequent among individuals with advanced 
HIV disease and is a common cause of hospital 
admission for these individuals. Postmortem 
studies report a high proportion of undiagnosed  
TB among people who have died from HIV (165, 
166). Establishing a diagnosis of TB is critical for 
ensuring early initiation of TB treatment and for 
reducing mortality.

However, identifying TB among individuals with low 
CD4 counts is a challenge, and using a combination 
of diagnostic tests for individuals with advanced 
HIV disease is therefore recommended. The 
recommendations are described in full in the WHO 
consolidated guidelines on tuberculosis: module 3: 
diagnosis (59). Clinical diagnosis plays an important 
role for people with advanced HIV disease since 
bacteriological confirmation is not always possible. 
For children, integrated treatment decision 
algorithms can help guide decisions about starting 
TB treatment (60).

Further investigation is warranted for diagnosing 
drug-resistant TB. The WHO consolidated guidelines  
on tuberculosis: module 3: diagnosis provide details  
on diagnosing and detecting drug-resistant TB (59).

Monitoring and evaluation considerations
•	 Monitor simultaneous specimen collection 

and turnaround time for the test results in a 
concurrent testing approach.

•	 Monitor patient access to and loss to follow-up 
from a second test in a concurrent  
testing approach.

•	 Monitor patient access to and loss to follow-up 
from follow-on drug-susceptibility testing among 
those with a positive LF-LAM result but a negative 
low-complexity automated NAAT result.

•	 Monitor trends in the discordance rate between 
the LF-LAM and low-complexity automated NAAT 
results. If these differences vary from other local 
or regional patterns, or if the trends change, 
further investigation is required, and outcomes 
should be tracked for recurrence over time.
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Recommendations for diagnosing TB disease

Adults and adolescents
For adults and adolescents with HIV who have signs or symptoms, screen positive for TB, are 
seriously ill or have advanced HIV disease, concurrent testing using low-complexity automated NAATs 
on respiratory samples and LF-LAM on urine should be used as the initial diagnostic strategy for 
diagnosing TB rather than low-complexity automated NAATs on respiratory samples alone.  
(Strong recommendation, low-certainty evidence)

Remarks
•	 Serious illness for people living with HIV is defined based on any of the following symptoms: 

respiratory rate ≥30 breaths per minute, temperature ≥39°C, heart rate ≥120 beats per minute  
or unable to walk unaided.

•	 Advanced HIV disease is defined for people living with HIV as having a CD4 cell count of <200 cells/
mm3 or presenting with a WHO stage 3 or 4 AIDS-defining illness.

•	 This concurrent testing recommendation supersedes previous guidance on using LF-LAM for people 
living with HIV and using a single molecular test for diagnosing TB in this group.

•	 This recommendation is strong despite the low-certainty evidence because the findings indicate 
large desirable effects (rapid and accurate diagnosis of TB for a highly vulnerable population – 
people living with HIV – for whom diagnosing TB is often challenging) and small undesirable effects 
(negative consequences of this testing strategy).

•	 The low-complexity automated NAAT products for which eligible data met the class-based 
performance criteria for this recommendation were Xpert® MTB/RIF Ultra and Truenat MTB Plus. 
Data for the performance of Truenat MTB Plus and MTB-RIF Dx were only available for testing among 
people living with HIV without concurrent LF-LAM testing.

Children with HIV
For children with HIV who have signs or symptoms or screen positive for pulmonary TB, concurrent 
testing using low-complexity automated NAATs on respiratory and stool samples and LF-LAM on 
urine may be used as the initial diagnostic strategy for diagnosing TB rather than low-complexity 
automated NAATs on respiratory or stool samples alone. (Conditional recommendation, low-certainty 
evidence for test accuracy)

Remarks
•	 This recommendation gives priority to concurrent testing over molecular testing and LF-LAM in 

isolation for diagnosing TB among children living with HIV.
•	 Using low-complexity automated NAATs on isolated specimens was also evaluated. The findings 

supported the use of low-complexity automated NAATs for initial diagnostic testing for TB among 
children living with HIV with signs or symptoms or who screen positive for pulmonary TB, using 
sputum, gastric aspirate, stool or nasopharyngeal aspirate rather than smear or culture.

•	 This recommendation is conditional because the findings indicate moderate undesirable effects 
(reduced specificity, resulting in more false-positive test results) compared with a single test strategy.

•	 The product for which eligible data met the low-complexity automated NAAT class-based performance 
criteria for this recommendation was Xpert® MTB/RIF Ultra. The performance of Truenat MTB Plus  
and MTB-RIF Dx for this recommendation could not be assessed, since data were unavailable.
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Implementation considerations for diagnosing TB

Adults and adolescents living with HIV and children living with HIV
•	 Global and national HIV and TB programmes need to communicate regularly and clearly, indicating 

responsibilities for concurrent testing for people living with HIV.
•	 Concurrent testing maximizes the diagnostic access and accuracy, is a more efficient way to address 

the needs of people living with HIV and is preferred even if the testing workload may increase.
•	 A positive result on either test is sufficient to confirm a TB diagnosis.
•	 Loss to follow-up for the second test result should be monitored and prevented. Patients should be 

given information to understand the concurrent testing approach and the need for follow-up.
•	 The LF-LAM performed in point-of-care settings may be the first positive result and is sufficient to make 

the initial diagnosis. A respiratory sample is still required for detecting rifampicin resistance. It is also 
required when the LF-LAM is negative.

•	 Efforts are needed to improve access to LF-LAM.
•	 LF-LAM does not differentiate Mycobacterium tuberculosis from other mycobacterial species. However, the 

LAM antigen detected in a clinical sample in TB endemic areas is most likely attributable to Mycobacterium 
tuberculosis. When LF-LAM is commonly positive without positive low-complexity automated NAATs, 
further investigation of the quality of testing and local epidemiology of non-TB mycobacteria and 
extrapulmonary TB in the tested population is warranted to understand the difference.

•	 Bands on the LF-LAM test strip should be interpreted using the manufacturer’s reading card to 
minimize incorrect results.

•	 LF-LAM test strips must be stored according to the manufacturer’s instructions (such as between 2°C 
and 30°C) in sealed bags and not used after expiration.

•	 Infrastructure to collect a urine sample privately should be available. Patients should be instructed  
how to properly and sanitarily collect urine to minimize environmental contamination and prevent 
false-positive results.

•	 Trained personnel are required to perform the LF-LAM test at the point of care.
•	 Similar to all WHO-recommended TB diagnostics, quality assurance programmes for both tests  

are required.
•	 LF-LAM is designed to detect mycobacterial LAM antigen in human urine. Other samples (such as 

sputum, serum, plasma, CSF and other body fluids) or pooled urine specimens should not be used.

Prevention

TB preventive treatment
TB preventive treatment is a critical component of 
prophylaxis in the WHO-recommended package 
of care for advanced HIV disease, along with co-
trimoxazole and fluconazole. TB preventive treatment 
should be rapidly initiated among people with 
advanced HIV disease, after TB has been ruled 

out through systematic TB screening with a WHO-
recommended approach (56, 58, 164). The short-
course TB preventive treatment regimen – three 
months of weekly isoniazid and rifapentine – is the 
preferred option for adolescents and adults living with 
HIV. However, the ART regimen should be considered, 
and evidence on coadministration of rifapentine and 
preferred ART regimens is still being generated for 
children, infants and pregnant women living with HIV.
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Recommendations on eligibility for TB preventive treatment

Adults and adolescents living with HIV who are unlikely to have TB disease on an appropriate clinical 
evaluation or according to national guidelines should receive TB preventive treatment as part of 
a comprehensive package of HIV care. Treatment should also be given to those receiving ART, to 
pregnant women and to those who have previously been treated for TB, irrespective of the degree  
of immunosuppression and even if testing for TB infection is unavailable. (Strong recommendation, 
high-certainty estimates of effect)

Infants aged <12 months living with HIV who are in contact with a person with TB and who are 
unlikely to have TB disease on an appropriate clinical evaluation or according to national guidelines 
should receive TB preventive treatment. (Strong recommendation, moderate-certainty estimates of effect)

Children aged ≥12 months living with HIV who are considered unlikely to have TB disease on an 
appropriate clinical evaluation or according to national guidelines should be offered TB preventive 
treatment as part of a comprehensive package of HIV prevention and care if they live in a setting with high 
TB transmission, regardless of contact with TB. (Strong recommendation, low-certainty estimates of effect)

All children living with HIV who have successfully completed treatment for TB disease may receive  
TB preventive treatment. (Conditional recommendation, low-certainty evidence)

Recommendations on the choice of TB preventive treatment regimen  
for people living with HIV 

Preferred TB preventive treatment regimen among people living with HIV
For adults and adolescents living with HIV eligible for TB preventive treatment, three months of 
rifapentine and isoniazid (3HP) is the suggested preferred regimen; six or nine months of isoniazid 
(6H or 9H) are alternative regimens. (Conditional recommendation, low-certainty evidence)

 
Recommendation on available TB preventive treatment regimensregardless of HIV status  
The following TB preventive treatment options are recommended regardless of HIV status: six or  
nine months of daily isoniazid or a three-month regimen of weekly rifapentine plus isoniazid or a 
three-month regimen of daily isoniazid plus rifampicin. (Strong recommendation, moderate- to  
high-certainty estimates of effect)
The following alternative TB preventive treatment options may be used regardless of HIV status:  
a one-month regimen of daily rifapentine plus isoniazid or four months of daily rifampicin. 
(Conditional recommendation, low- to moderate-certainty estimates of effect)

BCG
Neonates diagnosed with HIV infection, as confirmed 
by early virological testing, should not receive 
BCG vaccination at birth. Vaccination should be 
delayed until ART has been started and the infant 
is confirmed to be immunologically stable (CD4% 
exceeding 25% for children younger than five years; 
CD4 count of 200/mm3 or higher for children older 
than five years).

The current WHO position paper on BCG vaccination 
(167) states that children known to be living with HIV 
should not receive BCG vaccination because they 
are at increased risk of developing disseminated 
BCG disease. However, if they are receiving ART, are 

clinically well and immunologically stable they should 
be vaccinated. Immunologically stable children have 
a CD4% exceeding 25% (children younger than five 
years) or a CD4 count of 200/mm3 or higher (children 
older than five years). In settings without access to 
CD4 testing, immunological stability may be assessed 
clinically based on the absence of new opportunistic 
infections and any other symptoms (167).

The WHO operational handbook on tuberculosis: 
module 5: management of tuberculosis in children 
and adolescents details the administration of BCG, 
important adverse events and other aspects of the 
full cascade of care for children and adolescents  
with or at risk of TB (60).
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Treatment

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 evidence)

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

Adults and adolescents (Strong recommendation, low- to moderate-certainty evidence)

Children and infants (Strong recommendation, very-low-certainty evidence)

ART is recommended for all patients with HIV and drug-resistant TB requiring second-line 
antituberculosis drugs, irrespective of CD4 cell count, as early as possible (within the first eight weeks) 
following initiation of antituberculosis treatment. (Strong recommendation, very-low-certainty evidence)

In patients with tuberculous meningitis, an initial adjuvant corticosteroid therapy with 
dexamethasone or prednisolone tapered over 6–8 weeks should be used. (Strong recommendation, 
moderate-certainty evidence)

In patients with tuberculous pericarditis, an initial adjuvant corticosteroid therapy may be used.
(Conditional recommendation, very-low-certainty evidence)

a	 Except when signs and symptoms of meningitis are present.

Treatment

Linkage to treatment following diagnosis of TB 
disease is important, and co-management of TB and 
HIV requires close attention. Treatment regimens 
for drug-susceptible TB range from four to six 
months, which are also applicable to people with 
advanced HIV disease. There are, however, important 
considerations such as severity or type of TB disease, 
level of immunosuppression and body weight. More 
details on the treatment of drug-susceptible and 
drug-resistant TB are available in the respective 
treatment guidelines within the WHO TB Knowledge 
Sharing Platform.

Timing of ART initiation is a critical consideration 
when managing TB disease among people living 
with HIV while also ruling out signs and symptoms 
of meningitis. Clinically distinguishing between 
TB meningitis and cryptococcal meningitis is 
challenging and is critical if using steroids is being 
considered, since steroids are recommended for 
TB meningitis but not for cryptococcal meningitis. 
Using steroids may also be considered for 
tuberculous pericarditis as part of initial adjuvant 
therapy, although the interaction of steroids and 
HIV infection is complex and not fully understood. 
Table 6 provides information on the appropriate 
timing of ART in the context of TB disease and 
cryptococcal meningitis. Comprehensive guidance 
is available from the WHO consolidated guidelines on 
tuberculosis: module 4: treatment and care (61).
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Severe bacterial infections

Severe bacterial infections are an important cause 
of mortality for people living with HIV and are a 
common cause of hospital admission, about 26% 
(95% CI 20–33%) (8). Severe bacterial infections 
present a wide range of disease manifestations 
and causative organisms. This includes pneumonia, 
bacterial meningitis, bloodstream infections and 
organ-specific infections.

There is generally very limited access in low- and 
middle-income countries to reliable microbiology 
diagnostic tools, including blood cultures, and 
relatively poor assessment of the prevalence of drug-
resistant organisms. Consequently, clinical diagnosis 
is the key tool for screening for severe illness. 
Common bacterial pathogens include Streptococcus 
spp., invasive non-typhoidal Salmonella, Escherichia 
coli and Staphylococcus aureus. The WHO AWaRe 
antibiotic book provides considerations for rationale 
use of antibiotics for all populations (168).

Oral co-trimoxazole remains a critical WHO 
recommendation (8) for use in prophylaxis and is 
part of the WHO-recommended package of care for 
advanced HIV disease, although its primary use is 
in preventing pneumonia caused by Pneumocystis 
jirovecii (111), but it may provide additional coverage 
for several bacterial infections.

WHO provides several key considerations and 
knowledge gaps in managing severe bacterial 
infections (11).

•	 Severe bacterial infections are a priority issue  
for individuals with advanced HIV disease.

•	 Severe bacterial infections affect both inpatient and 
outpatient settings, and tiered guidance is essential.

•	 Implementation research can help to address 
gaps in understanding the profile of severe 
bacterial infections.

•	 Studies are needed to document the causes of 
premature death among people living with HIV.

•	 Specific guidance on managing severe bacterial 
infections is needed in inpatient settings.

•	 Antimicrobial resistance implications must 
be weighed carefully when considering using 
antimicrobial agents for prophylaxis.

•	 Cost and cost–effectiveness studies and modelling 
of emergent drug resistance comprise important 
accompanying evidence for understanding severe 
bacterial infections.

WHO will continue to monitor available evidence for 
developing further guidance on this topic.
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Kaposi’s sarcoma 
(new, 2025)

Recommendation for treatment of Kaposi’s sarcoma (new, 2025) 

WHO suggests paclitaxel or pegylated liposomal doxorubicin for pharmacological treatment for 
people living with HIV with Kaposi’s sarcoma. (Conditional recommendation, low-certainty evidence)

 
Recommendation for treatment of mild or moderate Kaposi’s sarcoma (83) (2014) 

In HIV-infected adults, adolescents and children diagnosed with mild or moderate Kaposi sarcoma, 
immediate ART initiation is recommended. (Strong recommendation, low-certainty evidence)

 
Recommendation for treatment of severe or symptomatic Kaposi’s  
sarcoma (83) (2014)

Severe or symptomatic disease: in HIV-infected adults, adolescents and children diagnosed with 
severe symptomatic Kaposi sarcoma, immediate ART initiation in combination with systemic 
chemotherapy is recommended. (Strong recommendation, low-certainty evidence)

Background
Despite significantly improved availability of ART, HIV-
associated Kaposi’s sarcoma remains among the most 
common type of cancer among people living with HIV. 
The African continent alone accounts for more than 
70% of the burden of disease. HIV-associated Kaposi’s 
sarcoma among people living with HIV receiving ART 
has an estimated incidence of 289 per 100 000 person 
years (169). Survival following diagnosis is poor, with 
some estimates being 39–44% dying from Kaposi’s 
sarcoma–related causes, and the rest from other 
causes (Box 3) (170, 171).

ART remains the first-line treatment for everyone 
with Kaposi’s sarcoma and can help to treat early-
stage Kaposi’s sarcoma to achieve regression 
of lesions and reduce Kaposi’s sarcoma-related 
deaths (83); this is also supported by evidence 
in published literature (173). However, moderate 
to severe Kaposi’s sarcoma requires additional 
treatment – ranging from chemotherapy to 
radiotherapy. The goal is to ensure long-term 
control of symptoms (Table 9, Box 4).
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Box 3. Case definition of Kaposi’s sarcoma (83) (2014)

Mild or moderate Kaposi’s sarcoma may include 
the following:

•	 confined to skin and/or lymph nodes;
•	 no symptomatic visceral disease;
•	 no significant oral disease (does not interfere 

with chewing or swallowing);
•	 no significant oedema affecting function; and
•	 not functionally disabling or immediately life-

threatening.

Severe Kaposi’s sarcoma may include  
the following:

•	 symptomatic visceral disease (pulmonarya  
or gastrointestinalb);

•	 extensive oral Kaposi’s sarcoma lesions that 
interfere with chewing or swallowing;

•	 painful or disabling tumour-associated  
facial, genital or peripheral oedema or 
ulcerated tumours;

•	 life-threatening or functionally disabling 
disease; and

•	 progressivec or persistent Kaposi’s sarcoma 
despite ART.

Note: these case definitions are modified from the original ACTG (172) T0 and T1 definitions and are intended as a general guide  
for treatment decision-making (83).

Table 9. Tumour–immune system–systemic illness staging system  
for HIV-related Kaposi’s sarcoma and prognosis in adults (2014) (83)

Good prognosis (all the following) Poor prognosis (any of the following)

Tumour (T) (T0) Tumour confined to skin and/or lymph nodes 
and/or minimal oral diseased

(T1) Tumour-associated oedema or ulceration; 
extensive oral Kaposi’s sarcoma; gastrointestinal 
Kaposi’s sarcoma; Kaposi’s sarcoma in other  
non-nodal viscera

Immune system (I) (I0) CD4 cells ≥150 cells/mm3 (I1) CD4 cell count <150 cells/mm3

Systemic illness (S) (S0) No history of opportunistic infections  
and/or thrush 
Absence of B symptomse 
Performance status: Karnofsky score ≥70

(S1) History of opportunistic infections and/or thrush 
Presence of B symptomse 
Performance status: Karnofsky score >70 
Other HIV-related illness (such as nervous system 
disease or lymphoma) 

a	 Symptomatic pulmonary Kaposi’s sarcoma, suggested by shortness of breath, haemoptysis or moderate or severe cough, that cannot be 
attributed to other pulmonary conditions.

b	 Symptomatic gastrointestinal Kaposi’s sarcoma, suggested by bleeding from mouth or rectum, which cannot be attributed to other 
gastrointestinal conditions.

c	 Progressive disease is defined as: an increase of 25% or more in the size of previously existing lesions and/or the appearance of new 
lesions or new sites of disease and/or a change in the character of 25% of more of the skin or oral lesions from macular to plaque-like 
or nodular. The development of new or increasing symptomatic tumour-associated oedema or effusion is also considered to represent 
disease progression.

d	 Minimal oral disease defined as non-nodular Kaposi’s sarcoma confined to the palate.
e	 B symptoms: unexplained fever, drenching night sweats, >10% involuntary weight loss or diarrhoea persisting more than two weeks.
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Box 4. Staging of Kaposi’s sarcoma for children

Children with HIV have a different clinical 
presentation of disease, thus requiring an 
alternative approach to staging. Children have 
been documented to more frequently have 
lymph node involvement, lymphadenopathies 
or cytopathies (174). It has been previously 
documented that the ACTG and modified ACTG 
staging approach do not correlate well with 
treatment outcomes (172, 175, 176). Several 
approaches have been proposed but are similar to 
the staging included in the 2014 WHO guidelines 
on treatment of skin and oral HIV-associated 
conditions in adults and children (83).

•	 Stage I: <10 Kaposi’s sarcoma lesions isolated to 
the skin without significant associated oedema.

•	 Stage II: ≥10 Kaposi’s sarcoma lesions isolated 
to the skin, or lesions involving the palate or 
oral mucosa, subcutaneous nodules, lymph 
nodes and/or bone marrow (two cytopaenia not 
otherwise explained).

•	 Stage III: disseminated Kaposi’s sarcoma 
involving the lymphatics resulting in 

lymphoedema (“woody” oedema) in the 
extremities and/or groin.

•	 Stage IV: systemic Kaposi’s sarcoma, defined 
as pulmonary Kaposi’s sarcoma with noted 
infiltrates or effusions on chest radiography, 
abdominal involvement with intra-abdominal 
nodes, hepatomegaly and/or ascites and/or 
cardiac involvement with cardiomegaly and 
associated pericardial effusion.

More recent classifications include the 
Lilongwe paediatric Kaposi’s sarcoma staging 
system (174, 175, 177), where stage 1 = mild or 
moderate Kaposi’s sarcoma limited to cutaneous 
or oral involvement, stage 2 = primarily 
lymphadenopathic disease, stage 3 = woody 
oedema Kaposi’s sarcoma and stage 4 =  
visceral and/or severe or disseminated 
mucocutaneus disease.

Further validation studies of the various  
staging systems are required to help to  
improve prognostication for children with  
Kaposi’s sarcoma.

In 2014, WHO provided recommendations on 
treatment for advanced Kaposi’s sarcoma, noting 
greatly restricted access to chemotherapeutic 
agents and concerns relating to ensuring safety, 
toxicity monitoring and available infrastructure (83). 
Since 2014, additional evidence is available that 
supports advances in managing HIV-associated 
Kaposi’s sarcoma.

A systematic review (Web Annex B) summarized 
the currently available evidence around preferred 
treatment regimens for Kaposi’s sarcoma (11). The 
review identified five randomized trials; no meta-
analysis was possible because of wide variation in 
reporting in the included studies (178–181).

Since no meta-analysis was possible, for evaluating 
the evidence comparisons were split and discussed 
by the Guideline Development Group as paclitaxel 
and non-paclitaxel-based treatment comparisons.  
All arms were conducted with individuals receiving 
ART concurrently.

Rationale for the 
recommendations
Paclitaxel-based treatment comparisons
Three interventions were evaluated against 
paclitaxel. These included:

•	 paclitaxel versus liposomal pegylated doxorubicin;

•	 paclitaxel versus etoposide; and

•	 paclitaxel versus the combination of bleomycin 
and vincristine.

Non-paclitaxel-based treatment comparisons
Two studies or arms had non-paclitaxel evaluations:

•	 gemcitabine versus the combination of bleomycin 
and vincristine; and

•	 pegylated liposomal doxorubicin versus liposomal 
daunorubicin.
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Balance of benefits and harm
When paclitaxel was compared with liposomal 
pegylated doxorubicin, paclitaxel showed slightly 
better or similar tumour response, progression-free 
survival (17.5% versus 12.2%) and two-year survival 
(56% versus 46%). These overall benefits were 
considered to be small. Paclitaxel was associated with 
moderate increase in harm related to the incidence of 
toxicity (178, 179). The Guideline Development Group 
concluded that the balance of benefits and harm was 
likely similar for both treatments.

When paclitaxel was compared with etoposide, 
paclitaxel was associated with improved progression-
free survival (50% versus 20%), mortality (11% 
versus 26%), and tumour response (34% versus 18%) 
and fewer adverse events (46% versus 58% of any 
grade 3 or 4 adverse event). When paclitaxel was 
compared with bleomycin + vincristine, paclitaxel 
was associated with improved progression-free 
survival (64% versus 44%), mortality (10% versus 
19%) and tumour response (91% versus 80%) and 
similar or decreased adverse events (46% versus 
48% of any grade 3 or 4 adverse event). For these 
two comparisons, the Guideline Development Group 
concluded that the balance of benefits and harm 
probably favoured paclitaxel. The overall certainty of 
evidence was low.

Among the non-paclitaxel treatment comparisons, 
two studies informed the systematic review (180–
182). Gemcitabine compared with combination 
bleomycin + vincristine showed better complete 
and partial tumour response (86%) compared with 
those on bleomycin + vincristine (76%) and improved 
three-year survival, although this was not statistically 
significant. Bleomycin + vincristine was associated 
with more events related to peripheral neuropathy 
(grade 3 or 4); 26% with bleomycin + vincristine 
versus 14% with gemcitabine. There were similar 
rates of neutropaenia (grade 3 or 4) and anaemia 
(grade 1 or 2). The overall certainty of evidence in the 
GRADE (Grading of Recommendations Assessment, 
Development and Evaluation) assessment was very 
low. The Guideline Development Group concluded 
that the balance of benefits and harm would 
probably favour gemcitabine.

One study compared pegylated liposomal 
doxorubicin with pegylated liposomal daunorubicin. 
More people on pegylated liposomal doxorubicin 

4	 The clinical trial that provides evidence on this comparison used two definitions for treatment response: clinical benefit, which was 
defined as an improvement from baseline in at least one of five AIDS-related Kaposi’s sarcoma symptom categories that lasted for 28 
days in the absence of disease progression or severe disease; and defined as an improvement from baseline in at least one AIDS-related 
Kaposi’s sarcoma symptom category that lasted for 28 days with no worsening of other symptom categories and no increase in medical 
interventions either before or during that period.

experienced clinical benefit (both by protocol4  
definition (45%) and conservative definition (37%)) 
versus liposomal daunorubicin. The median time 
to response was similar for pegylated liposomal 
doxorubicin and pegylated liposomal daunorubicin 
(30 days versus 27 days). Liposomal doxorubicin had 
higher rates of grade 3 or 4 neutropaenia (30%) than 
liposomal daunorubicin (16%) but reported similar 
rates of nausea (any grade). The overall certainty of 
evidence was very low. The Guideline Development 
Group concluded that the balance of effects does not 
favour either the intervention or the comparison.

Preferences, acceptability and feasibility
A survey was conducted among people living with 
HIV (Web Annex C). The respondents rated survival 
and quality of life as the most important outcomes, 
followed by rapid response to treatment. Avoiding 
serious adverse events was also a relatively high 
priority. Treatment-related toxicity and recurrence 
were rated as less important. The analysis of the 
open-ended questions reiterated that financial 
worries were a major theme, with respondents 
concerned about the ability to pay hospital bills and 
afford necessary medications after discharge; how 
their health conditions financially affected their 
lifestyle and family was also a recurrent theme.

For the comparison of paclitaxel to liposomal 
doxorubicin, paclitaxel was associated with modest 
benefits, but there were concerns around increased 
adverse events; thus, client preferences may vary 
when deciding to use paclitaxel as a treatment 
option. However, paclitaxel would be preferred 
because of the associated benefits along with similar 
or decreased adverse events versus either etoposide 
or bleomycin + vincristine.

Members of the Guideline Development Group 
noted that because gemcitabine was associated with 
some potential benefits and not associated with 
increased harm, decisions to use gemcitabine may 
not be sensitive to preferences or values regarding 
potential benefits versus harm. In the comparison 
involving pegylated liposomal doxorubicin versus 
pegylated liposomal daunorubicin, pegylated 
liposomal doxorubicin is associated with potential 
clinical benefit but also potential harm (increased 
neutropaenia); therefore, decisions to use pegylated 
doxorubicin may be sensitive to preference and 
values regarding potential benefits versus harm. 
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The Guideline Development Group concluded that 
there was probably no important uncertainty or 
variability when comparing gemcitabine versus 
bleomycin + vincristine and possibility important 
uncertainty or variability when comparing pegylated 
liposomal doxorubicin versus liposomal daunorubicin.

The results from the values and preferences survey 
highlighted the importance of survival, quality of life 
and rapid treatment response in managing HIV-
associated Kaposi’s sarcoma. These priorities suggest 
a preference for newer, more effective therapies.

The Guideline Development Group also  
concluded that the non-paclitaxel combination  
was probably feasible to implement in settings  
that administer chemotherapy.

Resources and cost–effectiveness
A report (183) on the cost of currently available 
formulations indicates that using pegylated 
doxorubicin and gemcitabine is associated with large 
costs. Using paclitaxel or bleomycin + vincristine 
is associated with moderate costs. The price of 
daunorubin was found to vary depending on the 
setting and context. The overall certainty of costs was 
judged to be moderate (183).

A cost–effectiveness analysis of four 
chemotherapeutic regimens in Kenya found that 
paclitaxel offers survival benefit and is highly cost-
effective compared with bleomycin vincristine in this 
setting. Pegylated liposomal doxorubicin provides 
additional life expectancy benefits but only becomes 
cost-effective if its cost is significantly reduced (184).

The systematic review did not identify any cost–
effectiveness analysis of gemcitabine versus 
bleomycin + vincristine. One study was identified that 
compared liposomal doxorubicin versus liposomal 
daunorubicin and reported that pegylated liposomal 
doxorubicin cost less (US$ 11 976 per respondent) 
than liposomal daunorubicin (US$ 26 483 per 
respondent) (Web Annex C).

Equity
Having additional effective and well-tolerated options 
for treatment for Kaposi’s sarcoma could improve 
equity if it increases access to treatment. However, if 
paclitaxel is widely available and implemented, the 
impact of additional chemotherapeutic options for 
Kaposi’s sarcoma is unclear.

Treatment of Kaposi’s sarcoma for 
children and during pregnancy
Paclitaxel has shown efficacy in HIV-associated 
Kaposi sarcoma among children and adolescents 
in a retrospective cohort of 17 people (5–21 years 
old) in the United Republic of Tanzania with an 82% 
overall survival rate and 71% complete remission 
with manageable toxicity (185). There is very 
limited evidence in published literature on Kaposi’s 
sarcoma among children; a review conducted in 
2016 estimated that the incidence is about 67 per 
100 000 children living with HIV, about 30 times 
more frequent than among children generally (186). 
In Mozambique, a study of 28 children on monthly 
paclitaxel plus ART achieved long-term remission  
in 19 cases (68%) (187).

Although pegylated liposomal doxorubicin lacks 
child-specific clinical trial data, its documented 
efficacy and tolerability for adults with Kaposi’s 
sarcoma have led to off-label use for children, 
especially in severe cases.

The WHO Essential Medicines List for Children (188) 
acknowledges pegylated liposomal doxorubicin 
as “not approved for use in children” and advises 
caution because of the absence of formal safety and 
efficacy data on children.

In the context of pregnancy, data are extremely 
limited, with only limited case reports detailing 
case management (189–194). The safety of using 
chemotherapeutics agents in the context of 
pregnancy would be similar to using these agents 
for other types of cancer and would have to be 
considered on a case-by-case basis. Initiation of ART 
is a priority in this population, along with appropriate 
monitoring for development of Kaposi’s sarcoma 
immune reconstitution inflammatory syndrome 
(83). WHO explicitly states that pegylated liposomal 
doxorubicin is contraindicated, citing potential 
teratogenicity, and strongly supports pregnancy 
testing before initiating chemotherapeutic agents, 
with additional consideration for initiating treatment 
in the first trimester, which may result in serious fetal 
adverse effects. 

The guidance (188) notes: “Avoid use in pregnancy 
and in women and girls of childbearing potential, 
unless alternative treatments are ineffective  
or not tolerated.”
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Implementation considerations

Chemotherapeutic treatment for HIV-associated 
Kaposi’s sarcoma is only for those with Kaposi’s 
sarcoma diagnosis confirmed by histopathology. 
Clinical diagnosis of Kaposi’s sarcoma, which is 
based on the macroscopic appearance of the 
Kaposi’s sarcoma lesions, has suboptimal positive 
predictive value – about 23–42% of diagnoses 
based on clinical suspicion alone are not Kaposi’s 
sarcoma (195–197).

The Guideline Development Group noted that in 
special situations in which access to the preferred 
treatment options is lacking, other available 
treatments can be considered, noting their 
limitations and side-effects, such as the combination 
of bleomycin + vincristine, gemcitabine or etoposide. 
No specific recommendation was made for these 
treatment options.

•	 Importance of diagnosis and screening for Kaposi’s 
sarcoma: correctly identifying Kaposi’s sarcoma 
is a challenge in many low- and middle-income 
settings and is often misdiagnosed as other 
diseases. Training health-care workers is critical 
for ensuring accurate clinical diagnosis. Linking to 
histopathological infrastructure is also important.

•	 Timely ART initiation: ART remains central to the 
treatment approach for Kaposi’s sarcoma. 

•	 Importance of access to cancer treatment: 
countries should take steps to promote and 
provide access to cancer treatment (Table 10).

•	 Integrated care models may be considered  
to distribute limited resources in the most 
effective manner.

•	 Capacity building and training: important to 
support and train health-care workers for 
identifying and managing Kaposi’s sarcoma, 
identifying and managing toxicity from treatment 
and approaches to counselling individuals with 
Kaposi’s sarcoma.

•	 Monitoring and follow-up: since Kaposi’s sarcoma is 
known to recur among people previously treated for 
Kaposi’s sarcoma, regular follow-up and identifying 
potential adherence challenges in individuals who 
present to care with Kaposi’s sarcoma recurrence 
and retreatment are important.

•	 Stigma and psychosocial support: HIV 
programmes must take steps to support 
individuals with Kaposi’s sarcoma who report 
stigmatization through counselling and 
psychosocial support to ensure that these 
individuals access and complete treatment  
for Kaposi’s sarcoma.

Research gaps

•	 Effectiveness of targeted therapies: need for 
clinical trials evaluating targeted therapies and 
how they affect Kaposi’s sarcoma progression 
and survival rates, also specifically a trial 
comparing gemcitabine versus paclitaxel and 
comparative trials on novel immunotherapy 
treatment approaches.

•	 Limited data on ART-integrated Kaposi’s sarcoma 
management: insufficient research on the 
long-term outcomes of combining ART with 
chemotherapy or immunotherapy.

•	 Treating children with Kaposi’s sarcoma: lack of 
specific treatment guidelines and clinical data 
on the safety and efficacy of Kaposi’s sarcoma 
therapies for children.

•	 Feasibility studies and cost–effectiveness analysis to 
support country adoption of treatment strategies.

•	 Understanding the epidemiology, identification 
and management of Kaposi’s sarcoma 
inflammatory cytokine syndrome.

•	 Need for understanding patient-level outcomes 
and quality-of-life measures in the research on 
treatment for managing Kaposi’s sarcoma.
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Table 10. Commonly used chemotherapy regimens for HIV-associated 
Kaposi’s sarcoma in adults (83)

Regimen Dose per cycle Route Frequency of cycles

Paclitaxel 100 mg/m2 Intravenous Every 3–4 weeks

Pegylated liposomal 
doxorubicin

20 mg/m2 Intravenous Every 3 weeks 

Etoposide 100–200 mg daily for seven days Oral Every 2–3 weeks

Bleomycin (B) +  
vincristine (V)

B: 15 U/m2 
V: 1.4 mg/m2 (maximum 2 mg)

Intravenous Every 3 weeks 

Gemcitabine (181) 1000 mg/m2 Intravenous Every 2 weeks

Liposomal daunorubicin 40 mg/m2 Intravenous Every 2 weeks 

Doxorubicin (A) + bleomycin 
(B) + vincristine (V)

A: 15–20 mg/m2 
B: 10–15 mg/m2 
V: 1–1.4mg/m2; maximum 2 mg)

Intravenous Every 3–4 weeks

Table 11. Major toxicities of chemotherapy drugs used in Kaposi’s sarcoma (83)

Drug Common toxicities Less common but serious

Etoposide Neutropaenia, thrombocytopaenia, anaemia, 
alopecia, nausea and vomiting 

Leukaemia and myelodysplastic syndromes

Liposomal anthracyclines 
(doxorubicin, daunorubicin)

Neutropaenia, thrombocytopaenia, anaemia, 
myelosuppression and drug may turn urine red

Hand-foot syndrome, acute infusion reactions  
and cardiac toxicity 

Paclitaxel Neutropaenia, thrombocytopaenia, anaemia, 
peripheral neuropathy, tiredness and alopecia

Serious allergic reactions (anaphylaxis)

Vincristine Peripheral neuropathy, constipation and ileus Vesicant skin ulcers if extravasated

Bleomycin Pulmonary fibrosis (late), fever, chills and myalgias 
(infusion reactions) 

Skin changes, including distal digital necrosis

Gemcitabine Leukopaenia, thrombocytopaenia, anaemia, 
grade 3 or 4 neutropaenia, febrile neutropaenia, 
somnolence, dyspnoea, liver enzyme elevation, 
flu-like symptoms, nausea and vomiting

Thrombocytosis, thrombotic microangiopathy, 
anaphylactoid reaction, posterior reversible 
encephalopathy, myocardial infarction, heart 
failure, arrythmia and hypotension

Note: This list is not intended to be comprehensive; alternative drug doses and schedules have been used. Drug doses and schedules may 
need to be modified for pre-existing organ dysfunction and/or treatment-associated adverse events. The maximum cumulative dose of 
doxorubicin is 450 mg/m2 and maximum cumulative dose of bleomycin is 400 U/m2 of body surface area. The maximum cumulative dose 
of pegylated liposomal doxorubicin is unknown; cardiac toxicity has been documented at doses above 550 mg/m2. The known maximum 
cumulative dose for liposomal daunorubicin is 550 mg/m2.
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Other coinfections 
and comorbidities
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Individuals with advanced HIV disease have an 
elevated risk of developing numerous opportunistic 
infections, and timely identification is critical. WHO 
recently launched the fungal priority pathogens list, 
which also includes fungal species that primarily 
affect people living with HIV (111). Of the 19 fungal 
pathogens within the WHO fungal priority pathogens 
list, four opportunistic pathogens in particular 
cause invasive diseases among people living with 
HIV: Cryptococcus neoformans, Histoplasma spp., 
Pneumocystis jirovecii and Talaromyces marneffei.

Cryptococcosis and histoplasmosis have been 
discussed previously in this publication (111).

Pneumocystis jirovecii

Pneumocystis pneumonia is a leading cause of 
mortality among hospitalized adults and children 
living with HIV. Pneumocystis jirovecii is transmitted 
from person to person through the air. The main 
ways to prevent and treat this infection are co-
trimoxazole and rapid early initiation of ART.

Diagnosis has traditionally relied upon clinical 
symptoms, radiographic findings and microscopy 

because Pneumocystis jirovecii cannot be cultured. 
Non-culture-based diagnostics on sputum or 
bronchoalveolar lavage, such as polymerase 
chain reaction, have entered clinical use, but 
resource-limited settings often have inadequate 
infrastructure for these assays. A disease  
prevalence of 19% has been reported among 
symptomatic adults living with HIV in Africa (198).  
It is also important to consider Pneumocystis  
as part of a differential diagnosis while evaluating 
other respiratory conditions such as TB and 
bacterial pneumonia.

The use of co-trimoxazole for the prevention and 
treatment of Pneumocystis infections as well as a 
range of bacterial infections is an important part  
of the standard package of care for people living 
with HIV (8). WHO developed recommendations 
for using co-trimoxazole as prophylaxis, based on 
moderate-certainty evidence that its use reduces 
the mortality of people living with HIV, with a CD4 
count <350 cells/mm3 or with a stage 3 or 4 AIDS-
defining illness (8).

Box 5 summarizes the current guidance for using co-
trimoxazole for people living with HIV and those who 
are severely immunocompromised (199).

Box 5. WHO recommendations for co-trimoxazole prophylaxis (2014) 

Co-trimoxazole prophylaxis is recommended for 
adults (including pregnant women) with severe or 
advanced HIV clinical disease (WHO stage 3 or 4) 
and/or with CD4 cell count ≤350 cells/mm3. (Strong 
recommendation, moderate-certainty evidence)

In settings where malaria and/or severe bacterial 
infections are highly prevalent, co-trimoxazole 
prophylaxis should be initiated regardless 
of CD4 cell count or WHO stage. (Conditional 
recommendation, moderate-certainty evidence)

Co-trimoxazole prophylaxis may be discontinued 
for adults (including pregnant women) with HIV 
who are clinically stable on ART, with evidence 
of immune recovery and viral suppression. 
(Conditional recommendation, low-certainty evidence)

In settings where malaria and/or severe bacterial 
infections are highly prevalent, co-trimoxazole 
prophylaxis should be continued regardless of 
CD4 cell count or WHO clinical stage. (Conditional 
recommendation, moderate-certainty evidence)

Co-trimoxazole prophylaxis is recommended 
for infants, children and adolescents with HIV, 
regardless of clinical and immune conditions. 
Priority should be given to all children younger 
than five years old regardless of CD4 cell count or 
clinical stage and children with severe or advanced 
HIV clinical disease (WHO clinical stage 3 or 4) 
and/or those with CD4 cell count ≤350 cells/mm3.
(Strong recommendation, high-certainty evidence)

In settings where malaria and/or severe bacterial 
infections are highly prevalent, co-trimoxazole 
prophylaxis should be continued until adulthood 
whether or not ART is being taken. (Conditional 
recommendation, moderate-certainty evidence)

In settings of low prevalence for both malaria and 
bacterial infections, co-trimoxazole prophylaxis 
may be discontinued for children five years of 
age and older who are clinically stable and/or 
virally suppressed on ART for at least six months 
and CD4 cell count >350 cells/mm3. (Strong 
recommendation, very-low-certainty evidence)
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Co-trimoxazole prophylaxis is recommended for 
HIV-exposed infants from four to six weeks of age 
and should be continued until HIV infection has 
been excluded by an age-appropriate HIV test to 
establish final diagnosis after complete cessation 
of breastfeeding. (Strong recommendation, very-
low-certainty evidence)

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

Talaromycosis

Talaromycosis is an invasive fungal infection that has 
been increasingly reported in South-East Asia among 
individuals with advanced HIV disease. Talaromycosis 
is understood to be transmitted by inhaling the 
causative organism, Talaromycosis marneffei (200). 
The disease is associated with a high mortality 
rate, with up to one third of individuals diagnosed 
with talaromycosis dying (201–203). Despite the 
association with higher mortality, relatively little 
is known about its prevalence in the general 
population. Countries such as China, Thailand and 
Viet Nam report talaromycosis as a leading cause of 
HIV-related deaths. It also disproportionately affects 
poorer or rural areas of affected countries. It is 
often difficult to identify, regularly mimicking other 
infections (202, 203).

Diagnosis is usually established with fungal culture, 
but this approach is often subject to delays and 
consequently late initiation of appropriate treatment. 
Polymerase chain reaction–based assays have 
high reported specificity but are not well suited for 
screening approaches because of lower sensitivity 
(204). Several promising antigen-based tests are 
undergoing clinical validation, which can in the 
future enable point-of-care screening for early 
disease and support early treatment to prevent 
fulminant disease (205–207).

People with advanced HIV disease are at risk of 
illness and death from a wide range of infectious 
diseases. Candida spp., Paracoccidioides spp., 
Coccidioides spp. and Aspergillus fumigatus 
most commonly cause severe disease for 
other populations, but they are also important 
opportunistic pathogens for people living with HIV 
(111). Severe disease is common among people living 
with HIV, caused by most of the pathogens on the 
fungal priority pathogens list.

Each country should further assess any additional 
coinfections that are endemic and adapt the package 
of care to ensure that critical diagnostics, treatment 
and prevention tools are made available for the 
diseases afflicting people with advanced HIV disease. 
WHO will continue to monitor emerging therapeutics 
and diagnostics to support the response to 
managing opportunistic infections.

Mpox

In 2025, WHO published updated 
recommendations (208) for the management of 
mpox, including people living with HIV. Studies 
conducted among people living with HIV and/
or advanced HIV disease have found significantly 
more severe disease compared with the general 
population at lower CD4 counts (209). Mortality 
is higher among individuals with advanced HIV 
disease (CD4 count <200 cells/mm3) (209). The risk 
of hospitalization from mpox is 1.79 (95% CI 1.07–
3.00) times higher among people living with HIV 
and 2.45 (95% CI 1.19–5.02) times higher among 
those with a CD4 cell count <350 cells/mm3 (208). 
The risk of all-cause mortality is 10-fold for people 
living with HIV who had mpox (208).

Rapid initiation of ART (8) remains an important 
programmatic component in the management 
of mpox. An expert consensus meeting hosted 
by WHO concluded that the general mortality 
reduction benefits of rapid ART initiation extend to 
patients with mpox, accepting the risk of paradoxical 
immune reconstitution inflammatory syndrome, and 
reiterating that delaying ART initiation may possibly 
be harmful (208).

Owing to the nature of disease outbreaks, WHO 
provides living recommendations that may be 
updated as new evidence is available for this topic.
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WHO recommendations for managing mpox (May 2025) (208) 

WHO recommends rapid initiation of ART in people with mpox and HIV who are ART naive or have  
had a prolonged interruption of ART (Strong recommendation, moderate-certainty evidence)

•	 Early HIV testing should be conducted when patients present with suspected or confirmed  
mpox infection.

•	 The patient should be referred to appropriate services for ART initiation as soon as possible, aiming 
to provide therapy within seven days of HIV diagnosis, including the offer of same-day start.

•	 In people who are already on ART and with undetectable viral load, ART regimen should be continued 
without interruption or change. The viral load test result should be less than one year old; if not, a 
new viral load test should be conducted.

Nontuberculous 
mycobacterial infections
Nontuberculous mycobacterial infections, most 
commonly disseminated mycobacterium avium 
complex infections, present a significant  
challenge for people living with HIV who have 
profound immunosuppression (CD4 cell count <50 
cells/mm3) (210).

With the increased availability of highly effective 
ART, the incidence of mycobacterium avium complex 
infections has declined over time but is frequently 
reported in autopsy studies of individuals with HIV 
who were hospitalized with severe illness (210).

The main challenge countries face is timely 
identification of mycobacterium avium complex 
infections. TB and mycobacterium avium complex 
infections may often have similar presentations and 

result in false-positive acid-fast sputum tests.  
which may result in an incorrect diagnosis of TB.

Microbiological culture remains the preferred 
method (210) to identify mycobacterium avium 
complex infections but is challenging to implement 
in most resource-limited settings. Other approaches 
include radiological imaging. A combination of 
these approaches helps to establish the severity of 
disease (211–213).

Treatment of mycobacterium avium complex 
infections includes antibiotics such as azithromycin, 
ethambutol, rifabutin and rifampicin. The Southern 
African HIV Clinicians Society provides detailed 
guidance on managing people living with HIV who 
have nontuberculous mycobacterial infections (211).

WHO will continue to monitor available evidence on 
nontuberculous mycobacterial infections and provide 
updates when possible.
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Palliative care

Individuals with advanced HIV disease present a 
range of symptoms from opportunistic infections 
or comorbidities or may have no symptoms at all. 
Implementing a comprehensive palliative care 
framework (214) will help to reduce health-related 
suffering and support individuals’ return to health 
and restoration of immune status. Health conditions 
such as TB (215) and cryptococcal meningitis and 

cervical cancer (216, 217) among women living with 
HIV contribute significant morbidity during illness 
and during the recovery phase, but little attention 
is paid to this public health issue (218). Sensitizing  
health-care workers through validated courses on 
palliative care helps to support early identification of 
needs and thus contributes to improving the quality 
of care (219).

Monitoring advanced 
HIV disease
Importance of monitoring 
advanced HIV disease 
in programmes

Monitoring advanced HIV disease is essential for 
reducing mortality among people living with HIV. 
Effective monitoring ensures that people with 
advanced HIV disease are rapidly identified and 
linked to appropriate services, which is important for 
improving health outcomes and reducing the risk of 
life-threatening complications. Obtaining different 
perspectives on the epidemic and the response is key, 
for example, to assess gender equity and age-specific 
differences in coverage, to ensure quality of services 
for specific subgroups, to review current or long-term 
performance and to compare population-based and 
programme-based measures of performance.

Strengthened national HIV surveillance systems involve 
standardized reporting of individuals with advanced 
HIV disease. This includes tracking whether individuals 
had a CD4 count test when recommended and tracking 
the provision of the recommended package of care 
for advanced HIV disease. The implementation of 
recommended screening tools and treatment protocols 
needs to be monitored to ensure comprehensive 

care. Mortality data can come from clinics, national 
death registries and cross-referencing other sources, 
including verbal autopsy methods. Given the 
challenges and costs of these measurements, routinely 
collecting programme data is a valuable way to track 
how the programme affects the epidemic. Additionally, 
monitoring helps to direct resources to gaps in care, 
ensuring that populations and areas with the greatest 
need receive the necessary support.

With the rapid expansion of digital health 
information systems, existing HIV information 
systems can be expanded and linked to routinely 
capture and track individual data over time. This 
improves data quality, simplifies reporting and 
provides actionable insights at the subnational levels. 
Electronic medical records can support person-
centred care and patient monitoring in addition 
to (and, typically, as the source of) aggregate 
reporting of service indicator data. National health 
information systems enable health-care providers 
to track patient data in real time, facilitating timely 
and accurate clinical decision support. By integrating 
clinical decision support tools, health-care providers 
can make informed decisions about patient care, 
ensuring that individuals with advanced HIV disease 
receive the necessary interventions promptly.
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Key principles for monitoring 
advanced HIV disease
Focusing on identifying advanced HIV disease at any 
stage of interaction with the health-care system is 
fundamental to effective monitoring. This includes 
identifying advanced HIV disease at diagnosis, re-
engagement or reinitiation of care and if a person 
experiences treatment failure.

Regularly monitoring CD4 cell counts during follow-
up visits helps track disease progression and the 
effectiveness of treatment. Additionally, monitoring 
for high viral load, adherence challenges and 
opportunistic infections provides valuable insights 
into the patient’s health status and the need for 
tailored care.

A comprehensive list of priority data elements 
for advanced HIV disease monitoring is essential 
for tracking longitudinal information over time. 
This includes data on CD4 cell counts, viral load, 
adherence and the presence of opportunistic 
infections. By collecting and analysing these data, 
health-care providers can identify trends and 
patterns, enabling them to make informed decisions 
about patient care and resource allocation.

Minimum dataset for advanced 
HIV disease monitoring
A minimum dataset containing data elements for 
monitoring advanced HIV disease is intended to 
capture the key events in an individual’s interaction 
with the health system related to advanced HIV 

disease, which can then be used to develop a 
cascade of advanced HIV disease indicators. The 
minimum dataset was developed as part of the 
WHO consolidated guidelines on person-centred 
HIV strategic information (220). The main purpose is 
to standardize patient information with a simplified 
and harmonized set of essential data elements 
relevant to core patient management and programme 
monitoring. Standardization also enables programme 
personnel to compare data across populations, 
time, geographical areas and settings and provides 
data for clinical teams to monitor the quality of care 
longitudinally and along the cascade of HIV services.

Table 12 presents a priority list of data elements 
for monitoring advanced HIV disease for inclusion 
in national surveillance systems. These data can be 
used for understanding who is developing advanced 
HIV disease and where to better direct resources. 
Advanced HIV disease indicators based on these 
data elements will be shared through strategic 
information guidance in due course.

Key client categories in people with advanced  
HIV disease:

•	 people newly diagnosed with HIV;

•	 people re-diagnosed with HIV (those who have 
tested HIV-positive in the past but have not 
received ART);

•	 people reinitiating ART after a period of treatment 
interruption; and

•	 people who experience HIV treatment failure.
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Table 12. Minimum dataset of critical data elements for inclusion in national 
health information systems for monitoring advanced HIV disease

Area Data elements

Diagnosis of advanced  
HIV disease

HIV test date

HIV test result

Baseline CD4 test date

Baseline CD4 test result

Clinical stage at start of ART 

Advanced HIV disease 
package of care

ART start date

Co-trimoxazole prophylaxis start date

TB screening date

TB screening result

TB diagnostic test category

TB diagnostic test date

Date of TB diagnosis

TB treatment start date

TB treatment completion date

Eligible for TB preventive treatment

TB preventive treatment start date

TB preventive treatment status

Cryptococcal disease diagnostic test date

Cryptococcal disease diagnostic test result

Cryptococcal disease diagnostic test category

Date of start of fluconazole prophylaxis

Date started cryptococcal disease treatment induction regimen
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Drug–drug interactions

Table 13. Summary table of important drug–drug interactions in treatments 
recommended by WHO for people living with HIV

 
 

Protease inhibitors

Non-nucleoside reverse-transcriptase 
inhibitors and integrase strand- 

transfer inhibitors

 
Nucleoside reverse- 

transcriptase inhibitors

1 2 3 4 5 6 7 8 9 10

Anti-infective drugs

Amphotericin Ba ↔ ↔ ↔ ↔ ♥ ↔ ↔ ↔ ↔ ↔ a ↔ b

Fluconazole ↔ c d ↔ ↔ c d ↔ ♥ ⇑ 100% ⇑ d ↔ ⇑ ⇑ ⇑ 74% e

Itraconazole ↑ ⇑ d f ↑ ⇑ f ↑ ⇑ d f ↓ 39% ♥ ↓ 61% ⇑ d ↔ ⇑ ⇑ ↔

Rifampicin ⇓ 72% g ⇓ 57% ⇓ 75% h ⇓ 26% i ⇓ 58% ⇓ ⇓ 54% j ⇓ k ⇓ 12% ⇓ 47%

Rifapentine ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ l ⇓ k ↔ ↔

Flucytosine ↔ ↔ ↔ ↔ ↔ ↔ ↔ ⇓ ↔ ↔ b

Cytotoxic drugs

Bleomycin ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔

Daunorubicin ↔ m ↔ ↔ m ↔ m ♥ ↔ ↔ m ↔ ↔ ↔ ↔ n

Doxorubicina ↔ m ↔ ↔ m ↔ m ♥ ↔ ↔ m ↔ ↔ ↔ ↔ b

Etoposide ↑↓ o ↑↓ o ↑↓ o ↓ ↓ ↔ ↔ ↔ ↔ ↔ n

Gemcitabine ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔ ↔ n

Paclitaxel ↑ ↑ ↑ ↑ ↔ ⇓ ⇓ ↔ ↔ ↔ n

Vinblastine ↑ ↑ ↑ ↓ ↓ ⇓ ↔ ↔ ↔ ↔ b

Vincristine ↑ ↑ ↑ ↓ ↓ ↔ ↔ ↔ ↔ ↔ b

Vinorelbine ↑ ↑ ↑ ↓ ↓ ↔ ↔ ↔ ↔ ↔

a	 Interactions also apply to liposomal or pegylated liposomal formulations.

For additional drug–drug interactions and for more detailed pharmacokinetic interaction data and dosage adjustments,  
see http://www.hiv-druginteractions.org (University of Liverpool, United Kingdom).

Drugs legend

1	 Atazanavir + ritonavir
2	 Darunavir + ritonavir
3	 Lopinavir + ritonavir
4	 Efavirenz
5	 Nevirapine
6	 Cabotegravir + rilpivirine
7	 Dolutegravir
8	 Tenofovir alafenamide
9	 Tenofovir disoproxil fumarate
10	 Zidovudine

Colour legend

	 No clinically significant  
interaction expected

	 These drugs should  
not be co administered

	 Potential clinically significant 
interaction likely to require 
additional monitoring, alteration  
of drug dosage or timing  
of administration

	 Potential interaction likely to be  
of weak intensity. Additional action  
or monitoring or dosage adjustment  
is unlikely to be required

Legend

↔	 No significant effect
↑	 Potential increased exposure of the co-

administered drug or active metabolite
↓	 Potential decreased exposure of the co-

administered drug or active metabolite
⇑	 Potential increased exposure  

to antiretroviral drug

⇓	 Potential decreased exposure  
to antiretroviral drug

http://www.hiv-druginteractions.org
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Numbers refer to effect on the area under the 
curve as observed in drug–drug interaction 
studies.Cabotegravir + rilpivirine: pharmacokinetic 
interactions shown are mostly with rilpirivine; QT 
interactions shown are with rilpirivine. Efavirenz: 
pharmacokinetic interaction data from studies 
performed with efavirenz 600 mg once daily.

Comments

a	 Tenofovir disoproxil fumarate should be avoided 
with concurrent or recent use of a nephrotoxic 
agent. If co-administration is unavoidable, 
monitor renal function closely.

b	 Potential increased risk of zidovudine  
adverse reactions.

c	 Electrocardiographic monitoring is 
recommended.

d	 Caution as both drugs can induce QT interval 
prolongation.

e	 Routine zidovudine dose modification not 
required but monitor for potential zidovudine 
toxicity.

f	 The daily dose of itraconazole should not exceed 
200 mg with boosted antiretroviral drugs.

g	 The pharmacokinetic interaction can be 
overcome by doubling the atazanavir + ritonavir 
dose (300/100 mg twice daily).

h	 If no other option, use ritonavir 400 mg twice 
daily or double dose lopinavir + ritonavir.

i	 Efavirenz 600 mg once daily should be used in 
the presence of rifampicin; in the absence of 
rifampicin, efavirenz can be used  
at 400 mg or 600 mg once daily.

j	 A dose adjustment of dolutegravir to 50 mg 
twice daily is recommended for treatment-
naive or integrase strand-transfer inhibitor–
naive people. This dose adjustment should 
be maintained for two weeks after stopping 
rifampicin as the inducing effect persists after 
discontinuation of a strong inducer. Alternatives 
to rifampicin should be used where possible for 
integrase strand-transfer inhibitor–experienced 
people with certain integrase strand-transfer 
inhibitor–associated resistance substitutions or 
clinically suspected integrase strand-transfer 
inhibitor resistance.

k	 Rifamycins decrease tenofovir alafenamide 
exposure when given 25 mg. However, the 
intracellular tenofovir diphosphate (active 
entity) concentrations are likely to be higher 
than those observed with tenofovir disoproxil 
fumarate even without rifampicin, suggesting 
that using tenofovir alafenamide 25 mg once 
daily may be acceptable.

l	 Based on dolutegravir interactions studies with 
rifabutin and rifampicin, consider administering 
dolutegravir at 50 mg twice daily in the presence 
of rifapentine. This dose adjustment should 
be maintained for two weeks after stopping 
rifapentine since the inducing effect persists 
after discontinuation of a strong inducer.

m	 Daunorubicin and doxorubicin may induce 
cardiac toxicity including arrhythmias and/or 
non-specific electrocardiographic abnormalities; 
caution is warranted in presence of other drugs 
with potential effects on PR and QT intervals.

n	 Potential increased risk of additive 
myelosuppression and haematological 
toxicity. If concomitant treatment is necessary, 
extra care should be taken in monitoring 
haematological parameters.

o	 It is difficult to predict: etoposide exposure 
could potentially increase (inhibition of CYP3A4) 
or decrease (induction of UGT1A1). Close 
monitoring of etoposide-induced toxicity and 
efficacy is recommended. Reduce dose if clinically 
necessary or consider selecting an alternate non-
cytochrome 450–inhibiting ART regimen.

♥	 Efavirenz prolonged the QT interval above the 
regulatory threshold of concern in homozygous 
carriers of the CYP2B6*6/*6 allele (516T variant). 
Co-administration with a drug with a known risk 
of torsades de pointe is contraindicated in the 
efavirenz European label.
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Table 14. WHO definitions of clinical, immune and viral failure for the decision 
to switch ART regimens

Failure Definition Comments

Clinical failure Adults and adolescents 
New or recurrent clinical event indicating severe 
immunodeficiency (WHO clinical stage 4 condition) 
after six months of effective treatment

Children 
New or recurrent clinical event indicating 
advanced or severe immunodeficiency (WHO 
clinical stage 3 and 4 clinical conditions except for 
TB) after six months of effective treatment

The condition must be differentiated from 
immune reconstitution inflammatory syndrome 
occurring after initiating ART

For adults, certain WHO clinical stage 3 conditions 
(pulmonary TB and severe bacterial infections)

Immune failure (adults) Adults and adolescents 
CD4 count at 250 cells/mm3 following clinical 
failure or persistent CD4 cell count below 100 
cells/mm3a

Without concomitant or recent infection to cause 
a transient decline in the CD4 cell count

Immune failure (children) Children 
Younger than five years 
Persistent CD4 cell count below 200 cells/mm3

Older than five years 
Persistent CD4 cell count below 100 cells/mm3

Current WHO clinical and immunological criteria 
have low sensitivity and positive predictive value 
for identifying individuals with viral failure. There 
is currently no proposed alternative definition 
of treatment failure and no validated alternative 
definition of immune failure

Viral failure Viral load above 1000 copies/mL based on two 
consecutive viral load measurements three 
months apart, with adherence support following 
the first viral load test. ART switch after first 
viral load >1000 copies/mL for those receiving 
non-nucleoside reverse-transcriptase inhibitor–
based regimens

An individual must be taking ART for six  
months before it can be determined that a 
regimen has failed

Individuals with viral load >50 and <1000 copies, 
maintain ART regimen, enhance adherence 
counselling and repeat viral load testing after 
three months

Consider switch after second viral load >50  
and <1000 copies/mL if people are receiving  
non-nucleoside reverse-transcriptase inhibitor–
based ART

a	 Previous guidelines defined immune failure based on a fall from baseline, which is no longer applicable in the context of CD4-
independent treatment initiation.
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*A seriously ill adult is defined as having any of the following danger signs: respiratory rate ≥30 breaths per minute; heart rate ≥120 beats 
per minute; or unable to walk unaided. Other clinical condition, such as temperature ≥39°C combined with other signs such as headache, 
can also be considered based on local epidemiology and clinical judgement. A seriously ill child is defined as having any of the following 
danger signs: lethargy or unconsciousness; convulsions; unable to drink or breastfeed; repeated vomiting. Other clinical conditions such  
as temperature ≥39 and age-defined tachycardia and /or tachypnea can be considered based on clinical judgement.

Abbreviations: ART: antiretroviral therapy; CM: cryptococcal meningitis; TB: tuberculosis; TBM: TB meningitis; LC-NAAT: Low-complexity 
nucleic acid amplification test; LF-LAM: lateral flow- lipoarabinomannan assay; CrAg: cryptococcal antigen test; TPT: TB preventive therapy; 
CSF: cerebrospinal fluid; LP: lumbar puncture; WHO: World health organisation 

Take history and examination  

Offer intensified 
adherence support 
for medications 

Consider home 
visits and rapid 
tracing following 
disengagement

Initiating and 
monitoring ART

TB symptoms not 
present

Start TPT 

Investigations 
negative for TB 

Consider alternate 
diagnosis, start 
TPT according to 
recommendations

Rule out Histoplasmosis  
where appropriate

Start cotrimoxazole 
according to WHO 
recommendations 

TB symptoms 
present

Concurrent testing 
with LC-NAAT with 
urine LF-LAM

Investigations 
positive for TB

Start TB treatment

CSF CrAg negative 
or LP not feasible

Start pre-emptive 
treatment for 
cryptococcal infection

Danger signs* 
NOT present

Screen for symptoms 
of TB

Meningitis 
symptoms  
not present

if not on ART, perform 
blood  
CAg test

Blood CrAg positive 

Where feasible and 
no contraindications 
perform LP and CSF 
CrAg test, treat based 
on results

CSF  CrAg positive 

Treat for cryptoccoal 
meningitis 
as per WHO 
recommendations

Screen for symptoms 
of meningitis

Assess for signs of 
meningitis (headache, 
confusion, neck 
rigidity)

Meningitis 
symptoms present

Perform blood CrAg, 
Lumbar puncture, CSF 
CrAg test, LC-NAAT 
testing  
and microscopy

Treat according  
to WHO guidelines  
as per results

Danger signs  
present/ Seriously illˆ 

Follow WHO 
algorithm for HIV 
inpatient care: 

Assess, Refer, Diag-
nose, Identify, Treat. 

ART initiation if no 
contraindications 
present

Post-discharge  
care planning: 

•	 pre-discharge goal  
	 setting

•	 medication review

•	 transitional care  
	 planning 

•	 telephone  
	 follow up

•	 Home visits  
	 by healthcare  
	 providers or peer  
	 supporters

• 	 Individualized  
	 support 

Currently on ART 

Check Viral load, 
assess for treatment 
failure. Follow WHO 
recommended VL 
algorithm to monitor 
treatment response

Previous on 
ART (treatment 
interruption)

Offer rapid ART or defer 
ART where  
appropriate in presence 
of CM or TBM 

ART Naive

Offer rapid ART if 
no contraindication 
present (e.g., 
symptoms of 
meningitis) 

Advanced HIV disease algorithm



64

References4

1.	 Global health sector strategies on, respectively, HIV, viral hepatitis, 
sexually transmitted infections for the period 2022–2030. 
Geneva: World Health Organization; 2022 (https://iris.who.int/
handle/10665/360348). Licence: CC BY-NC-SA 3.0 IGO.

2.	 The path that ends AIDS: UNAIDS global AIDS update. Geneva: 
UNAIDS; 2023 (https://www.unaids.org/sites/default/files/media_
asset/2023-unaids-global-aids-update_en.pdf).

3.	 Targets: recommended 2030 targets for HIV. Geneva: UNAIDS; 2021 
(https://www.unaids.org/en/recommended-2030-targets-for-hiv).

4.	 Ford N, Kassanjee R, Stelzle D, Jarvis JN, Sued O, Perrin G et al. Global 
prevalence of advanced HIV disease in healthcare settings: a rapid 
review. J Int AIDS Soc. 2025;28(2):e26415 (https://doi.org/10.1002/
jia2.26415).

5.	 Stelzle D, Rangaraj A, Jarvis JN, Razakasoa NH, Perrin G, Low-Beer 
D et al. Prevalence of advanced HIV disease in sub-Saharan Africa: 
a multi-country analysis of nationally representative household 
surveys. Lancet Glob Health. 2025;13(3):e437–46 (https://doi.
org/10.1016/S2214-109X(24)00538-2).

6.	 UNAIDS data. Geneva: UNAIDS; 2024 (https://www.unaids.org/en/
resources/documents/2024/2024_unaids_data).

7.	 Patten G, Malateste K, Moore CB, Sipambo N, Mokone L, Anderegg 
N et al. Global trends in CD4 measurement and immunosuppression 
at ART initiation among children with HIV. Pediatr Infect Dis J. 2025 
(https://doi.org/10.1097/INF.0000000000004658).

8.	 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://iris.who.int/handle/10665/342899). Licence: CC BY-NC-
SA 3.0 IGO.

9.	 Burke RM, Sabet N, Ellis J, Rangaraj A, Lawrence DS, Jarvis JN et al. 
Causes of hospitalisation among people living with HIV worldwide, 
2014–23: a systematic review and meta-analysis. Lancet HIV. 
2025;12(5):e355–66 (https://doi.org/10.1016/S2352-3018(24)00321-8).

10.	 Ford N, Patten G, Rangaraj A, Davies M-A, Meintjes G, Ellman T. 
Outcomes of people living with HIV after hospital discharge: a 
systematic review and meta-analysis. Lancet HIV. 2022;9(3):e150–9 
(https://doi.org/10.1016/S2352-3018(21)00329-5).

11.	 The advanced HIV disease research landscape. Geneva: World Health 
Organization; 2024 (https://iris.who.int/handle/10665/376040). 
Licence: CC BY-NC-SA 3.0 IGO.

12.	 WHO case definitions of HIV for surveillance and revised clinical 
staging and immunological classification of HIV-related disease 
in adults and children. Geneva: World Health Organization; 2007 
(https://iris.who.int/handle/10665/43699).

13.	 Munthali C, Taegtmeyer M, Garner PG, Lalloo DG, Squire SB, Corbett 
EL et al. Diagnostic accuracy of the WHO clinical staging system for 
defining eligibility for ART in sub‐Saharan Africa: a systematic review 
and meta‐analysis. J Int AIDS Soc. 2014;17(1):18932 (https://doi.
org/10.7448/IAS.17.1.18932).

14.	 Guidelines for managing advanced HIV disease and rapid initiation 
of antiretroviral therapy. Geneva: World Health Organization; 2017 
(https://iris.who.int/handle/10665/255884). Licence: CC BY-NC-SA 
3.0 IGO.

15.	 Waldrop G, Doherty M, Vitoria M, Ford N. Stable patients and 
patients with advanced disease: consensus definitions to support 
sustained scale up of antiretroviral therapy. Trop Med Int Health. 
2016;21(9):1124–30 (https://doi.org/10.1111/tmi.12746).

16.	 Hogg RS, Yip B, Chan KJ, Wood E, Craib KJ, O’Shaughnessy MV et al. 
Rates of disease progression by baseline CD4 cell count and viral 
load after initiating triple-drug therapy. JAMA. 2001;286(20):2568–77 
(https://doi.org/10.1001/jama.286.20.2568).

17.	 Consolidated guidelines on the use of antiretroviral drugs for treating 
and preventing HIV infection: recommendations for a public health 
approach. 2nd ed. Geneva: World Health Organization; 2016 (https://
iris.who.int/handle/10665/208825). Licence: CC BY-NC-SA 3.0 IGO.

18.	 de Waal R, Wools-Kaloustian K, Brazier E, Althoff KN, Jaquet A, Duda 
SN et al. Global trends in CD4 count measurement and distribution 
at first antiretroviral treatment initiation. Clin Infect Dis. 2024:ciae548 
(https://doi.org/10.1093/cid/ciae548).

19.	 Twabi HH, Ueno A, Ives J, Murtagh R, Mukoka M, Mortazavi SA et al. 
Diagnostic accuracy of the WHO clinical staging system for detection 
of immunologically defined advanced HIV disease: a systematic 
review and meta-analysis. SSRN. (https://dx.doi.org/10.2139/
ssrn.5140921).

20.	 Aregay AD, Kidane KM, Aregay AB, Fenta KA, Woldegebriel AG, 
Godefay H et al. Prediction of CD4 T‐lymphocyte count using WHO 
clinical staging among ART‐naïve HIV‐infected adolescents and 
adults in northern Ethiopia: a retrospective study. AIDS Res Treat. 
2020;2020(1):2163486 (https://doi.org/10.1155/2020/2163486).

21.	 Baldé A, Lièvre L, Maiga AI, Diallo F, Maiga IA, Costagliola D et al. 
Re-engagement in care of people living with HIV lost to follow-up 
after initiation of antiretroviral therapy in Mali: who returns to care? 
PLoS One. 2020;15(9):e0238687 (https://doi.org/10.1371/journal.
pone.0238687).

22.	 Boniphace I, Omari M, Fred RS, Ferdinand M, Marcel T. HIV/AIDS 
clinical manifestations and their implication for patient clinical 
staging in resource limited settings in Tanzania. Open AIDS J. 
2011;5:9 (https://doi.org/10.2174/1874613601105010009).

23.	 Carter RJ, Dugan K, El-Sadr WM, Myer L, Otieno J, Pungpapong N et 
al. CD4+ cell count testing more effective than HIV disease clinical 
staging in identifying pregnant and postpartum women eligible 
for antiretroviral therapy in resource-limited settings. J Acquir 
Immune Defic Syndr. 2010;55(3):404¬10 (https://doi.org/10.1097/
qai.0b013e3181e73f4b).

24.	 Ebonyi AO, Agbaji OO, Anejo-Okopi JA, Oguche S, Agaba A, Sagay SA 
et al. Factors associated with a low CD4 count among HIV-1 infected 
patients at enrolment into HAART in Jos, Nigeria. Br J Med Med Res. 
2014;4(13):2536 (https://doi.org/10.9734/BJMMR/2014/8469).

25.	 Edathodu J, Ali B, Alrajhi AA. CD4 validation for the World Health 
Organization classification and clinical staging of HIV/AIDS in a 
developing country. International Journal of Infectious Diseases. 
2009;13(2):243–6. (https://doi.org/10.1016/j.ijid.2007.12.017).

26.	 French N, Mujugira A, Nakiyingi J, Mulder D, Janoff E, Gilks C. 
Immunologic and clinical stages in HIV-1-infected Ugandan  
adults are comparable and provide no evidence of rapid 
progression but poor survival with advanced disease. J 
Acquir Immune Defic Syndr. 1999;22(5):509–16 (https://doi.
org/10.1097/00126334-199912150-00013).

27.	 Gautam H, Saini S, Bhalla P, Singh T. Use of total lymphocyte 
count to predict absolute CD4 count in HIV-seropositive cases. 
J Int Assoc Physicians AIDS Care. 2010;9(5):292–5 (https://doi.
org/10.1177/1545109710373826).

28.	 Singh A, Mahajan S, Singh T, Deepti SS. Socio-demographic and 
clinical profile of HIV/AIDS patients attending the ART centre of 
Amritsar, Punjab. Int J Community Med Public Health. 2018;5(5):2059–
65. (https://doi.org/10.18203/2394-6040.ijcmph20181723).

29.	 Ilovi C, Lule G, Obel O, Irimu M. Correlation of WHO clinical staging 
with CD4 counts in adult HIV/AIDS patients at Kenyatta National 
Hospital, Nairobi. East Afr Med J. 2011;88(2):65–70.

30.	 Ingole N, Nataraj G, Mehta P, Paranjpe S, Sarkate P. CD4 counts in 
laboratory monitoring of HIV disease – experience from western 
India. J Int Assoc Provid AIDS Care. 2014;13(4):324–7 (https://doi.
org/10.1177/2325957412474846).

31.	 Jaffar S, Birungi J, Grosskurth H, Amuron B, Namara G, Nabiryo C et al. 
Use of WHO clinical stage for assessing patient eligibility to antiretroviral 
therapy in a routine health service setting in Jinja, Uganda. AIDS 
Research Ther. 2008;5:4 (https://doi.org/10.1186/1742-6405-5-4).

32.	 Kagaayi J, Makumbi F, Nakigozi G, Wawer MJ, Gray RH, Serwadda D 
et al. WHO HIV clinical staging or CD4 cell counts for antiretroviral 
therapy eligibility assessment? An evaluation in rural Rakai district, 
Uganda. AIDS. 2007;21(9):1208–10 (https://doi.org/10.1097/
qad.0b013e32810c8dce).

4	 All references accessed 1 August 2025.

https://iris.who.int/handle/10665/360348
https://iris.who.int/handle/10665/360348
https://www.unaids.org/sites/default/files/media_asset/2023-unaids-global-aids-update_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2023-unaids-global-aids-update_en.pdf
https://www.unaids.org/en/recommended-2030-targets-for-hiv
https://doi.org/10.1002/jia2.26415
https://doi.org/10.1002/jia2.26415
https://doi.org/10.1016/S2214-109X(24)00538-2
https://doi.org/10.1016/S2214-109X(24)00538-2
https://www.unaids.org/en/resources/documents/2024/2024_unaids_data
https://www.unaids.org/en/resources/documents/2024/2024_unaids_data
https://doi.org/10.1097/INF.0000000000004658
https://iris.who.int/handle/10665/342899
https://doi.org/10.1016/S2352-3018(24)00321-8
https://doi.org/10.1016/S2352-3018(21)00329-5
https://iris.who.int/handle/10665/376040
https://iris.who.int/handle/10665/43699
https://doi.org/10.7448/IAS.17.1.18932
https://doi.org/10.7448/IAS.17.1.18932
https://iris.who.int/handle/10665/255884
https://doi.org/10.1111/tmi.12746
https://doi.org/10.1001/jama.286.20.2568
https://iris.who.int/handle/10665/208825
https://iris.who.int/handle/10665/208825
https://doi.org/10.1093/cid/ciae548
https://dx.doi.org/10.2139/ssrn.5140921
https://dx.doi.org/10.2139/ssrn.5140921
https://doi.org/10.1155/2020/2163486
https://doi.org/10.1371/journal.pone.0238687
https://doi.org/10.1371/journal.pone.0238687
https://doi.org/10.2174/1874613601105010009
https://doi.org/10.1097/qai.0b013e3181e73f4b
https://doi.org/10.1097/qai.0b013e3181e73f4b
https://doi.org/10.9734/BJMMR/2014/8469
https://doi.org/10.1016/j.ijid.2007.12.017
https://doi.org/10.1097/00126334-199912150-00013
https://doi.org/10.1097/00126334-199912150-00013
https://doi.org/10.1177/1545109710373826
https://doi.org/10.1177/1545109710373826
https://doi.org/10.18203/2394-6040.ijcmph20181723
https://doi.org/10.1177/2325957412474846
https://doi.org/10.1177/2325957412474846
https://doi.org/10.1186/1742-6405-5-4
https://doi.org/10.1097/qad.0b013e32810c8dce
https://doi.org/10.1097/qad.0b013e32810c8dce


65

33.	 Kassa E, de Wit TFR, Hailu E, Girma M, Messele T, Mariam HG et al. 
Evaluation of the World Health Organization staging system for 
HIV infection and disease in Ethiopia: association between clinical 
stages and laboratory markers. AIDS. 1999;13(3):381–9 (https://doi.
org/10.1097/00002030-199902250-00016).

34.	 Klotz SA, Nguyen HC, Van Pham T, Nguyen LT, Ngo DTA, Vu SN. 
Clinical features of HIV/AIDS patients presenting to an inner city 
clinic in Ho Chi Minh City, Vietnam. Int J STD AIDS. 2007;18(7):482–5 
(https://doi.org/10.1258/095646207781147265)

35.	 Lebelonyane R, Mills LA, Mogorosi C, Ussery F, Marukutira 
T, Theu J et al. Advanced HIV disease in the Botswana 
combination prevention project: prevalence, risk factors, and 
outcomes. AIDS. 2020;34(15):2223–30 (https://doi.org/10.1097/
QAD.0000000000002627).

36.	 Morpeth SC, Crump JA, Shao HJ, Ramadhani HO, Kisenge PR, Moylan 
CA et al. Predicting CD4 lymphocyte count <200 cells/mm3 in an 
HIV type 1-infected African population. AIDS Res Hum Retrovirus. 
2007;23(10):1230–6 (https://doi.org/10.1089/aid.2007.0053).

37.	 Nyagaka B, Musyoki SK, Karani L, Nyamache AK. Characteristics 
and treatment outcomes of HIV infected elderly patients enrolled 
in Kisii Teaching and Referral Hospital, Kenya. Afr Health Sci. 
2020;20(4):1537–45 (https://doi.org/10.4314/ahs.v20i4.6).

38.	 Oudenhoven HP, Meijerink H, Wisaksana R, Oetojo S, Indrati A, van 
der Ven AJ et al. Total lymphocyte count is a good marker for HIV‐
related mortality and can be used as a tool for starting HIV treatment 
in a resource‐limited setting. Trop Med Int Health. 2011;16(11):1372–
9 (https://doi.org/10.1111/j.1365-3156.2011.02870.x).

39.	 Reda AA, Biadgilign S, Deribew A, Gebre B, Deribe K. Predictors of 
change in CD4 lymphocyte count and weight among HIV infected 
patients on anti-retroviral treatment in Ethiopia: a retrospective 
longitudinal study. PLoS One. 2013;8(4):e58595 (https://doi.
org/10.1371/journal.pone.0058595).

40.	 Sempa JB, Kiragga AN, Castelnuovo B, Kamya MR, Manabe YC. 
Among patients with sustained viral suppression in a resource-
limited setting, CD4 gains are continuous although gender-
based differences occur. PLoS One. 2013;8(8):e73190 (https://doi.
org/10.1371/journal.pone.0073190).

41.	 Tassie J-M, Marquardt T, Damisoni H, Odhiambo OD, Mulemba M, 
Szumilin E et al. Indirect markers to initiate highly active antiretroviral 
therapy in a rural African setting. AIDS. 2004;18(8):1226–8 (https://
doi.org/10.1097/00002030-200405210-00025).

42.	 Torpey K, Lartey M, Amenyah R, Addo N, Obeng-Baah J, Rahman Y 
et al. Initiating antiretroviral treatment in a resource-constrained 
setting: does clinical staging effectively identify patients in 
need? Int J STD AIDS. 2009;20(6):395–8 (https://doi.org/10.1258/
ijsa.2008.008333).

43.	 Visser M, Maartens G, Kossew G, Hussey G. Plasma vitamin A and 
zinc levels in HIV-infected adults in Cape Town, South Africa. Br J Nutr. 
2003;89(4):475–82 (https://doi.org/10.1079/bjn2002806).

44.	 Gils T, Kamele M, Madonsela T, Bosman S, Ngubane T, Joseph P et 
al. Implementation of the advanced HIV disease care package with 
point-of-care CD4 testing during tuberculosis case finding: a mixed-
methods evaluation. PLoS One. 2023;18(12):e0296197 /https://doi.
org/10.1371/journal.pone.0296197).

45.	 HIV market report. Boston: Clinton Health Access Initiative; 
2024 (https://www.clintonhealthaccess.org/wp-content/
uploads/2024/12/2024-HIV-Market-Report_12.20.24.pdf).

46.	 Hyle E, Maphosa T, Rangaraj A, Feser M, Reddy K, Shroufi A et 
al. Cost–effectiveness of the WHO-endorsed advanced HIV care 
package in Malawi. 12th IAS Conference on HIV Science, Brisbane, 
Australia, 23–26 July 2023 (https://programme.ias2023.org/Abstract/
Abstract/?abstractid=5023).

47.	 Vojnov L, Markby J, Boeke C, Harris L, Ford N, Peter T. POC CD4 
testing improves linkage to HIV care and timeliness of ART initiation 
in a public health approach: a systematic review and meta-analysis. 
PLoS One. 2016;11(5):e0155256 (https://doi.org/10.1371/journal.
pone.0155256).

48.	 WHO list of prequalified in vitro diagnostic products. Geneva: World 
Health Organization; 2025 (https://extranet.who.int/prequal/vitro-
diagnostics/prequalified-vitro-diagnostics).

49.	 Kaindjee-Tjituka F, Sawadogo S, Mutandi G, Maher AD, Salomo N, 
Mbapaha C et al. Task-shifting point-of-care CD4+ testing to lay 
health workers in HIV care and treatment services in Namibia. Afr J 
Lab Med. 2017;6(1):643 (https://doi.org/10.4102/ajlm.v6i1.643).

50.	 Vojnov L, Taegtmeyer M, Boeke C, Markby J, Harris L, Doherty M et 
al. Performance of non-laboratory staff for diagnostic testing and 
specimen collection in HIV programs: a systematic review and meta-
analysis. PLoS One. 2019;14(5):e0216277 (https://doi.org/10.1371/
journal.pone.0216277)

51.	 Van Turha L, Maharaj K, Rose A, Boeke C, Peter TF, Vojnov L et al. 
Point-of-care CD4+ technology implementation in Free State, South 
Africa, was associated with improved patient health outcomes. S 
Afr Med J. 2020;110(2):126–31 (https://doi.org/10.7196/samj.2020.
v110i2.13823).

52.	 Bile EC, Bachanas PJ, Jarvis JN, Maurice F, Makovore V, Chebani L 
et al. Accuracy of point-of-care HIV and CD4 field testing by lay 
healthcare workers in the Botswana Combination Prevention 
Project. J Virol Methods. 2023;311:114647 (https://doi.org/10.1016/j.
jviromet.2022.114647).

53.	 Managing advanced HIV disease and rapid initiation of antiretroviral 
therapy. Geneva: World Health Organization; 2017 (https://iris.who.
int/handle/10665/255884). Licence: CC BY-NC-SA 3.0 IGO.

54.	 Mfinanga S, Chanda D, Kivuyo SL, Guinness L, Bottomley C, Simms 
V et al. Cryptococcal meningitis screening and community-based 
early adherence support in people with advanced HIV infection 
starting antiretroviral therapy in Tanzania and Zambia: an open-label, 
randomised controlled trial. Lancet. 2015;385(9983):2173–82 (https://
doi.org/10.1016/S0140-6736(15)60164-7).

55.	 Hakim J, Musiime V, Szubert AJ, Mallewa J, Siika A, Agutu C et al. 
Enhanced prophylaxis plus antiretroviral therapy for advanced HIV 
infection in Africa. N Engl J Med. 2017;377(3):233–45 (https://doi.
org/10.1056/NEJMoa1615822).

56.	 WHO consolidated guidelines on tuberculosis: module 1: 
prevention – tuberculosis preventive treatment, second edition. 
Geneva: World Health Organization; 2024 (https://iris.who.int/
handle/10665/378536). Licence: CC BY-NC-SA 3.0 IGO.

57.	 WHO consolidated guidelines on tuberculosis: module 3: diagnosis 
– rapid diagnostics for tuberculosis detection, third edition. 
Geneva: World Health Organization; 2024 (https://iris.who.int/
handle/10665/376221). Licence: CC BY-NC-SA 3.0 IGO.

58.	 Consolidated guidelines on tuberculosis: module 2: screening – 
systematic screening for tuberculosis disease. Geneva: World Health 
Organization; 2021 (https://iris.who.int/handle/10665/340255). 
Licence: CC BY-NC-SA 3.0 IGO.

59.	 WHO consolidated guidelines on tuberculosis: module 3: diagnosis. 
Geneva: World Health Organization; 2025 (https://iris.who.int/
handle/10665/381003). Licence: CC BY-NC-SA 3.0 IGO.

60.	 WHO operational handbook on tuberculosis: module 5: management 
of tuberculosis in children and adolescents. Geneva: World Health 
Organization; 2022 (https://iris.who.int/handle/10665/352523). 
Licence: CC BY-NC-SA 3.0 IGO.

61.	 WHO consolidated guidelines on tuberculosis: module 4: treatment 
and care. Geneva: World Health Organization; 2025 (https://iris.who.
int/handle/10665/380799). Licence: CC BY-NC-SA 3.0 IGO.

62.	 Bahr N, Boulware DR, Marais S, Scriven J, Wilkinson RJ, Meintjes 
G. Central nervous system immune reconstitution inflammatory 
syndrome. Curr Infect Dis Rep. 2013;15(6):583–93 (https://doi.
org/10.1007/s11908-013-0378-5).

63.	 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 (https://doi.org/10.4269/ajtmh.13-0084).

64.	 Benzekri NA, Sambou JF, Ndong S, Tamba IT, Faye D, Diallo MB et al. 
Prevalence, predictors, and management of advanced HIV disease 
among individuals initiating ART in Senegal, west Africa. BMC Infect 
Dis. 2019;19(1):261 (https://doi.org/10.1186/s12879-019-3826-5).

65.	 Tukamuhebwa PM, Gemmell I. A cross-sectional study evaluating 
the screening, diagnosis and management of advanced HIV disease 
at the AIDS support organization service centre in Mbarara City, 
southwestern Uganda. BMC Infect Dis. 2025;25(1):254 (https://doi.
org/10.1186/s12879-025-10682-3).

66.	 Health workforce–related terminology. Geneva: World Health 
Organization; 2021 (https://cdn.who.int/media/docs/default-source/
health-workforce/hwp/202100608-health-workforce-terminology.
pdf?sfvrsn=b5d2808d_3&download=true).

67.	 The global advanced HIV disease toolkit. Geneva: International AIDS 
Society and partners; 2025 (https://differentiatedservicedelivery.org/
advanced-hiv-disease-toolkit).

68.	 Maphosa T, Denoeud-Ndam L, Kapanda L, Khatib S, Chilikutali 
L, Matiya E et al. Understanding health systems challenges in 
providing advanced HIV disease (AHD) care in a hub and spoke 
model: a qualitative analysis to improve AHD care program 
in Malawi. BMC Health Serv Res. 2024;24(1):244 (https://doi.
org/10.1186/s12913-024-10700-1).

69.	 Perazzo J, Reyes D, Webel A. A systematic review of health literacy 
interventions for people living with HIV. AIDS Behav. 2017;21:812–21 
(https://doi.org/10.1007/s10461-016-1329-6).

https://doi.org/10.1097/00002030-199902250-00016
https://doi.org/10.1097/00002030-199902250-00016
https://doi.org/10.1258/095646207781147265
https://doi.org/10.1097/QAD.0000000000002627
https://doi.org/10.1097/QAD.0000000000002627
https://doi.org/10.1089/aid.2007.0053
https://doi.org/10.4314/ahs.v20i4.6
https://doi.org/10.1111/j.1365-3156.2011.02870.x
https://doi.org/10.1371/journal.pone.0058595
https://doi.org/10.1371/journal.pone.0058595
https://doi.org/10.1371/journal.pone.0073190
https://doi.org/10.1371/journal.pone.0073190
https://doi.org/10.1097/00002030-200405210-00025
https://doi.org/10.1097/00002030-200405210-00025
https://doi.org/10.1258/ijsa.2008.008333
https://doi.org/10.1258/ijsa.2008.008333
https://doi.org/10.1079/bjn2002806
http:///https://doi.org/10.1371/journal.pone.0296197
http:///https://doi.org/10.1371/journal.pone.0296197
https://www.clintonhealthaccess.org/wp-content/uploads/2024/12/2024-HIV-Market-Report_12.20.24.pdf
https://www.clintonhealthaccess.org/wp-content/uploads/2024/12/2024-HIV-Market-Report_12.20.24.pdf
https://programme.ias2023.org/Abstract/Abstract/?abstractid=5023
https://programme.ias2023.org/Abstract/Abstract/?abstractid=5023
https://doi.org/10.1371/journal.pone.0155256
https://doi.org/10.1371/journal.pone.0155256
https://extranet.who.int/prequal/vitro-diagnostics/prequalified-vitro-diagnostics
https://extranet.who.int/prequal/vitro-diagnostics/prequalified-vitro-diagnostics
https://doi.org/10.4102/ajlm.v6i1.643
https://doi.org/10.1371/journal.pone.0216277
https://doi.org/10.1371/journal.pone.0216277
https://doi.org/10.7196/samj.2020.v110i2.13823
https://doi.org/10.7196/samj.2020.v110i2.13823
https://doi.org/10.1016/j.jviromet.2022.114647
https://doi.org/10.1016/j.jviromet.2022.114647
https://iris.who.int/handle/10665/255884
https://iris.who.int/handle/10665/255884
https://doi.org/10.1016/S0140-6736(15)60164-7
https://doi.org/10.1016/S0140-6736(15)60164-7
https://doi.org/10.1056/NEJMoa1615822
https://doi.org/10.1056/NEJMoa1615822
https://iris.who.int/handle/10665/378536
https://iris.who.int/handle/10665/378536
https://iris.who.int/handle/10665/376221
https://iris.who.int/handle/10665/376221
https://iris.who.int/handle/10665/340255
https://iris.who.int/handle/10665/381003
https://iris.who.int/handle/10665/381003
https://iris.who.int/handle/10665/352523
https://iris.who.int/handle/10665/380799
https://iris.who.int/handle/10665/380799
https://doi.org/10.1007/s11908-013-0378-5
https://doi.org/10.1007/s11908-013-0378-5
https://doi.org/10.4269/ajtmh.13-0084
https://doi.org/10.1186/s12879-019-3826-5
https://doi.org/10.1186/s12879-025-10682-3)
https://doi.org/10.1186/s12879-025-10682-3)
https://cdn.who.int/media/docs/default-source/health-workforce/hwp/202100608-health-workforce-terminology.pdf?sfvrsn=b5d2808d_3&download=true
https://cdn.who.int/media/docs/default-source/health-workforce/hwp/202100608-health-workforce-terminology.pdf?sfvrsn=b5d2808d_3&download=true
https://cdn.who.int/media/docs/default-source/health-workforce/hwp/202100608-health-workforce-terminology.pdf?sfvrsn=b5d2808d_3&download=true
(https://differentiatedservicedelivery.org/advanced-hiv-disease-toolkit
(https://differentiatedservicedelivery.org/advanced-hiv-disease-toolkit
https://doi.org/10.1186/s12913-024-10700-1
https://doi.org/10.1186/s12913-024-10700-1
https://doi.org/10.1007/s10461-016-1329-6


66

70.	 Emergency triage assessment and treatment (ETAT). Geneva: World 
Health Organization; 2005 (https://iris.who.int/handle/10665/43386).

71.	 IMAI district clinician manual: hospital care for adolescents and 
adults. Geneva: World Health Organization; 2011 (https://iris.who.int/
handle/10665/77751).

72.	 Consolidated guidelines on HIV testing services. Geneva: 
World Health Organization; 2019 (https://iris.who.int/
handle/10665/336323). Licence: CC BY-NC-SA 3.0 IGO.

73.	 Identifying common opportunistic infections among people 
with advanced HIV disease: policy brief. Geneva: World Health 
Organization; 2023 (https://iris.who.int/handle/10665/375725).

74.	 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 (https://doi.org/10.1093/cid/cir230).

75.	 Bremer M, Kadernani YE, Wasserman S, Wilkinson RJ, Davis AG. 
Strategies for the diagnosis and management of meningitis 
in HIV-infected adults in resource limited settings. Exp Opin 
Pharmacother. 2021;22(15):2053–70 (https://doi.org/10.1080/1465
6566.2021.1940954).

76.	 Alufandika M, Lawrence DS, Boyer-Chammard T, Kanyama C, 
Ndhlovu CE, Mosepele M et al. A pragmatic approach to managing 
antiretroviral therapy-experienced patients diagnosed with HIV-
associated cryptococcal meningitis: impact of antiretroviral therapy 
adherence and duration. AIDS. 2020;34(9):1425–8 (https://doi.
org/10.1097/qad.0000000000002556).

77.	 Govender NP, Meintjes G, Mangena P, Nel J, Potgieter S, Reddy 
D et al. Southern African HIV Clinicians Society guideline for the 
prevention, diagnosis and management of cryptococcal disease 
among HIV-infected persons: 2019 update. S Afr J HIV Med. 
2019;20(1):1–16 (https://doi.org/10.4102/sajhivmed.v20i1.1030).

78.	 WHO guidelines on meningitis diagnosis, treatment and care. 
Geneva: World Health Organization; 2025 (https://iris.who.int/
handle/10665/381006). Licence: CC BY-NC-SA 3.0 IGO.

79.	 Meintjes G, Stek C, Blumenthal L, Thienemann F, Schutz C, Buyze 
J et al. Prednisone for the prevention of paradoxical tuberculosis-
associated immune reconstitution inflammatory syndrome. 
N Engl J Med. 2018;379(20):1915–25 (https://doi.org/10.1056/
NEJMoa1800762).

80.	 Boniatti MM, Pellegrini JAS, Marques LS, John JF, Marin LG, Maito LR 
et al. Early antiretroviral therapy for HIV-infected patients admitted 
to an intensive care unit (EARTH-ICU): a randomized clinical trial. 
PLoS One. 2020;15(9):e0239452 (https://doi.org/10.1371/journal.
pone.0239452).

81.	 Zolopa A, Andersen J, Powderly W, Sanchez A, Sanne I, Suckow C 
et al. Early antiretroviral therapy reduces AIDS progression/death 
in individuals with acute opportunistic infections: a multicenter 
randomized strategy trial. PLoS One. 2009;4(5):e5575 (https://doi.
org/10.1371/journal.pone.0005575).

82.	 Guidelines for treatment of drug-susceptible tuberculosis and patient 
care. Geneva: World Health Organization; 2017 (https://iris.who.int/
handle/10665/255052). Licence: CC BY-NC-SA 3.0 IGO.

83.	 Guidelines on the treatment of skin and oral HIV-associated 
conditions in children and adults. Geneva: World Health 
Organization; 2014 (https://iris.who.int/handle/10665/136863).

84.	 Meintjes G, Lawn SD, Scano F, Maartens G, French MA, Worodria W 
et al. Tuberculosis-associated immune reconstitution inflammatory 
syndrome: case definitions for use in resource-limited settings. 
Lancet Infect Dis. 2008;8(8):516–23 (https://doi.org/10.1016/S1473-
3099(08)70184-1).

85.	 Management of immune reconstitution inflammatory syndrome. 
AIDS Institute clinical guidelines. Baltimore: New York State 
Department of Health AIDS Institute; 2021 (https://www.
hivguidelines.org/antiretroviraltherapy/iris).

86.	 Meintjes G, Wilkinson RJ, Morroni C, Pepper DJ, Rebe K, Rangaka 
MX et al. Randomized placebo-controlled trial of prednisone 
for paradoxical tuberculosis-associated immune reconstitution 
inflammatory syndrome. AIDS. 2010;24(15):2381–90 (https://doi.
org/10.1097/QAD.0b013e32833dfc68).

87.	 Donovan J, Bang ND, Imran D, Nghia HD, Burhan E, Huong DT et al. 
Adjunctive dexamethasone for tuberculous meningitis in HIV-positive 
adults. N Engl J Med. 2023;389(15):1357–67 (https://doi.org/10.1056/
nejmoa2216218).

88.	 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 (https://doi.
org/10.1056/NEJMoa1509024).

89.	 Knappett M, Nguyen V, Chaudhry M, Trawin J, Kabakyenga 
J, Kumbakumba E et al. Pediatric post-discharge mortality in 
resource-poor countries: a systematic review and meta-analysis. 
EClinicalMedicine. 2024;67:102380 (https://doi.org/10.1016/j.
eclinm.2023.102380).

90.	 Albus SL, Harrison RE, Moudachirou R, Nanan-N’Zeth K, Haba B, 
Casas EC et al. Poor outcomes among critically ill HIV-positive 
patients at hospital discharge and post-discharge in Guinea, Conakry: 
a retrospective cohort study. PLoS ONE. 2023;18(3):e0281425 (https://
doi.org/10.1371/journal.pone.0281425).

91.	 Wiens MO, Bone JN, Kumbakumba E, Businge S, Tagoola A, 
Sherine SO et al. Mortality after hospital discharge among children 
younger than 5 years admitted with suspected sepsis in Uganda: 
a prospective, multisite, observational cohort study. Lancet Child 
Adolesc Health. 2023;7(8):555–66 (https://doi.org/10.1016/s2352-
4642(23)00052-4).

92.	 Ford N, Rangaraj A, Jarvis JN, Lawrence DS, Chou R, Kamenshchikova 
A et al. Interventions to support people with HIV following 
hospital discharge: a systematic review. Open Forum Infect Dis. 
2025;12(4):ofaf175 (https://doi.org/10.1093/ofid/ofaf175).

93.	 Ramos MIG, Garcia MM, de las Aguas Robustillo CM, Pizarraya AG, 
Morillo-Verdugo R. Influence of CMO pharmaceutical care model-
based intervention on readmission rate in high risk HIV patients: 
the INFARDAR study. Rev Esp Quimioter. 2021;34(5):459 (https://doi.
org/10.37201/req/025.2021).

94.	 Hoffmann CJ, Shearer K, Kekana B, Kerrigan D, Moloantoa T, Golub JE 
et al. Reducing HIV-associated post-hospital mortality through home-
based care in South Africa: a randomized controlled trial. Clin Infect 
Dis. 2024;78(5):1256–63 (https://doi.org/10.1093/cid/ciad727).

95.	 Peck RN, Issarow B, Kisigo GA, Kabakama S, Okello E, Rutachunzibwa 
T et al. Linkage case management and posthospitalization outcomes 
in people with HIV: the Daraja randomized clinical trial. JAMA. 
2024;331(12):1025–34 (https://doi.org/10.1001/jama.2024.2177).

96.	 Giordano TP, Cully J, Amico KR, Davila JA, Kallen MA, Hartman C et 
al. A randomized trial to test a peer mentor intervention to improve 
outcomes in persons hospitalized with HIV infection. Clin Infect Dis. 
2016;63(5):678–86 (https://doi.org/10.1093/cid/ciw322).

97.	 Eaton AD, Carusone SC, Craig SL, Telegdi E, McCullagh JW, McClure D 
et al. The ART of conversation: feasibility and acceptability of a pilot 
peer intervention to help transition complex HIV-positive people 
from hospital to community. BMJ Open. 2019;9(3):e026674 (https://
doi.org/10.1136/bmjopen-2018-026674).

98.	 Brizzi MB, Burgos RM, Chiampas TD, Michienzi SM, Smith R, Yanful 
PK et al. Impact of pharmacist-driven antiretroviral stewardship 
and transitions of care interventions on persons with human 
immunodeficiency virus. Open Forum Infect Dis. 2020;7(12):ofaa527 
(https://doi.org/10.1093/ofid/ofaa073).

99.	 Nijhawan AE, Zhang S, Chansard M, Gao A, Jain MK, Halm EA. A 
multicomponent intervention to reduce readmissions among people 
with HIV. J Acquir Immune Defic Syndr. 2022;90(2):161–9 (https://doi.
org/10.1097/qai.0000000000002938).

100.	Hill L, Thompson C, Balcombe S, Jain S, He F, Karris‐Young M et al. 
Effects of a hospital discharge clinic among people with HIV: lack of 
early follow‐up is associated with 30‐day hospital readmission and 
decreased retention in care. HIV Med. 2024;25(3):332–42 (https://doi.
org/10.1111/hiv.13577).

101.	Claassen C, Bwalya C, Mujansi M. Novel post-hospitalization care 
model to decrease mortality among people living with HIV in Zambia: 
pilot study. 31st Conference on Retroviruses and Opportunistic 
Infections, Denver, CO, USA, 3–6 March 2024.

102.	Khawcharoenporn T, Damronglerd P, Chunloy K, Sha BE. 
Enhanced inpatient rounds, appointment reminders, and 
patient education improved HIV care engagement following 
hospital discharge. Int J STD AIDS. 2018;29(7):641–9 (https://doi.
org/10.1177/0956462417749420).

103.	Becker C, Zumbrunn S, Beck K, Vincent A, Loretz N, Müller J et al. 
Interventions to improve communication at hospital discharge 
and rates of readmission: a systematic review and meta-analysis. 
JAMA Netw Open. 2021;4(8):e2119346 (https://doi.org/10.1001/
jamanetworkopen.2021.19346).

104.	Bamforth RJ, Chhibba R, Ferguson TW, Sabourin J, Pieroni D, Askin 
N et al. Strategies to prevent hospital readmission and death in 
patients with chronic heart failure, chronic obstructive pulmonary 
disease, and chronic kidney disease: a systematic review and meta-
analysis. PLoS One. 2021;16(4):e0249542 (https://doi.org/10.1371/
journal.pone.0249542).

105.	Chartrand J, Shea B, Hutton B, Dingwall O, Kakkar A, Chartrand M et 
al. Patient-and family-centred care transition interventions for adults: 
a systematic review and meta-analysis of RCTs. Int J Qual Health Care. 
2023;35(4):mzad102 (https://doi.org/10.1093/intqhc/mzad102).

106.	Facchinetti G, D’Angelo D, Piredda M, Petitti T, Matarese M, Oliveti 
A et al. Continuity of care interventions for preventing hospital 
readmission of older people with chronic diseases: a meta-analysis. 
Int J Nurs Stud. 2020;101:103396 (https://doi.org/10.1016/j.
ijnurstu.2019.103396).

https://iris.who.int/handle/10665/43386
https://iris.who.int/handle/10665/77751
https://iris.who.int/handle/10665/77751
https://iris.who.int/handle/10665/336323
https://iris.who.int/handle/10665/336323
https://iris.who.int/handle/10665/375725
https://doi.org/10.1093/cid/cir230
https://doi.org/10.1080/14656566.2021.1940954
https://doi.org/10.1080/14656566.2021.1940954
https://doi.org/10.1097/qad.0000000000002556
https://doi.org/10.1097/qad.0000000000002556
https://doi.org/10.4102/sajhivmed.v20i1.1030
https://iris.who.int/handle/10665/381006
https://iris.who.int/handle/10665/381006
https://doi.org/10.1056/NEJMoa1800762
https://doi.org/10.1056/NEJMoa1800762
https://doi.org/10.1371/journal.pone.0239452
https://doi.org/10.1371/journal.pone.0239452
https://doi.org/10.1371/journal.pone.0005575
https://doi.org/10.1371/journal.pone.0005575
https://iris.who.int/handle/10665/255052
https://iris.who.int/handle/10665/255052
https://iris.who.int/handle/10665/136863
https://doi.org/10.1016/S1473-3099(08)70184-1
https://doi.org/10.1016/S1473-3099(08)70184-1
https://www.hivguidelines.org/antiretroviraltherapy/iris
https://www.hivguidelines.org/antiretroviraltherapy/iris
https://doi.org/10.1097/QAD.0b013e32833dfc68
https://doi.org/10.1097/QAD.0b013e32833dfc68
https://doi.org/10.1056/nejmoa2216218)
https://doi.org/10.1056/nejmoa2216218)
https://doi.org/10.1056/NEJMoa1509024
https://doi.org/10.1056/NEJMoa1509024
https://doi.org/10.1016/j.eclinm.2023.102380
https://doi.org/10.1016/j.eclinm.2023.102380
https://doi.org/10.1371/journal.pone.0281425
https://doi.org/10.1371/journal.pone.0281425
https://doi.org/10.1016/s2352-4642(23)00052-4
https://doi.org/10.1016/s2352-4642(23)00052-4
https://doi.org/10.1093/ofid/ofaf175
https://doi.org/10.37201/req/025.2021
https://doi.org/10.37201/req/025.2021
https://doi.org/10.1093/cid/ciad727
https://doi.org/10.1001/jama.2024.2177
https://doi.org/10.1093/cid/ciw322
https://doi.org/10.1136/bmjopen-2018-026674
https://doi.org/10.1136/bmjopen-2018-026674
https://doi.org/10.1093/ofid/ofaa073
https://doi.org/10.1097/qai.0000000000002938
https://doi.org/10.1097/qai.0000000000002938
https://doi.org/10.1111/hiv.13577
https://doi.org/10.1111/hiv.13577
https://doi.org/10.1177/0956462417749420
https://doi.org/10.1177/0956462417749420
https://doi.org/10.1001/jamanetworkopen.2021.19346
https://doi.org/10.1001/jamanetworkopen.2021.19346
https://doi.org/10.1371/journal.pone.0249542
https://doi.org/10.1371/journal.pone.0249542
https://doi.org/10.1093/intqhc/mzad102
https://doi.org/10.1016/j.ijnurstu.2019.103396
https://doi.org/10.1016/j.ijnurstu.2019.103396


67

107.	Li Y, Fu MR, Fang J, Zheng H, Luo B. The effectiveness of transitional 
care interventions for adult people with heart failure on patient-
centered health outcomes: a systematic review and meta-
analysis including dose-response relationship. Int J Nurs Stud. 
2021;117:103902 (https://doi.org/10.1016/j.ijnurstu.2021.103902).

108.	Lussier ME, Evans HJ, Wright EA, Gionfriddo MR. The impact of 
community pharmacist involvement on transitions of care: a 
systematic review and meta-analysis. J Am Pharmacists Assoc (2003). 
2020;60(1):153–62 (https://doi.org/10.1016/j.japh.2019.07.002).

109.	Tyler N, Hodkinson A, Planner C, Angelakis I, Keyworth C, Hall A et al. 
Transitional care interventions from hospital to community to reduce 
health care use and improve patient outcomes: a systematic review 
and network meta-analysis. JAMA Netw Open. 2023;6(11):e2344825 
(https://doi.org/10.1001/jamanetworkopen.2023.44825).

110.	Soh YY, Zhang H, Toh JJY, Li X, Wu XV. The effectiveness of 
tele-transitions of care interventions in high-risk older adults: 
a systematic review and meta-analysis. Int J Nurs Stud. 
2023;139:104428 (https://doi.org/10.1016/j.ijnurstu.2022.104428).

111.	WHO fungal priority pathogens list to guide research, development and 
public health action. Geneva: World Health Organization; 2022 (https://
iris.who.int/handle/10665/363682). Licence: CC BY-NC-SA 3.0 IGO.

112.	Antifungal agents in clinical and preclinical development. Overview 
and analysis. Geneva: World Health Organization; 2025 (https://iris.
who.int/handle/10665/380498). Licence: CC BY-NC-SA 3.0 IGO.

113.	Rajasingham R, Govender NP, Jordan A, Loyse A, Shroufi 
A, Denning DW et al. The global burden of HIV-associated 
cryptococcal infection in adults in 2020: a modelling analysis. 
Lancet Infect Dis. 2022;22(12):1748–55 (https://doi.org/10.1016/
S1473-3099(22)00499-6).

114.	Mitchell TG, Perfect JR. Cryptococcosis in the era of AIDS – 100 years 
after the discovery of Cryptococcus neoformans. Clin Microbiol Rev. 
1995;8(4):515–48 (https://doi.org/10.1128/CMR.8.4.515).

115.	Speed BR, Kaldor J. Rarity of cryptococcal infection in 
children. Pediatr Infect Dis J. 1997;16(5):536–7 (https://doi.
org/10.1097/00006454-199705000-00024).

116.	Gonzalez CE, Shetty D, Lewis LL, Mueller BU, Pizzo PA, Walsh 
TJ. Cryptococcosis in human immunodeficiency virus–infected 
children. Pediatr Infect Dis J. 1996;15(9):796–800 (https://doi.
org/10.1097/00006454-199609000-00012).

117.	Meiring ST, Quan VC, Cohen C, Dawood H, Karstaedt AS, McCarthy 
KM et al. A comparison of cases of paediatric-onset and adult-onset 
cryptococcosis detected through population-based surveillance, 
2005–2007. AIDS. 2012;26(18):2307–14 (https://doi.org/10.1097/
qad.0b013e3283570567).

118.	Lee JSF, Cohen RM, Khan RA, Burry J, Casas EC, Chung HY et al. Paving 
the way for affordable and equitable liposomal amphotericin B 
access worldwide. Lancet Glob Health. 2024;12(9):e1552–e9 (https://
doi.org/10.1016/s2214-109x(24)00225-0).

119.	Lightowler JV, Cooke GS, Mutevedzi P, Lessells RJ, Newell M-L, 
Dedicoat M. Treatment of cryptococcal meningitis in Kwazulu-natal, 
South Africa. PLoS One. 2010;5(1):e8630 (https://doi.org/10.1371/
journal.pone.0008630).

120.	Kambugu A, Meya DB, Rhein J, O’Brien M, Janoff EN, Ronald AR et 
al. Outcomes of cryptococcal meningitis in Uganda before and after 
the availability of highly active antiretroviral therapy. Clin Infect Dis. 
2008;46(11):1694–701 (https://doi.org/10.1086/587667).

121.	Bicanic T, Brouwer AE, Meintjes G, Rebe K, Limmathurotsakul D, 
Chierakul W et al. Relationship of cerebrospinal fluid pressure, 
fungal burden and outcome in patients with cryptococcal meningitis 
undergoing serial lumbar punctures. AIDS. 2009;23(6):701–6 (https://
doi.org/10.1097/QAD.0b013e32832605fe).

122.	Graybill JR, Sobel J, Saag M, Van Der Horst C, Powderly W, Cloud G 
et al. Diagnosis and management of increased intracranial pressure 
in patients with AIDS and cryptococcal meningitis. Clin Infect Dis. 
2000;30(1):47–54 (https://doi.org/10.1086/313603).

123.	Guidelines for the diagnosis, prevention, and management of 
cryptococcal disease in HIV-infected adults, adolescents and children, 
March 2018: supplement to the 2016 consolidated guidelines of the 
use of antiretroviral drugs for treating and preventing HIV infection. 
Geneva: World Health Organization; 2018 (https://iris.who.int/
handle/10665/260399). Licence: CC BY-NC-SA 3.0 IGO.

124.	Guidelines for diagnosing, preventing and managing cryptococcal 
disease among adults, adolescents and children living with HIV. 
Geneva: World Health Organization; 2022 (https://iris.who.int/
handle/10665/357088). Licence: CC BY-NC-SA 3.0 IGO.

125.	Awotiwon AA, Johnson S, Rutherford GW, Meintjes G, Eshun‐Wilson 
I. Primary antifungal prophylaxis for cryptococcal disease in HIV‐
positive people. Cochrane Database Syst Rev. 2018;2018(8):CD004773 
(https://doi.org/10.1002/14651858.CD004773.pub3).

126.	Parkes-Ratanshi R, Wakeham K, Levin J, Namusoke D, Whitworth 
J, Coutinho A et al. Primary prophylaxis of cryptococcal disease 
with fluconazole in HIV-positive Ugandan adults: a double-
blind, randomised, placebo-controlled trial. Lancet Infect Dis. 
2011;11(12):933–41 (https://doi.org/10.1016/S1473-3099(11)70245-6).

127.	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 (https://doi.org/10.1016/S2352-3018(15)00137-X).

128.	Rolfes MA, Hullsiek KH, Rhein J, Nabeta HW, Taseera K, Schutz C et al. 
The effect of therapeutic lumbar punctures on acute mortality from 
cryptococcal meningitis. Clin Infect Dis. 2014;59(11):1607–14 (https://
doi.org/10.1093/cid/ciu596).

129.	Likasitwattanakul S, Poneprasert B, Sirisanthana V. Cryptococcosis 
in HIV-infected children. Southeast Asian J Trop Med Public Health. 
2004;35(4):935–9.

130.	Abadi J, Nachman S, Kressel AB, Pirofski L-a. Cryptococcosis in 
children with AIDS. Clin Infect Dis. 1999;28(2):309–13 (https://doi.
org/10.1086/515130).

131.	Leenders AC, Reiss P, Portegies P, Clezy K, Hop WC, Hoy J et al. 
Liposomal amphotericin B (AmBisome) compared with amphotericin 
B both followed by oral fluconazole in the treatment of AIDS-
associated cryptococcal meningitis. AIDS. 1997;11(12):1463–71 
(https://doi.org/10.1097/00002030-199712000-00010).

132.	Hamill RJ, Sobel JD, El-Sadr W, Johnson PC, Graybill JR, Javaly K 
et al. Comparison of 2 doses of liposomal amphotericin B and 
conventional amphotericin B deoxycholate for treatment of 
AIDS-associated acute cryptococcal meningitis: a randomized, 
double-blind clinical trial of efficacy and safety. Clin Infect Dis. 
2010;51(2):225–32 (https://doi.org/10.1086/653606).

133.	Aguirre JPB, Hamid AMR. Amphotericin B deoxycholate 
versus liposomal amphotericin B: effects on kidney function. 
Cochrane Database Syst Rev. 2015(11):CD010481 (https://doi.
org/10.1002/14651858.CD010481.pub2).

134.	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 (https://doi.
org/10.1002/14651858.CD005647.pub3).

135.	HIV drug interactions. Liverpool: University of Liverpool; 2025 
(https://www.hiv-druginteractions.org/prescribing-resources).

136.	Bellmann R, Smuszkiewicz P. Pharmacokinetics of antifungal drugs: 
practical implications for optimized treatment of patients. Infection. 
2017;45(6):737–79 (https://doi.org/10.1007/s15010-017-1042-z).

137.	Mootsikapun P, Chetchotisakd P, Anunnatsiri S, Choksawadphinyo 
K. The efficacy of fluconazole 600 mg/day versus itraconazole 600 
mg/day as consolidation therapy of cryptococcal meningitis in AIDS 
patients. J Med Assoc Thailand. 2003;86(4):293–8.

138.	Van der Horst CM, Saag MS, Cloud GA, Hamill RJ, Graybill JR, Sobel 
JD et al. Treatment of cryptococcal meningitis associated with the 
acquired immunodeficiency syndrome. N Engl J Med. 1997;337(1):15–
21 (https://doi.org/10.1056/NEJM199707033370103).

139.	Bozzette SA, Larsen RA, Chiu J, Leal MAE, Jacobsen J, Rothman P et al. 
A placebo-controlled trial of maintenance therapy with fluconazole 
after treatment of cryptococcal meningitis in the acquired 
immunodeficiency syndrome. N Engl J Med. 1991;324(9):580–4 
(https://doi.org/10.1056/NEJM199102283240902).

140.	Saag MS, Cloud GA, Graybill JR, Sobel JD, Tuazon CU, Johnson PC et 
al. A comparison of itraconazole versus fluconazole as maintenance 
therapy for AIDS-associated cryptococcal meningitis. Clin Infect Dis. 
1999;28(2):291–6 (https://doi.org/10.1086/515110).

141.	Guidelines 12.0. London: European AIDS Clinical Society; 2023 
(https://www.eacsociety.org/media/guidelines-12.0.pdf).

142.	Powderly WG, Saag MS, Cloud GA, Robinson P, Meyer RD, Jacobson 
JM et al. A controlled trial of fluconazole or amphotericin B to prevent 
relapse of cryptococcal meningitis in patients with the acquired 
immunodeficiency syndrome. N Engl J Med. 1992;326(12):793–8 
(https://doi.org/10.1056/NEJM199203193261203).

143.	Williamson PR, Jarvis JN, Panackal AA, Fisher MC, Molloy SF, Loyse A 
et al. Cryptococcal meningitis: epidemiology, immunology, diagnosis 
and therapy. Nature Rev Neurol. 2017;13(1):13–24 (https://doi.
org/10.1038/nrneurol.2016.167).

144.	Abassi M, Boulware DR, Rhein J. Cryptococcal meningitis: diagnosis 
and management update. Curr Trop Med Rep. 2015;2:90–9 (https://
doi.org/10.1007/s40475-015-0046-y).

145.	Haddow LJ, Colebunders R, Meintjes G, Lawn SD, Elliott JH, Manabe 
YC et al. Cryptococcal immune reconstitution inflammatory 
syndrome in HIV-1-infected individuals: proposed clinical case 
definitions. Lancet Infect Dis. 2010;10(11):791–802 (https://doi.
org/10.1016/S1473-3099(10)70170-5).

https://doi.org/10.1016/j.ijnurstu.2021.103902
https://doi.org/10.1016/j.japh.2019.07.002
https://doi.org/10.1001/jamanetworkopen.2023.44825
https://doi.org/10.1016/j.ijnurstu.2022.104428
https://iris.who.int/handle/10665/363682
https://iris.who.int/handle/10665/363682
https://iris.who.int/handle/10665/380498
https://iris.who.int/handle/10665/380498
https://doi.org/10.1016/S1473-3099(22)00499-6
https://doi.org/10.1016/S1473-3099(22)00499-6
https://doi.org/10.1128/CMR.8.4.515
https://doi.org/10.1097/00006454-199705000-00024
https://doi.org/10.1097/00006454-199705000-00024
https://doi.org/10.1097/00006454-199609000-00012
https://doi.org/10.1097/00006454-199609000-00012
https://doi.org/10.1097/qad.0b013e3283570567
https://doi.org/10.1097/qad.0b013e3283570567
https://doi.org/10.1016/s2214-109x(24)00225-0
https://doi.org/10.1016/s2214-109x(24)00225-0
https://doi.org/10.1371/journal.pone.0008630
https://doi.org/10.1371/journal.pone.0008630
https://doi.org/10.1086/587667
https://doi.org/10.1097/QAD.0b013e32832605fe
https://doi.org/10.1097/QAD.0b013e32832605fe
https://doi.org/10.1086/313603
https://iris.who.int/handle/10665/260399
https://iris.who.int/handle/10665/260399
https://iris.who.int/handle/10665/357088
https://iris.who.int/handle/10665/357088
https://doi.org/10.1002/14651858.CD004773.pub3
https://doi.org/10.1016/S1473-3099(11)70245-6
https://doi.org/10.1016/S2352-3018(15)00137-X
https://doi.org/10.1093/cid/ciu596
https://doi.org/10.1093/cid/ciu596
https://doi.org/10.1086/515130
https://doi.org/10.1086/515130
https://doi.org/10.1097/00002030-199712000-00010
https://doi.org/10.1086/653606
https://doi.org/10.1002/14651858.CD010481.pub2
https://doi.org/10.1002/14651858.CD010481.pub2
https://doi.org/10.1002/14651858.CD005647.pub3
https://doi.org/10.1002/14651858.CD005647.pub3
https://www.hiv-druginteractions.org/prescribing-resources
https://doi.org/10.1007/s15010-017-1042-z
https://doi.org/10.1056/NEJM199707033370103
https://doi.org/10.1056/NEJM199102283240902
https://doi.org/10.1086/515110
https://www.eacsociety.org/media/guidelines-12.0.pdf
https://doi.org/10.1056/NEJM199203193261203
https://doi.org/10.1038/nrneurol.2016.167
https://doi.org/10.1038/nrneurol.2016.167
https://doi.org/10.1007/s40475-015-0046-y
https://doi.org/10.1007/s40475-015-0046-y
https://doi.org/10.1016/S1473-3099(10)70170-5
https://doi.org/10.1016/S1473-3099(10)70170-5


68

146.	Shelburne III SA, Darcourt J, White Jr AC, Greenberg SB, Hamill RJ, 
Atmar RL et al. The role of immune reconstitution inflammatory 
syndrome in AIDS-related Cryptococcus neoformans disease in 
the era of highly active antiretroviral therapy. Clin Infect Dis. 
2005;40(7):1049–52 (https://doi.org/10.1086/428618).

147.	Guidelines for diagnosing and managing disseminated 
histoplasmosis among people living with HIV. Geneva: World Health 
Organization; 2020 (https://iris.paho.org/handle/10665.2/52304). 
Licence: CC BY-NC-SA 3.0 IGO.

148.	Caceres DH, Valdes A. Histoplasmosis and tuberculosis co-occurrence 
in people with advanced HIV. J Fungi. 2019;5(3):73 (https://doi.
org/10.3390/jof5030073).

149.	Pasqualotto AC, Quieroz-Telles F. Histoplasmosis dethrones 
tuberculosis in Latin America. Lancet Infect Dis. 2018;18(10):1058–60 
(https://doi.org/10.1016/s1473-3099(18)30373-6).

150.	Pasqualotto AC, Sued O, Reis N, Silva LR, Soares R, Godoy CS et 
al. Impact of the introduction of a package of care involving early 
detection of opportunistic infections in people living with HIV/AIDS: a 
Pan American Health Organization (PAHO) initiative in Brazil. J Fungi. 
2023;9(2):195 (https://doi.org/10.1016/j.lana.2025.101085).

151.	Kneale M, Bartholomew JS, Davies E, Denning DW. Global access to 
antifungal therapy and its variable cost. J Antimicrob Chemother. 
2016;71(12):3599–606 (https://doi.org/10.1093/jac/dkw325).

152.	Caceres DH, Knuth M, Derado G, Lindsley MD. Diagnosis of 
progressive disseminated histoplasmosis in advanced HIV: a 
meta-analysis of assay analytical performance. J Fungi. 2019;5(3):76 
(https://doi.org/10.3390/jof5030076).

153.	Wheat LJ, Connolly-Stringfield PA, Baker RL, Curfman MF, Eads ME, 
Israel KS et al. Disseminated histoplasmosis in the acquired immune 
deficiency syndrome: clinical findings, diagnosis and treatment, and 
review of the literature. Medicine (Baltimore). 1990;69(6):361–74 
(https://doi.org/10.1097/00005792-199011000-00004).

154.	Johnson PC, Wheat LJ, Cloud GA, Goldman M, Lancaster D, 
Bamberger DM et al. Safety and efficacy of liposomal amphotericin 
B compared with conventional amphotericin B for induction 
therapy of histoplasmosis in patients with AIDS. Ann Intern Med. 
2002;137(2):105–9 (https://doi.org/10.7326/0003-4819-137-2-
200207160-00008).

155.	155.	 Wheat LJ, Freifeld AG, Kleiman MB, Baddley JW, McKinsey 
DS, Loyd JE et al. Clinical practice guidelines for the management of 
patients with histoplasmosis: 2007 update by the Infectious Diseases 
Society of America. Clin Infect Dis. 2007;45(7):807–25 (https://doi.
org/10.1086/521259).

156.	Wheat J, MaWhinney S, Hafner R, McKinsey D, Chen D, Korzun A et 
al. Treatment of Histoplasmosis with fluconazole in patients with 
acquired immunodeficiency syndrome. Am J Med. 1997;103(3):223–
32 (https://doi.org/10.1016/s0002-9343(97)00151-4).

157.	Wheat J, Hafner R, Korzun AH, Limj MT, Spencer P, Larsen RA et 
al. Itraconazole treatment of disseminated histoplasmosis in 
patients with the acquired immunodeficiency syndrome. Am J Med. 
1995;98(4):336–42 (https://doi.org/10.1016/S0002-9343(99)80311-8).

158.	Norris S, Wheat J, McKinsey D, Lancaster D, Katz B, Black J et 
al. Prevention of relapse of histoplasmosis with fluconazole in 
patients with the acquired immunodeficiency syndrome. Am J Med. 
1994;96(6):504-8 (https://doi.org/10.1016/0002-9343(94)90089-2).

159.	Sharkey-Mathis PK, Velez J, Fetchick R, Graybill JR. Histoplasmosis 
in the acquired immunodeficiency syndrome (AIDS): treatment 
with itraconazole and fluconazole. J Acquir Immune Defic Syndr. 
1993;6(7):809–19.

160.	Hecht FM, Wheat J, Korzun AH, Hafner R, Skahan KJ, Larsen R et al. 
Itraconazole maintenance treatment for histoplasmosis in AIDS: 
a prospective, multicenter trial. J Acquir Immune Defic Syndr. 
1997;16(2):100–7 (https://doi.org/10.1097/00042560-199710010-00005).

161.	Myint T, Anderson AM, Sanchez A, Farabi A, Hage C, Baddley JW 
et al. Histoplasmosis in patients with human immunodeficiency 
virus/acquired immunodeficiency syndrome (HIV/AIDS): 
multicenter study of outcomes and factors associated with relapse. 
Medicine (Baltimore). 2014;93(1):11–8 (https://doi.org/10.1097/
MD.0000000000000016).

162.	Global tuberculosis report 2024. Geneva: World Health Organization; 
2024 (https://iris.who.int/handle/10665/379339). Licence: CC BY-NC-
SA 3.0 IGO.

163.	WHO TB Knowledge Sharing Platform [website]. Geneva: World 
Health Organization; 2025 (https://tbksp.who.int/en).

164.	WHO consolidated guidelines on tuberculosis: module 6: tuberculosis 
and comorbidities. Geneva: World Health Organization; 2024 (https://
iris.who.int/handle/10665/376584). Licence: CC BY-NC-SA 3.0 IGO.

165.	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 (https://doi.org/10.1097/
QAD.0000000000000802).

166.	Letang E, Rakislova N, Martinez MJ, Carlos Hurtado J, Carrilho C, Bene 
R et al. Minimally invasive tissue sampling: a tool to guide efforts to 
reduce AIDS-related mortality in resource-limited settings. Clin Infect 
Dis. 2021;73(Suppl. 5):S343–50 (https://doi.org/10.1093/cid/ciab789).

167.	BCG vaccines: WHO position paper – February 2018. Geneva: 
World Health Organization; 2018 (https://iris.who.int/
handle/10665/260306). Licence: CC BY-NC-SA 3.0 IGO.

168.	The WHO AWaRe (access, watch, reserve) antibiotic book. 
Geneva: World Health Organization; 2022 (https://iris.who.int/
handle/10665/365237). Licence: CC BY-NC-SA 3.0 IGO.

169.	Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A 
et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers in 185 countries. CA Cancer J 
Clin. 2021;71(3):209–49 (https://doi.org/10.3322/caac.21660).

170.	Chagomerana MB, Moser CB, Kang M, Umbleja T, Hughes MD, 
Campbell TB et al. Mortality and associated risk factors among 
people living with HIV with Kaposi sarcoma: A5263/AMC066 and 
A5264/AMC067. J Acquir Immune Defic Syndr. 2022;91(3):265–73 
(https://doi.org/10.1097/qai.0000000000003484).

171.	Freeman EE, Semeere A, McMahon DE, Byakwaga H, Laker-Oketta 
M, Regan S et al. Beyond T staging in the “treat-all” era: severity 
and heterogeneity of Kaposi sarcoma in east Africa. J Acquir 
Immune Defic Syndr. 2021;87(5):1119–27 (https://doi.org/10.1097/
qai.0000000000002699).

172.	Krown SE, Metroka C, Wernz J. Kaposi’s sarcoma in the acquired 
immune deficiency syndrome: a proposal for uniform evaluation, 
response, and staging criteria. AIDS Clinical Trials Group Oncology 
Committee. J Clin Oncol. 1989;7(9):1201–7 (https://doi.org/10.1200/
JCO.1989.7.9.1201).

173.	Sengayi M, Kielkowski D, Egger M, Dreosti L, Bohlius J. Survival of 
patients with Kaposi’s sarcoma in the South African antiretroviral 
treatment era: a retrospective cohort study. S Afr Med J. 
2017;107(10):871–6.

174.	Campbell LR, Silverstein A, Peckham‐Gregory E, Kamiyango W, Villiera 
J, McAtee CL et al. Divergent clinical presentations and outcomes 
among children and adolescents with Kaposi sarcoma in Malawi 
and Tanzania. HIV Med. 2023;24(6):664–75 (https://doi.org/10.1111/
hiv.13455).

175.	El-Mallawany NK, Kamiyango W, Villiera J, Slone JS, Kovarik CL, 
Campbell LR et al. Proposal of a risk-stratification platform to 
address distinct clinical features of pediatric Kaposi sarcoma in 
Lilongwe, Malawi. J Glob Oncol. 2017;4:1–7 (https://doi.org/10.1200/
jgo.17.00054).

176.	Cox CM, El‐Mallawany NK, Kabue M, Kovarik C, Schutze GE, Kazembe 
PN et al. Clinical characteristics and outcomes of HIV‐infected 
children diagnosed with Kaposi sarcoma in Malawi and Botswana. 
Pediatr Blood Cancer. 2013;60(8):1274–80 (https://doi.org/10.1002/
pbc.24516).

177.	Campbell L, El-Mallawany N, Slone J, Malingoti B, Mehta P, Scheurer 
M et al. Clinical characteristics and successful treatment outcomes 
of children and adolescents with Kaposi sarcoma in southwestern 
Tanzania. Pediatr Hematol Oncol. 2022;39(1):28–47 (https://doi.org/1
0.1080/08880018.2021.1936315).

178.	Cianfrocca M, Lee S, Von Roenn J, Tulpule A, Dezube BJ, Aboulafia 
DM et al. Randomized trial of paclitaxel versus pegylated liposomal 
doxorubicin for advanced human immunodeficiency virus–associated 
Kaposi sarcoma: evidence of symptom palliation from chemotherapy. 
Cancer. 2010;116(16):3969–77 (https://doi.org/10.1002/cncr.25362).

179.	Krown SE, Moser CB, MacPhail P, Matining RM, Godfrey C, Caruso 
SR et al. Treatment of advanced AIDS-associated Kaposi sarcoma 
in resource-limited settings: a three-arm, open-label, randomised, 
non-inferiority trial. Lancet. 2020;395(10231):1195–207 (https://doi.
org/10.1016/S0140-6736(19)33222-2).

180.	Busakhala N, Kigen G, Waako P, Strother RM, Chite F, Loehrer P. Three 
year survival among patients with AIDS-related Kaposi sarcoma 
treated with chemotherapy and combination antiretroviral therapy 
at Moi teaching and referral hospital, Kenya. Infect Agents Cancer. 
2019;14:1–8 (https://doi.org/10.1186/s13027-019-0242-9).

181.	Busakhala NW, Waako PJ, Strother MR, Keter AK, Kigen GK, Asirwa 
FC et al. Randomized Phase IIA trial of gemcitabine compared with 
bleomycin plus vincristine for treatment of Kaposi’s sarcoma in 
patients on combination antiretroviral therapy in western Kenya. J 
Glob Oncol. 2018;4:1–9 (https://doi.org/10.1200/jgo.17.00077).

182.	Cooley T, Henry D, Tonda M, Sun S, O’Connell M, Rackoff W. A 
randomized, double-blind study of pegylated liposomal doxorubicin 
for the treatment of AIDS-related Kaposi’s sarcoma. Oncologist. 
2007;12(1):114–23 (https://doi.org/10.1634/theoncologist.12-1-114).

183.	Kaposi’s sarcoma: AIDS’ neglected cancer. Geneva: Médecins Sans 
Frontières; 2023 (https://www.doctorswithoutborders.ca/wp-content/
uploads/2024/07/MSF-report_Kaposis-Sarcoma-AIDS-neglected-
cancer-V02.pdf).

https://doi.org/10.1086/428618
https://iris.paho.org/handle/10665.2/52304
https://doi.org/10.3390/jof5030073
https://doi.org/10.3390/jof5030073
https://doi.org/10.1016/s1473-3099(18)30373-6
https://doi.org/10.1016/j.lana.2025.101085
https://doi.org/10.1093/jac/dkw325
https://doi.org/10.3390/jof5030076
https://doi.org/10.1097/00005792-199011000-00004
https://doi.org/10.1086/521259
https://doi.org/10.1086/521259
https://doi.org/10.1016/s0002-9343(97)00151-4
https://doi.org/10.1016/S0002-9343(99)80311-8
https://doi.org/10.1016/0002-9343(94)90089-2
https://doi.org/10.1097/00042560-199710010-00005
https://doi.org/10.1097/MD.0000000000000016
https://doi.org/10.1097/MD.0000000000000016
https://iris.who.int/handle/10665/379339
https://tbksp.who.int/en
https://iris.who.int/handle/10665/376584
https://iris.who.int/handle/10665/376584
https://doi.org/10.1097/QAD.0000000000000802
https://doi.org/10.1097/QAD.0000000000000802
https://doi.org/10.1093/cid/ciab789
https://iris.who.int/handle/10665/260306
https://iris.who.int/handle/10665/260306
https://iris.who.int/handle/10665/365237
https://iris.who.int/handle/10665/365237
https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/qai.0000000000003484
https://doi.org/10.1097/qai.0000000000002699
https://doi.org/10.1097/qai.0000000000002699
https://doi.org/10.1200/JCO.1989.7.9.1201
https://doi.org/10.1200/JCO.1989.7.9.1201
https://doi.org/10.1111/hiv.13455
https://doi.org/10.1111/hiv.13455
https://doi.org/10.1200/jgo.17.00054
https://doi.org/10.1200/jgo.17.00054
https://doi.org/10.1002/pbc.24516
https://doi.org/10.1002/pbc.24516
https://doi.org/10.1080/08880018.2021.1936315
https://doi.org/10.1080/08880018.2021.1936315
https://doi.org/10.1002/cncr.25362
https://doi.org/10.1016/S0140-6736(19)33222-2
https://doi.org/10.1016/S0140-6736(19)33222-2
https://doi.org/10.1186/s13027-019-0242-9
https://doi.org/10.1200/jgo.17.00077
https://doi.org/10.1634/theoncologist.12-1-114
https://www.doctorswithoutborders.ca/wp-content/uploads/2024/07/MSF-report_Kaposis-Sarcoma-AIDS-neglected-cancer-V02.pdf
https://www.doctorswithoutborders.ca/wp-content/uploads/2024/07/MSF-report_Kaposis-Sarcoma-AIDS-neglected-cancer-V02.pdf
https://www.doctorswithoutborders.ca/wp-content/uploads/2024/07/MSF-report_Kaposis-Sarcoma-AIDS-neglected-cancer-V02.pdf


69

184.	Freeman EE, McCann NC, Semeere A, Reddy KP, Laker-Oketta M, 
Byakwaga H et al. Evaluation of four chemotherapy regimens for 
treatment of advanced AIDS-associated Kaposi sarcoma in Kenya: a 
cost–effectiveness analysis. Lancet Glob Health. 2022;10(8):e1179–88 
(https://doi.org/10.1016/s2214-109x(22)00242-x).

185.	Adinani H, Campbell L, El-Mallawany NK, Slone J, Mehta P, Bacha 
J. Use of paclitaxel to successfully treat children, adolescents, and 
young adults with Kaposi sarcoma in southwestern Tanzania. 
Children (Basel). 2021;8(4):275 (https://doi.org/10.3390/
children8040275).

186.	Rees CA, Keating EM, Lukolyo H, Danysh HE, Scheurer ME, Mehta 
PS et al. Mapping the epidemiology of Kaposi sarcoma and non‐
Hodgkin lymphoma among children in sub‐Saharan Africa: a review. 
Pediatr Blood Cancer. 2016;63(8):1325–31 (https://doi.org/10.1002/
pbc.26021).

187.	Vaz P, Macassa E, Jani I, Thome B, Mahagaja E, Madede T et 
al. Treatment of Kaposi sarcoma in human immunodeficiency 
virus-1–infected Mozambican children with antiretroviral drugs and 
chemotherapy. Pediatr Infect Dis J. 2011;30(10):891–3 (https://doi.
org/10.1097/inf.0b013e318228fb04).

188.	The selection and use of essential medicines 2023: Web Annex B: World 
Health Organization Model List of Essential Medicines for Children – 9th 
List (2023). Geneva: World Health Organization; 2023 (https://iris.who.
int/handle/10665/371091). Licence: CC BY-NC-SA 3.0 IGO.

189.	Brunet-Possenti F, Pages C, Rouzier R, Dupin N, Bagot M, 
Lebbe C. Kaposi’s sarcoma and pregnancy: case report and 
literature review. Dermatology. 2013;226(4):311–4 (https://doi.
org/10.1159/000349987).

190.	Bacha JM, El-Mallawany NK, Slone JS, Wilkinson JP, Mehta PS, 
Campbell LR. Recommendations for treating life-threatening 
Kaposi sarcoma during pregnancy in HIV-positive women in low 
income countries. Int J STD AIDS. 2020;31(8):724–34 (https://doi.
org/10.1177/0956462420920160).

191.	Bryant AE, Genc M, Hurtado RM, Chen KT. Pulmonary Kaposi’s 
sarcoma in pregnancy. Am J Perinatol. 2004;21(06):355–63 (https://
doi.org/10.1055/s-2004-831880).

192.	Ngwenya S. Massive vulval Kaposi’s sarcoma in pregnancy: case 
report. Int Med Case Rep J. 2016:227–9 (doi: 10.2147/IMCRJ.S111171).

193.	Barnardt P. Pregnancy in a patient with advanced human 
immunodeficiency virus (HIV) and Kaposi’s sarcoma. J Womens 
Health Issues Care. 2013;2:2.

194.	Berger P, Dirnhofer S. Kaposi’s sarcoma in pregnant women. Nature. 
1995;377(6544):21–2 (doi: 10.1038/377021b0).

195.	Amerson E, Woodruff CM, Forrestel A, Wenger M, McCalmont T, 
LeBoit P et al. Accuracy of clinical suspicion and pathologic diagnosis 
of Kaposi sarcoma in east Africa. J Acquir Immune Defic Syndr. 
2016;71(3):295–301 (https://doi.org/10.1097/qai.0000000000000862).

196.	van Bogaert LJ. Clinicopathological proficiency in the diagnosis 
of Kaposi’s sarcoma. ISRN AIDS. 2012;2012:565463 (https://doi.
org/10.5402/2012/565463).

197.	Slaught C, Williams V, Grover S, Bigger E, Kayembe M, Chiyapo S et al. 
A retrospective review of patients with Kaposi’s sarcoma in Botswana. 
Int J Dermatol. 2019;58(6):707-12 (https://doi.org/10.1111/ijd.14305).

198.	Wills NK, Lawrence DS, Botsile E, Tenforde MW, Jarvis JN. The 
prevalence of laboratory-confirmed Pneumocystis jirovecii in HIV-
infected adults in Africa: a systematic review and meta-analysis. Med 
Mycol. 2021;59(8):802–12 (https://doi.org/10.1093/mmy/myab002).

199.	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. Geneva: World Health Organization; 2014 (https://iris.who.
int/handle/10665/145719).

200.	Wong SY, Wong K. Penicillium marneffei infection in AIDS. Pathol Res 
Int. 2011;2011(1):764293.

201.	Narayanasamy S, Dat VQ, Thanh NT, Ly VT, Chan JF-W, Yuen K-Y et 
al. A global call for talaromycosis to be recognised as a neglected 
tropical disease. Lancet Glob Health. 2021;9(11):e1618–22 (https://
doi.org/10.1016/s2214-109x(21)00350-8).

202.	Jiang J, Meng S, Huang S, Ruan Y, Lu X, Li J et al. Effects of 
Talaromyces marneffei infection on mortality of HIV/AIDS patients in 
southern China: a retrospective cohort study. Clin Microbiol Infect. 
2019;25(2):233–41 (https://doi.org/10.1016/j.cmi.2018.04.018).

203.	Le T, Wolbers M, Chi NH, Quang VM, Chinh NT, Huong Lan NP et 
al. Epidemiology, seasonality, and predictors of outcome of AIDS-
associated Penicillium marneffei infection in Ho Chi Minh City, Viet 
Nam. Clin Infect Dis. 2011;52(7):945–52 (https://doi.org/10.1093/
cid/cir028).

204.	Ning C, Lai J, Wei W, Zhou B, Huang J, Jiang J et al. Accuracy of rapid 
diagnosis of Talaromyces marneffei: a systematic review and meta-
analysis. PLoS One. 2018;13(4):e0195569 (https://doi.org/10.1371/
journal.pone.0195569).

205.	Pruksaphon K, Intaramat A, Simsiriwong P, Mongkolsuk S, 
Ratanabanangkoon K, Nosanchuk JD et al. An inexpensive 
point-of-care immunochromatographic test for Talaromyces 
marneffei infection based on the yeast phase specific monoclonal 
antibody 4D1 and Galanthus nivalis agglutinin. PLoS Negl Trop Dis. 
2021;15(5):e0009058 (https://doi.org/10.1371/journal.pntd.0009058).

206.	Chen X, Ou X, Wang H, Li L, Guo P, Chen X et al. Talaromyces 
marneffei Mp1p antigen detection may play an important role 
in the early diagnosis of talaromycosis in patients with acquired 
immunodeficiency syndrome. Mycopathologia. 2022;187(2–3):205–15 
(https://doi.org/10.1007/s11046-022-00618-9).

207.	Thu NTM, Chan JFW, Ly VT, Ngo HT, Hien HTA, Lan NPH et al. 
Superiority of a novel Mp1p antigen detection enzyme immunoassay 
compared to standard BACTEC blood culture in the diagnosis 
of talaromycosis. Clin Infect Dis. 2021;73(2):e330–6 (https://doi.
org/10.1093/cid/ciaa826).

208.	Clinical management and infection prevention and control for mpox: 
living guideline. Geneva: World Health Organization; 2025 (https://
iris.who.int/handle/10665/381567). Licence: CC BY-NC-SA 3.0 IGO.

209.	Mitjà O, Alemany A, Marks M, Lezama Mora JI, Rodríguez-Aldama JC, 
Torres Silva MS et al. Mpox in people with advanced HIV infection: 
a global case series. Lancet. 2023;401(10380):939–49 (https://doi.
org/10.1016/S0140-6736(23)00273-8).

210.	Chiang C-H, Tang P-U, Lee GH, Chiang T-H, Chiang C-H, Ma KS-K 
et al. Prevalence of nontuberculous Mycobacterium infections 
versus tuberculosis among autopsied HIV patients in sub-Saharan 
Africa: a systematic review and meta-analysis. Am J Trop Med Hyg. 
2021;104(2):628 (https://doi.org/10.4269/ajtmh.20-0973).

211.	Dawood H, Richards L, Lutchminarain K, Parker A, Wattrus C, 
Sipambo N et al. Southern African HIV Clinicians Society guideline 
on the management of non-tuberculous mycobacteria in people 
with HIV. S Afr J HIV Med. 2024;25(1):1657 (https://doi.org/10.4102/
sajhivmed.v25i1.1657).

212.	Haworth CS, Banks J, Capstick T, Fisher AJ, Gorsuch T, Laurenson 
IF et al. British Thoracic Society guidelines for the management 
of non-tuberculous mycobacterial pulmonary disease (NTM-
PD). Thorax. 2017;72(Suppl. 2):ii1–ii64 (https://doi.org/10.1136/
thoraxjnl-2017-210927).

213.	Sharma SK, Upadhyay V. Epidemiology, diagnosis & treatment 
of non-tuberculous mycobacterial diseases. Indian J Med Res. 
2020;152(3):185–226 (https://doi.org/10.4103/ijmr.IJMR_902_20).

214.	Quality health services and palliative care: practical approaches 
and resources to support policy, strategy and practice. 
Geneva: World Health Organization; 2021 (https://iris.who.int/
handle/10665/345674). Licence: CC BY-NC-SA 3.0 IGO.

215.	Alene KA, Wangdi K, Colquhoun S, Chani K, Islam T, Rahevar K et 
al. Tuberculosis related disability: a systematic review and meta-
analysis. BMC Med. 2021;19:1–19 (https://doi.org/10.1186/s12916-
021-02063-9).

216.	Krakauer EL, Kwete X, Kane K, Afshan G, Bazzett-Matabele L, Bien-
Aimé DDR et al. Cervical cancer-associated suffering: estimating the 
palliative care needs of a highly vulnerable population. JCO Glob 
Oncol. 2021;7:862–72 (https://doi.org/10.1200/go.21.00025).

217.	Krakauer EL, Kane K, Kwete X, Afshan G, Bazzett-Matabele L, 
Ruthnie Bien-Aimé DD et al. Essential package of palliative care for 
women with cervical cancer: responding to the suffering of a highly 
vulnerable population. JCO Glob Oncol. 2021;7:873–85 (https://doi.
org/10.1200/go.21.00026).

218.	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 
(https://doi.org/10.1093/cid/cix870).

219.	Rangaraj A, Connor S, Harding R, Pinto C, Chitembo L, Ford N. 
Advanced HIV disease and health-related suffering – exploring 
the unmet need of palliative care. Lancet HIV. 2023;10(2):e126–33 
(https://doi.org/10.1016/s2352-3018(22)00295-8).

220.	Consolidated guidelines on person-centred HIV strategic 
information: strengthening routine data for impact. Geneva: 
World Health Organization; 2022 (https://iris.who.int/
handle/10665/360948). Licence: CC BY-NC-SA 3.0 IGO.

https://doi.org/10.1016/s2214-109x(22)00242-x
https://doi.org/10.3390/children8040275
https://doi.org/10.3390/children8040275
https://doi.org/10.1002/pbc.26021
https://doi.org/10.1002/pbc.26021
https://doi.org/10.1097/inf.0b013e318228fb04)
https://doi.org/10.1097/inf.0b013e318228fb04)
https://iris.who.int/handle/10665/371091
https://iris.who.int/handle/10665/371091
https://doi.org/10.1159/000349987
https://doi.org/10.1159/000349987
https://doi.org/10.1177/0956462420920160
https://doi.org/10.1177/0956462420920160
https://doi.org/10.1055/s-2004-831880
https://doi.org/10.1055/s-2004-831880
https://doi.org/10.1097/qai.0000000000000862
https://doi.org/10.5402/2012/565463
https://doi.org/10.5402/2012/565463
(https://doi.org/10.1111/ijd.14305
https://doi.org/10.1093/mmy/myab002
https://iris.who.int/handle/10665/145719
https://iris.who.int/handle/10665/145719
https://doi.org/10.1016/s2214-109x(21)00350-8
https://doi.org/10.1016/s2214-109x(21)00350-8
https://doi.org/10.1016/j.cmi.2018.04.018
https://doi.org/10.1093/cid/cir028
https://doi.org/10.1093/cid/cir028
https://doi.org/10.1371/journal.pone.0195569
https://doi.org/10.1371/journal.pone.0195569
https://doi.org/10.1371/journal.pntd.0009058
https://doi.org/10.1007/s11046-022-00618-9
https://doi.org/10.1093/cid/ciaa826
https://doi.org/10.1093/cid/ciaa826
https://iris.who.int/handle/10665/381567
https://iris.who.int/handle/10665/381567
https://doi.org/10.1016/S0140-6736(23)00273-8
https://doi.org/10.1016/S0140-6736(23)00273-8
https://doi.org/10.4269/ajtmh.20-0973
https://doi.org/10.4102/sajhivmed.v25i1.1657
https://doi.org/10.4102/sajhivmed.v25i1.1657
https://doi.org/10.1136/thoraxjnl-2017-210927
https://doi.org/10.1136/thoraxjnl-2017-210927
https://doi.org/10.4103/ijmr.IJMR_902_20
https://iris.who.int/handle/10665/345674
https://iris.who.int/handle/10665/345674
https://doi.org/10.1186/s12916-021-02063-9
https://doi.org/10.1186/s12916-021-02063-9
https://doi.org/10.1200/go.21.00025
https://doi.org/10.1200/go.21.00026
https://doi.org/10.1200/go.21.00026
https://doi.org/10.1093/cid/cix870
https://doi.org/10.1016/s2352-3018(22)00295-8
https://iris.who.int/handle/10665/360948
https://iris.who.int/handle/10665/360948


World Health Organization 
20 Avenue Appia 
1211 Geneva 27 
Switzerland 
who.int




