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Secretary
Ministry of Health & Famlly welfare
Government of the People’s Republic of Bangladesh

Hypertension is the most common cardiovascular disorder globally.
However detection, treatment and prevention of hypertension are
far from adequate in mast of the countries of the world. Several
guidelines by various international professional organizations are
available for hypertension treatment; however a country specific
guidelines taking account of the context of Bangladeshi population
is needed for effective management of hypertension by physicians
and health care providers working at various tiers of health care
system especially in primary health care settings. These guidelines
are the first ever national guidelines for hypertension management
in Bangladesh developed by Directorate General of Health Services
with the technical assistance of World Health Organization. It has
already been tested and found useful to the primary care
physicians.

I would like to extend my felicitations to those who have been

involved in development of these guidelines for strengthening the
capacity of primary health care system of the Country.

M M Neazuddin







Directorats Ganreral of Health Servicas
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Message

Hypertension is a major NCD related risk factor in Bangladesh. In
this era of globalization, hypertension no longer remains an urban
prablem only. The ongoing epidemiological transition has been
accompanying an increasing trend of hypertension in rural areas
where vast majority of Bangladeshi people live. Fortunately
Bangladesh has a good network of primary health cre
infrastructure. In every upazila there is a health complex. Doctors
are posted there to provide essential health care to the people as
well to prevent diseases. The role of doctors In the prevention, early
detection and management of hypertension is well recognized. The
current pro-people government has been actively promoting efforts
ta train doctars on NCDs In addition to the communlcable diseases.
| acknowledge the hard work of the contributors and editors to
develop these guidelines and the excellent support provided by
World Health Organization.

| urge everyone to use these guidelines in their clinical and public
health practices.

Professor Dr Khondhaker Md Shefyetullah
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Message

It is a great pleasure for me to see that a national guidelines for
hypertension management in Bangladesh has been developed
targetting primary health care physicians by NCD unit of the
Directorate General of Health Services with the technical assistance
of World Health Organization. With the ongoing epidemiological
changes it is becoming increasing important to prevent and manage
hypertension. | hope all physicians and health care providers will be
benefitted from these guidelines in the context of Bangladesh.

| extend my gratitude to those involved in the development of this

guidelines.

Dr Thushara Fernando
WHO Representative to Bangladesh
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1. Executive Summary

Introduction

Hypertension is the most common cardiovascular disorder globally.
However, detection, treatment and prevention of hypertension are far
from adequate in most of the countries of the world. Several guidelines
by various international professional organizations are available for
hypertension treatment. However a country specific guideline taking
account of the context of Bangladeshi population is needed for effective
management of hypertension by physicians and health care providers
working at various tiers of health care system especially in primary
health care settings. Directorate General of Heath Services has
convened a group comprised with leading relevant experts to prepare a
hypertension management guideline with technical assistance of World
Health Organization in 2013. A core writing group reviewed recent
international hypertension and cardiovascular disease treatment and
prevention guidelines, prepared a draft and finalized it after a
consensus meeting.

Definition and classification of hypertension

The following classification has been adopted by the expert committee.
Hypertension is defined as persistent elevation of systolic blood
pressure (BP) of 140 mmHg or greater and/or diastolic BP of 90 mmHg
or greater or on antihypertensive drug. The classification of high blood
pressure is needed as clinicians must make treatment decisions based
on the measured BP and the patients’ associated co-morbidities.

Table 2: Definitions and classification of blood pressure levels (mmHg)

Category Systalic Diastolic
Optimal <120 and <80
Pre hypertenslon 120-139 and/or 80-89
Stage 1 Hypertenslon 140-159 and/ar 90-99
Stage 2 Hypertension 160-179 and/or 100-109
Stage 3 Hypertension 2180 and/or 2110
Isolated Systolic Hypertension 2140 and <90
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A mercury sphygmomanometer is recommended for measuring of
blood pressure in office or clinic settings. Aneroid BP machine and other
non-invasive oscillometric semiautomatic devices may also be used for
measuring BP. Although recent guidelines have recommended the use
of self BP monitoring and ambulatory BP monitoring for diagnosis of
hypertension, the guideline expert group recommend using clinic blood
pressure for diagnosis of elevated blood pressure taking considering the
resources constraint for acquiring appropriate device and other logistics
by the health care providers and patients

The diagnosis of hypertension should be based on multiple blood
pressure measurements, taken on separate occasions over a period of
time. The three main goals of the initial evaluation of the hypertensive
patient are to

¢ assess the presence of target-organ damage related to hypertension,
especially those that might influence choice of therapy

¢ determine the presence of other cardiovascular risk factors and
disease

e assess for possible underlying secondary causes of hypertension

These goals are usually accomplished by a thorough medical history,
physical examination, and simple laboratory investigations.

All hypertensive patients should undergo a limited number of
investigations, these include:-

o Urinalysis for blood, protein and glucose

¢ Blood glucose (fasting preferred)

o 12-lead ECG

For mast patients-

¢ Random total cholesteral

s Electrolytes and creatinine

¢ Chest X-ray: to detect cardiomegaly, heart failure, coarctation of the
aorta

s Echocardiogram: to detect or quantify left ventricular hypertrophy

For detection of secondary causes of hypertension several other
investigations may be needed.
2
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It is now widely accepted that decisions to start treatment for
hypertension should not only base on the clinic blood pressure. The
overall cardiovascular risk should be taken into consideration and
patients need to be stratified according to the overall risk of
development of CVD. However in a low resources setting like
Bangladesh primary care physicians and trained health assistants are
expected to do the detection and referral at primary health care level.
In this situation diagnosis of hypertension and decision to refer should
be based on the clinic blood pressure only. Affordability is an important
issue for maintaining compliance with treatment as many patients in
Bangladesh would need to pay out of their own pocket for this chronic
condition. Therefore guidelines committee strongly reiterates the
importance of lifestyle madification or non-pharmacological
management at all stages of hypertension, like-

achieving and maintaining ideal weight,

limiting total salt intake <5 gm/day,

taking healthy diet,

regular moderate intensity physical activity for at least 30
minutes on most — preferably all-days of the week,

¢ avoiding tobacco use,

» avoiding or limiting alcohol intake

For patients with Stage 1 hypertension, an observational period of three
to six months is recommended unless target organ involvement is
already evident. During this period, appropriate advice should be given
on lifestyle modification.

T

¥

In otherwise uncomplicated essential hypertension, there are four
important antihypertensive agents:

» Diuretics (thiazide and thiazide-like)

¢ Angiotensin-converting enzyme inhibitors (ACE-Is)
» Angiotensin receptor blocker (ARBs,)

¢ Calcium channel blockers (CCBs)

The most cost-effective antihypertensive drugs are a thiazide-like
diuretic or a CCB. Although Beta-blockers are no longer recommended
as first line monotherapy in recent guidelines given the low cost and
availability of beta-blockers, it may be considered in resource constraint
settings.




Algorithm for management of hypertension

| Patients with raised BP |

|

Repeated measurements
At least two measurements

!
[ }

SBP2140 mmHg and / or DBP 2 90 mmHg | SBP>130 mmHg and { or DBP >80 mmHg

$BP<140 mmHg and / or DBP<90 mmHg

Hypertension:
Patient evaluation, assess for risk factors Pre hypertension:

co-morbidity, complication

\
l l l Lifestyle modification
Stage 1 hypertension Stage 1 hypertension with Stage 3 or stage 2 or
With no major risk factors risk factor (s) Stage 1 hypertension with
or Stage 2 hypertension complication {TOD)
Lifestyle modification for Lifestyle madification Initfate therapy and/or referral
six manths Drug management to secondary or tertiary center
for further evaluation
SBP<140 mmHg SBP2140 mmHg 3-6 monthly
DBP i":OmmH DBP ar;g H follow-up and
. 230 mmHg assessment
Yearly follow-up HSop i,%d‘w mrHg)

DBP 2 30 mmHg
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In patients with stage 1 hypertension, treatment should be started with
a single drug at low dose. If after a sufficient period of treatment (up to
six weeks) with monotherapy BP is still not controlled, increasing the
dose of the initial antihypertensive agent or adding a second agent is
preferred if the patient shows response to the initial drug but target BP
is not achieved. To improve compliance, a fixed-dose combination drug
may be considered. If the patient does not show response or does not
tolerate the initial drug, drug substitution is recommended. In patients
presenting with stage 2 hypertension or beyond, combination therapy is
recommended.

In patients presenting with stage 3 hypertension (BP >180/110 mmHg)
without symptoms or acute signs of organ damage, it is usually appro-
priate to prescribe a two-drug therapy. It is also important to counsel
the patient on the importance of long term BP control and to schedule
follow-up within one week or less. In case of hypertensive urgency
(BP>180/110mmHg and severe headache, shortness of breath,
oedema, target organ damage or clinical cardiovascular disease) or
hypertensive emergencies characterized by (severe elevations or BP
>220/140mmHg complicated by evidence of impending or progressive
target organ dysfunction, patients should be admitted to hospital for
continuous monitoring of BP and parenteral administration of an appro-
priate agent. For diagnosis of secondary hypertension and resistant
hypertension further clinical and laboratory evaluation is needed.

Special considerations in terms of diagnosis, drug of choice, evaluation
are needed in case of hypertension in elderly, pregnancy, children, with
concomitant morbidity such as diabetes, kidney disease, and coronary
heat diseases.

Most patients can be effectively managed by their own family practi-
tioners. Patients with the following conditions should be referred to the
appropriate specialist for further assessment. Indications for referral to
the appropriate specialist include:

» accelerated or malignant hypertension
¢ suspected secondary hypertension

¢ resistant hypertension

¢ recent onset of target organ damage

* pregnancy

s children <18 years old
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Goals for BP lowering treatment

Efforts must be made to reach target BP level. However guidelines differ
on the target BP level. The target BP levels are based on the age and the
presence of diabetes and chronic kidney diseases. These targets should
be reached within 3 months. In general once the BP is controlled, most
patients will require life-long treatment.

Goals for BP lowering treatment

Target BP level
Age <60 years <140/90 mmHg*
Age 260 years <150/90 mmHg*
All ages with
Diabetes mellitus and / or <140/90 mmHg*
Chronic kidney disease <130 / 80 mmHg**
* According to INC 8 recommendations  **According to KDIGO 2012
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2. Introduction

Hypertension or high blood pressure is the most common cardiovascu-
lar disorder affecting about 40% of adult population worldwide.® Hyper-
tension is the most important risk factor for heart disease and stroke
accounting for 64% of strokes and 49% of coronary heart disease. In
Bangladesh, approximately 11-18% of adult and 40-65% of elderly
people suffer from hypertension.?* Non-communicable diseases risk
factors survey 2010, done on a nationally representative sample of
about 10,000 adults, reported that 17.9% of adult aged 25 years or
more have hypertension based on cutoff value systolic blood pressure
(SBP) 2 140 mmHg and/or diastolic blood pressure (DBP) 2 90 mmHg or
on antihypertensive drug (Table 1).5 Despite the availability of effective
treatments for hypertension, blood pressure control rates are poor
across the world. About one third (32.9%) of adults in Bangladesh never
measured their BP and only half of the hypertensive patients (52.3%)
take antihypertensive drug.®

Table 1. Prevalence of hypertension among adults aged 25 year or more in urban and rural
areas of Bangladesh (NCD risk factor survey 2010)

Urban Rural
Men: 21.1% 15.9%
Women: 18.8% 15.9%
Both sex: 19.9% 15.9

In Bangladesh treatment of hypertension is mostly provided by general
practitioners and specialist physicians including cardiologists through
government and private health care facilities. However in some union
level government facilities, medical assistants detect high blood
pressure and refer for treatment to physicians. Compliance to hyperten-
sion treatment is low mainly due to lack of understanding about neces-
sity of continued treatment once blood pressure level become lower
after taking medication and cost of medication in case of poor patients.
Lack of updated information and current recommendations on hyper-
tension management for physicians at primary care level are also a
barrier for providing proper management. Although several guidelines
for hypertension treatment by various international professional
organizations are available, a country specific guideline taking account
of the context of Bangladeshi population is needed for effective
management of hypertension by physicians and health care providers
working at various tiers of health care system especially in primary
health care settings.




Guidelines for Management of Hypertension in Bangladesh

3. Objective

The objective of this guideline is to provide clear and concise
information to all health care providers on the current concepts in the
management of hypertension. Since hypertension is managed by
various levels of health care providers in Bangladesh, attempts were
made to ensure the different stakeholders will benefit from this
guideline. Particular emphasis was given to make this guideline easily
usable by primary care physicians working in a setting with limited
resources.

4. Methods

For drafting of the guidelines, Directorate General of Heath Services,
Ministry of Health and Family Welfare convened a group comprised of
leading experts from cardiology, internal medicine, neurology,
nephrology, obstetrics and gynecology, primary care medicine and
public health with the technical support of World Health Organization,
in 2013. A core writing group was formed and it reviewed recent
hypertension and cardiovascular disease treatment and prevention
guidelines published by various authoritative scientific and professional
bodies, and also reviewed the recent reports on newer studies related to
hypertension treatment.®!# A draft was prepared and then consultations
among the expert group were done and a consensus document was
finalized by the expert group.
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5. Definition and classification of hypertension

Hypertension is defined as persistent elevation of systolic BP of 140
mmHg or greater and/or diastolic BP of 90 mmHg or greater. The
classification of high blood pressure is useful as clinicians must make
treatment decisions based on the measured BP and the patients’
associated co-morbidities. Different guidelines published recently have
proposed almost similar classification for treatment decision although
different nomenclature was observed. The following classification has
been adopted by the guideline committee. These criteria are for
subjects who are adults (age 18 and older and not on any
antihypertensive medication and not acutely ill. (Table 2)

Table 2: Definitions and classification of blood pressure levels (mmHg)*

Category Systolic Diastolic
Optimal <120 and <80
Pre hypertension 120-139 and/or 80-89
Stage 1 Hypertension 140-159 and/or 90-99
Stage 2 Hypertension 160-179 and/or 100-109
Stage 3 Hypertension 2180 and/or 2110
Isolated Systolic Hypertension 2140 and <90

* when a patient’s systolic and diastolic blood pressures fall into different
categories the higher category should apply for the quantification of total
cardiovascular risk, decision about drug treatment and estimation of
treatment efficacy.
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6. Blood pressure measurement

Blood pressure should be measured correctly. There are four common
devices used for the measurement of BP namely, a. mercury column
sphygmomanometer, b. aneroid sphygmomanometer, c. electronic
devices and d. automated ambulatory BP monitoring devices. The
mercury sphygmomanometer is gradually being replaced by the
electronic blood pressure measurement device due to environmental and
health concerns. There are many calibrated electronic or ambulatory BP
devices available in the market. Only professionally validated electronic
models should be used.

A mercury sphygmomanometer is recommended for measuring of blood
pressure in office or clinic settings. For accurate measure the various parts
of the device such as rubber tubes, valves, quantity of mercury, etc should
be in proper working order. Aneroid BP machine and other non-invasive
oscillometric semiautomatic devices may be used for measuring BP.
However, these devices should be validated according to standardized
protocols and their accuracy should be checked periodically by
comparison with mercury sphygmomanometric values. Care should be
taken to follow the correct procedures regarding arm position, posture of
the patient, cuff size and the number of readings that should be taken.
Instructions for correct office blood pressure measurements are
summarized in Box 1.

Although recent guidelines® have recommended the use of self BP
monitoring (SBPM) and ambulatory BP monitoring (ABPM) for diagnosis
of hypertension, the guideline expert group recommend to use clinic
blood pressure for diagnosis of elevated blood pressure taking
considering the resources constrain for acquiring appropriate device
and other logistics by the health care providers and patients. However,
SBPM and ABPM are recommended in specific circumstances for
selected target groups. ¢

10
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When measuring BP,

Patients should not have smoked, or ingested
caffeine-containing beverages or food in the preceding 30
minutes

Patient should be seated for at least 5 minutes before
measurement with the back supported, and arm bared and
resting on a surface at heart-level.

Use a standard bladder (12-13 cm long and 35 cm wide) but
have a larger and a smaller bladder available for fat and thin
arms, respectively. Use smaller bladder in children. The bladder
within the cuff should encircle 80% of the arm.

Have the cuff at the heart level, whatever the position of the
patient.

SBP should be estimated first by palpation to avoid missing the
auscultatory gap.

Take at least two measurements spaced by 1-2 minutes, and
additional measurements if the first two readings differ by >5
mmHg. The BP recorded should be the average of 2 readings.

Use phase | and V (disappearance) Korotkoff sounds to identify
systolic and diastolic BP, respectively

Measure BP in both arms at first visit to detect possible
differences due to peripheral vascular disease. In this instance,
take the higher value as the reference one.

Measure BP 1 and 5 min after assumption of the standing
position in elderly subjects, diabetic patients, and in other
conditions in which postural hypotension may be frequent or
suspected

11
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7. Diagnosis and assessment of patient with
hypertension

7.1 Diagnosis

The diagnosis of hypertension should be based on multiple blood
pressure measurements, taken on separate occasions over a period of
time. In general, the diagnosis of hypertension should be based on at
least three blood pressure measurements per visit and at least two to
three visits, although in particularly severe cases (stage 3) the diagnosis
can be based on measurements taken at a single visit. At least 2
measurements should be obtained once the patient is seated
comfortably for at least 5 minutes with the back supported, feet on the
floor, arm supported in the horizontal position, and the BP cuff at heart
level. When the initial SBP is between 140 and 160 mmHg, or the DBP
is between 90 and 100 mmHg, repeat measurements should be
performed on three separate occasions within a period of 2 months, to
determine whether a diagnosis of hypertension is valid. All
measurements should be taken in the same arm. In people with
symptoms of postural hypotension {falls or postural dizziness), BP is to
be measured at first in supine or seated position, and again with the
person standing for at least 1 minute prior to measurement. If the
systolic BP falls by >20 mmHg when the person is standing, medication
is to be reviewed, subsequent BP is to be measured with the person
standing and the patient may be referred to specialist care if symptoms
of postural hypotension persist.

7.2 Assessment

The three main goals of the initial evaluation of the hypertensive
patient are to

e assess the presence of target-organ damage related to
hypertension, especially those that might influence choice of
therapy

e determine the presence of other cardiovascular risk factors and
disease

e assess for possible underlying secondary causes of hypertension

These goals are usually accomplished by a thorough medical history,
physical examination, and simple laboratory investigations.

12
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Most patients with hypertension are asymptomatic, the high blood
pressure usually having been noted during an incidental clinical
examination. A proportion of patients will present with a major
complication of hypertension such as stroke or myocardial infarction,

but

only a small number will present with symptoms directly

attributable to hypertension such as breathlessness or headache. The
key issues that need to be addressed in the history include:

The

Duration, age of onset, and previous levels of high blood pressure
Previous antihypertensive therapy, its impact on blood pressure
and adverse effects

Symptoms suggestive of secondary causes of hypertension
Lifestyle factors, such as tobacco use (smoking & smokeless),
dietary intake of fat, salt, alcohol drinking habit, physical activity
and weight gain since early adult life

Symptoms of concomitant diseases that will affect prognosis or
treatment, e.g. diabetes mellitus, renal disease and gout

Family history of hypertension, CHD, stroke, diabetes, renal disease
or dyslipidaemia

History of symptoms of neurologic dysfunction, heart failure,
coronary heart disease, or peripheral arterial target-organ damage;
Use of medications that influence blood pressure such as oral
contraceptives, licorice, carbenoxolone, nasal drops, cocaine,
amphetamines, steroids, non-steroidal anti-inflammatory drugs,
erythropoietin, and cyclosporine and herbal treatment

Presence of other cardiovascular risk factors

physical examination should include the following:

general examination including measurement of height, weight and
waist circumference

two or more BP measurements separated by two minutes with the
patient either supine or seated; and after standing for at least one
minute

measurement of BP on both arms

13
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In addition to blood pressure measurement, the physical examination
should search for signs of secondary hypertension and for evidence of
organ damage.

* Assessment for presence of signs suggestive of target organ
damage (Table 3)

* Assessment for presence of signs suggestive of secondary
hypertension (Table 5).

Table 3: Major risk factars for cardiovascular diseases

e Levels of SBP and DBP
* Tobacco use
»  Dyslipidemia
o Total choelesterol 5.1 mmol/L
o LDL>3 mmol/l, OR
o HDL <1 (men) and <1.2 mmol/l (women)
* Diabetes mellitus
e Age (>55 years for men, >65 years for women)
o  Family history of premature cardlovascular
o (men <55 years or women <65 years)
e Central obesity
o (walst circumference >90 cm for men,>80 cm for women)

Table 4: Manifestations of target organ damage (TOD)/ target organ complication

(TOC) and their suggestive signs

Organ system Manifestations & their suggestive signs

Cardlac Left ventricular hypertrophy, coronary heart disease, heart fallure
s forcible and displaced apex beat
* accentuation of the aortic component of the second
heart sound
abnormal cardiac rhythms
54 (decreased ventricular compliance)
ventricular gallop
* pulmonary rales
Cerebrovascular Transient ischaemic attack, stroke
o carotld brults; motor or sensory defects

Peripheral vasculature ®  Absence of one or more major pulses in extremities {except
dorsalis pedis) with or without intermittent claudication
Renal s GFR <60 ml/min/1.73 m"

s proteinuria (1+ or greater)

» microalbuminuria (2 out of 3 pasitive tests over a period of 4-
6 months)

e Dependent (leg) edema

Retinopathy Fundoscopic abnormalities
- Haemorrhages or exudates, with or without papilloedema

14
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Table 5: Secondary causes of hypertension and their suggestive signs

¢ Sleep apnoea
o Obeslty, short neck, daytime somnolence, snoring, frequent night ime awakenings,
witnessed apnoea
®  Drug-induced or drug-related {Steroids, NSAIDS, oral contraceptive, MAQ-I, adrenergic
drugs)
e Chroanlc kidney disease
o palpation of enlarged kidneys {polycystic kidney);
®  Primary aldosteronism
®  Renovascular disease
o abdominal or loin bruits (renal artery stenosis);
®  Chronic steroid therapy and Cushing syndrome
o truncal obesity, acne, plethora, fat pads, brulsing, moon face with purple
striae
s Phaeochromocytoma
o inappropriate tachycardla
e Acromegaly
®  Thyrold or parathyrold disease
o enlarged thyrold gland
®  Coarctation of the aorta
o precordial murmurs, rib bruits
o radio-femoral delay, decreased blood pressure in the lower extremities,
® Takayasu Arteritls
« Tuberous sclerosis or skin stigmata of neurofibromatosis

All hypertensive patients should undergo a limited number of investigations,
these include:-

e Urinalysis for blood, protein and glucose

e  Blood glucose (fasting preferred)

e 12-lead ECG

s Random total cholesterol

e Electrolytes and creatinine

e Chest X-ray: to detect cardiomegaly, heart failure, coarctation of the
aorta

e  Echocardiogram: to detect or quantify left ventricular  hypertrophy

Renal ultrasound: to detect possible renal disease

Renal angiography: to detect or confirm presence of renal artery stenosis

Urinary catecholamines: to detect possible phaeochromocytoma.

Urinary cortisol and dexamethasone suppression test: to detect possible

Cushing's syndrome.

. Plasma renin activity and aldosterone: to detect possible primary
aldosteronism.

e Ambulatory BP recording: to assess borderline or 'white coat' hypertension

The nature and scale of further investigations will be determined by the index of
suspicion of a secondary cause for hypertension.
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8. Management of hypertension

It is now widely accepted that decisions to start treatment for
hypertension should not only base on the clinic blood pressure. The
overall cardiovascular risk should be taken into consideration and
patients need to be stratified according to the overall risk of
development of CVD. Despite the availability of many CVD risk charts,
all have shortcomings, particularly for administering in developing
countries such as Bangladesh. The use of the risk assessment chart for
taking decision to start treatment requires interpretation by the
qualified physicians and resources to identify associated clinical
conditions (ACC) or target organ damage. However in a low resources
setting like Bangladesh primary care physicians and trained health
assistants are expected to do the detection and referral at primary
health care level. In this situation diagnosis of hypertension and
decision to refer should be based on the clinic blood pressure only.

Affordability is an important issue for maintaining compliance with
treatment as many patients in Bangladesh would need to pay out of
their own pocket for this chronic condition. Therefore guideline
committee strongly reiterates the importance of lifestyle modification
at all stages of hypertension. Currently, the price of antihypertensive
and other drugs fluctuates considerably. Where possible, generic
equivalents and combinations are encouraged and the cheapest generic
in a class should be considered, provided that it is a true equivalent. The
drug should not be changed frequently from one generic to another in
the same class, solely because of lower price. Best practice
recommendations should be followed but compromises, based on
limited resources, should be made deliberately and transparently.

remains the cornerstone of managing hypertension regardless of BP
level. It may be the only treatment necessary in Stage 1 hypertension. In
addition to decreasing BP, it enhances antihypertensive drug efficiency
and decreases total cardiovascular risk.

Following lifestyle intervention should be taken in hypertensive
patients.
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Achieving and maintaining ideal weight

All hypertensive patients should be encouraged to achieve ideal
body weight i.e. BMI of 18.5 - 24.9, however for Asians the normal
range has been proposed to be 18.5 to 23.5 kg/m2.Weight
reduction is most beneficial in patients who are more than 10%
overweight. Overweight and obese patients need to be advised to
take drastic action for reducing weight and may be referred to
dietician for further management. A practical target for
overweight patients is a minimum reduction of 5% in body weight.

Limiting total salt intake to <5 gm /day

Reduction of Sodium or salt intake results in reduction of blood
pressure. WHO recommends to limit daily salt intake less than 5 g
per day or whichs about one t.s.f per day. In Bangladesh, most of
the salt in diet are added during cooking or taken during meal as
extra salt although salt from processed food intake might also be
important as availability of processed food, juice and beverages
are increasing. Clinicians should inquire about salt intake by
interview; aim for achieving a target range of 90-130 mmol per
day (3-7 grams per day) and provide advice on reducing usage in
cooking and seasoning and choosing low-salt foods {e.g. choosing
fresh fruits and vegetables and avoiding pre-prepared foods). The
removal of the salt cellar from the table and a gradual reduction in
added salt in food preparation should be recommended. Patients
must be informed that food may taste bland initially and that taste
adaptation to reduced sodium intake occurs with time; the use of
lemon juice, herbs and spices as alternative seasoning should be
encouraged.

Diet: Follow the nutrition guidelines published by the WHO, which
emphasizes a diet low in total fat with high intake of fruit and
vegetables (5 servings per day, 1 serving = apprx. 80 gm), regular
low-fat dairy products, high intake of high-fibre whole grain foods,
fish rather than red meat, products low in saturated fat, low salt,
and sugar-containing foods. Discourage excessive consumption of
tea, coffee and other caffeinated drink.

Physical Activity: Regular moderate intensity physical activity for
at least 30 minutes on most — preferably all-days of the week.
Exercise bouts can be continuous or accumulated in shorter periods
throughout the day. The benefit of exercise is dose-responsive.
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Aerobic type exercise is more effective than exercise which
involves resistance training, (e.g. weightlifting). Patients with
uncontrolled hypertension should only embark on exercise
training after evaluation and initiation of therapy. Suggested
activities are brisk walking, swimming, gardening, taking stair
cases instead of lift etc.

¢ Avoiding Tobacco Use: This is important in the overall
management of the patients with hypertension in reducing
cardiovascular risk. Smoking can also acutely increase BP.
Counseling for quitting should be done to all tobacco users.
Nicotine replacement therapy may be used for a patient with
hypertension, while under medical supervision.

e  Avoiding drinking or limiting alcohol intake. Alcohol has an acute
effect in elevating BP. It is advisable to avoid drinking or limit to 2
standard drinks per day for men and 1 standard drink per day for
women. A standard drink (approximately 10 g of ethanol) is
equivalent to 25 ml of liqueur/spirits, 125 ml of wine, 340 ml of
beer, or 60 ml of sherry. Hypertensives who are heavy drinkers are
more likely to have hypertension resistant to drug treatment. The
only way to reduce these patients’ BP effectively is by reducing or
stopping their alcohol intake.

. Others: These include stress management, micronutrient
alterations and dietary supplementation with fish oil, potassium,
calcium, magnesium and fibre. However, they have limited or
unproven efficacy. QOverall relaxation interventions were
associated with statistically significant reductions in systolic (3.7
mmHg, 95%Cl: 1.3 to 6.0) and diastolic {3.5 mmHg, 95%Cl: 1.9 to
5.1) blood pressure’ and clinicians should encourage stress
relaxation by yoga, meditation, stretching and breathing exercise
as appropriate.

The ideal drug for treatment of hypertension must be efficacious, free
from side-effects, able to prevent all the complications of hypertension,
easy to use and affordable. It may not matter which class of drug is
used, it is the reduction of BP to the goal or target level which provides
the main benefits in the general hypertensive population. The following
must be considered prior to the selection of an antihypertensive agent:
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the cost of the drug class, patient-related factors such as the presence
of major risk factors, conditions favouring use, contraindications and
TOD .

For patients with Stage 1 hypertension, an observational period of three
to six months is recommended unless target organ involvement is
already evident. During this period, appropriate advice should be given
on lifestyle modification. Follow-up at this juncture should be about two
monthly so that there will be between one to three visits over the
period. Efficacy of the above intervention should be assessed. Figure 1
outlines the management algorithm of a patient with hypertension.

In patients with stage 1 hypertension, treatment should be started with
a single drug at low dose. Monotherapy can lower BP t0<140/90 mmHg
in approximately 40— 60% of patients with mild to moderate
hypertension. If after a sufficient period of treatment (upto six weeks)
with monotherapy BP is still not controlled, three options are available

° the dose of the initial drug can be increased
° the drug can be substituted with another class of drug
° a second drug can be added

Increasing the dose of the initial antihypertensive agent or adding a
second agent is preferred if the patient shows response to the initial
drug but target BP is not achieved. The former, however, may give rise
to dose-related adverse effects. Properly selected antihypertensive
combinations may also mitigate the adverse effects of each other. To
improve compliance, a fixed-dose combination drug may be
considered. If the patient does not show response or does not tolerate
the initial drug, drug substitution is recommended.

In patients presenting with stage 2 hypertension or beyond,
combination therapy is recommended. Data show that the reductions
in BP produced by monotherapy are too small to achieve recommended
BP targets. The use of combination therapy is recommended, especially
if the BP >20/10 mmHg above goal and there are co-morbidities to
consider such as diabetes, ISH, CKD or overt CVD. Effective drug
combinations include, diuretics with long-acting CCBs, ACE-Is or ARBs,
and diuretics with beta-blockers and beta- and alpha-blockers. (Table 8)

19




Guidelines for Management of Hypertension in Bangladesh

Recommended duration of follow up is as shown in Table 9. Once target
BP is achieved, follow-up at three to six-month interval is appropriate.?

Table 9. Recommendations for follow-up based on initial blood pressure

measurements for adults { Modified from INC-7 report / WHO-ISH 2003)

Initial BP (mmHg) Follow-up recommended to confirm diagnosis and/or review
Systollc and Diastollc response to treatment

<130 and <85 Recheck in one year

130-139 and 85-89 Recheck within 3-6 months

140-159 and/or 90-99 Confirm within two months

160-179 and/or 100-109 Evaluate within one month and treat if confirmed

2180 and/or 2110 Evaluate and Inltiate treatrnent immedlately

An effort to decrease the dosage and number of antihypertensive drugs
should be considered after hypertension has been controlled effectively
for at least 1 year.10 The reduction should be made in a deliberate, slow
and progressive manner. Step down therapy is more often successful in
patients who also are making lifestyle modifications. Patients whose
drugs have been discontinued should have scheduled follow-up visits
because BP usually rises again to hypertensive levels, sometimes months
or years after discontinuance, especially in the absence of sustained
improvements in lifestyle.

Most patients can be effectively managed by their own family
practitioners; patients with the following conditions should be referred
to the appropriate specialist for further assessment. Indications for
referral to the appropriate specialist include:

¢ accelerated or malignant hypertension
* suspected secondary hypertension

¢ resistant hypertension

* recent onset of target organ damage

*  pregnancy

¢ children <18 years old
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Efforts must be made to reach target BP level. However guidelines differ
on the target BP level. According to JNC 8 recommendation the target
BP levels are based on the age and the presence of Diabetes and
Chronic kidney diseases (Table 6). These targets should be reached
within 3 months. However, other guidelines suggested lower target
level for Diabetes and Chronic kidney diseases patients. In general once
the BP is controlled, most patients will require life-long treatment.

Table 6: Goals for BP lowering treatment

Target BP level
Age <60 years <140/90 mmHg*
Age 260 years <150/90 mmHg*
All ages with
Diabetes mellitus and / or <140/90 mmHg*
Chronic kidney disease <130/ 80 mmHg**

* According to JNC 8 recommendations 4
**According to KDIGO 2012

In otherwise uncomplicated essential hypertension, there are four
important antihypertensive agents:

e Diuretics (thiazide and thiazide-like)

*  Angiotensin-converting enzyme inhibitors (ACE-Is)

s Angiotensin receptor blocker (ARBs,

e Calcium channel blockers {CCBs)

Studies have led to reconsideration of the drugs of choice for the
management of uncomplicated hypertension. The most cost-effective
antihypertensive drugs are a thiazide-like diuretic or a CCB. Although
Beta-blockers are no longer recommended as first line monotherapy in
recent guidelines & % however, given the low cost and availability of
Beta-blockers, it may be considered in resource constrain settings. The
combination of a thiazide diuretic with a B-blocker is discouraged,
especially where there is abdominal obesity combined with
hypertension; both classes of drugs have adverse metabolic
consequences and increase the risk of new diabetes. Table 7 lists the
clinical considerations and possible contraindications of the major
antihypertensive drug groups.
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The choice of diuretic should be a low-dose hydrochlorothiazide (12.5 -
25 mg) or a thiazide-like diuretic-like indapamide (1.25 - 2.5 mg daily).
Chlorthalidone (15 - 30 mg daily) is more potent compared with
hydrochlorothiazide; it produces a sustained 24-hour BP-lowering
response, and may replace hydrochlorothiazide as a hypotensive agent.®

The use of ARBs and ACE-Is results in up to 95% and 75% blockade,
respectively, of the renin-angiotensin system. No difference in this
outcome was found in patients with diabetes and microalbuminuria or in
patients post myocardial infarction, with heart failure and/or impaired
left ventricle (LV) dysfunction. Hence, there appears to be little
difference between ACE-Is and ARBs; choice of therapy should be
determined by cost and tolerability.*

Table 7: Indications and contraindications for the major classes of antihypertensive drugs*

Contraindications
Class Conditions favouring use Compelling Possible
Dluretics HF Gout Pregnancy
(thiazidefthiazide-like] Elderly hypertensives B-blockers{especially
ISH )
Dluretics Renal Insufficlency Pregnancy
(loop) HF
Diuretics HF Renal fallure
{antd ) Post. Infarction Hyperkalaemis
hypertension
B Elderly patients Tachyarrhythmias
long-acting only ISH HF
(dihydropyridine) Angina pectoris
Peripheral vascular disease
Carotid stherosclerosls
Pregnancy only}
Non-dihydropyridine CCB Angina pectoris AV black {grade 2 or 3)  Constipation (verapamil)
{werapamil, diliazem) Carotid atherosclerosls HF
Supraventricular tachycardia
ACE-Is HF Pregnancy
LV dysfunction Hyperkalaemia
Post-myocardlal Infarction Bilateral renal artery
Non-diabetic nephropathy stenosis
Type 1 diabetic nephropathy
Prevention of disbetic oedama
microalbuminuria
Prateinuria
ARBs Type 2 diabetic nephropathy Pregnancy
Type 2 dlabetic ia Hy
Non-diabetic nephropathy Bilateral renal artery
LVH stanosis
ACE-| cough or intolerance
Patients at high CV risk
p-blockers Angina pectoris Asthma Peripheral vascular
Post-myocardlal Infarction Chronic obstructive disease
HF (selected) pulmonary disease Bradycardia
Tachyarrhythmias AV block (grade 2 or 3)  Glucose Intolerance
gnancy Y
Athletes and physically
active Patients
Non-dihydropyridine
CCBs {verapamll,
diltiazem)
* Adapted from the INC7 guidalines®and South African Hypertension Guideline?
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Fig. 1 Algorithm for Management of Hypertension
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Table 8. Effective antihypertensive combinations

Effective combinations Comments

ACEls + diuretics Appropriate for concurrent heart failure, diabetes
mellitus and stroke

ARBs + diuretics Appropriate for concurrent heart failure and
diabetes mellitus

CCBs + ACEIS/ARBs Appropriate for concurrent dyslipldaemias and
diabetes mellitus

CCB + Beta-blockers Relatively cheap, appropriate for concurrent CHD

Beta-blockers + dluretics Benefits proven in the elderly, cost-effective.

However, may increase risk of new onset diabetes

Severe hypertension is defined as BP >180/110 mmHg. These patients
may present in the following manner:
. incidental finding in an asymptomatic patient
. non-specific symptoms like headache, dizziness, lethargy
. symptoms and signs of acute target organ damage. These
include acute heart failure, acute coronary syndromes, acute
renal failure, dissecting aneurysm, hypertensive
encephalopathy and stroke

Management of these patients depends on the clinical presentation and
laboratory investigations. The evaluation of these patients should
include a thorough history and physical examination, particularly
looking for signs of acute target organ damage and causes of secondary
hypertension.

Individuals with severe elevation of BP can be divided into three broad
categories that can overlap.

a. Severe hypertension: BP>180/110 mmHg without symptoms or
acute signs of organ damage.

b. Hypertensive urgencies, with BP>180/110mmHg and symptoms of
modest organ damage.

¢. Hypertension emergencies often with BP>220/140 mmHg
associated with life threatening organ dysfunction.

Severe Hypertension: BP 180/110mmHg often asymptomatic may

complain of headache, anxiety, no target organ damage / clinical
cardiovascular disease.
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Management: The most important aspect of management of severe
hypertension (BP>180/110 mmHg) is the recognition that immediate
normalization of the BP is not necessary. Abrupt withdraw of prior
therapy or acute pain or emotional distress can cause transient BP
elevations. It is usually appropriate to prescribe a two-drug therapy. Itis
also important to counsel the patient on the importance of long term
BP control and to schedule follow-up within one week or less.

Hypertensive urgency: BP>180 /110 mmHg and severe headache,
shortness of breath, oedema, target organ damage/clinical
cardiovascular disease may be present. These include patients with
grade Il or IV retinal changes (also known as accelerated and malignant
hypertension respectively), but no overt organ failure.

Management: These patients may need admission. BP measurement
should be repeated after 30 minutes of bed rest. Lower BP with oral or
parenteral agents as underlying conditions warrant. Initial treatment
should aim for about 25% reduction in BP over 24 hours but not lower
than 160/90 mmHg. Adjust current therapy, observe for 3-4 hours,
arrange follow-up evaluation. Oral drugs proven to be effective are
outlined in Table 10. Combination therapy is often necessary.

Table 10: Oral treatment for hypertensive urgencies

Drug Dose Onsetof | Duration of Frequency
Action Action {prn)
{hrs) {hr)
Captopril 25mg 0.5 6 1-2hrs
Labetalol 200 —-400 mg 2.0 6 4 hrs

Hypertensive Emergency: Hypertensive Emergencies are characterized by
severe elevations or BP(>220/140mmHg) complicated by evidence of
impending or progressive target organ dysfunction such as-

i.  Hypertensive encephalopathy

ii. Severe shortness of breath

iii. Prolonged chest pain / unstable angina

iv. Acute MI

v. Acute Left Ventricular failure with pulmonary odema.
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Patient with hypertensive emergency should be admitted to an ICU for
continuous monitoring of blood pressure and parenteral administration of
an appropriate agent. The initial goal of therapy in hypertensive
emergencies is to reduce mean arterial BPbyno more than  25%
(within minutes to 1 hour), then, if stable, to 160/100 to 110 mmHg within
the next 2 to 6 hours. Excessive falls in pressure that may precipitate renal,
cerebral, or coronary ischemia should be avoided. For this reason,
short-acting Nifedipine is no longer considered acceptable in the initial
treatment of hypertensive emergencies or urgencies. If this level of BP is
well tolerated and the patient is clinically stable, further gradual
reductions toward a normal BP can be implemented in the next 24 to 48
hours. There are exceptions to the above recommendation- patients with
an ischemic stroke in which there is no clear evidence from clinical trials to
support the use of immediate antihypertensive treatment, patients with
aortic dissection who should have their SBP lowered to <100 mmHg if
tolerated, and patients in whom BP is lowered to enable the use of
thrombolytic agents.

Table 11 : Parenteral Drugs for Treatment of Hypertension Emergencies

Drug Dose Onset of | Duration Adverse Effects Special Indications
Action of
Action
Vasodilators
Sadium 0.25-10 Immediate | 1-2 min | Nausea, vomiting, Most hypertensive
nitroprusside | pg/kg/min muscle twitching, emergencies;
aslv sweating, thlocynate caution with high
Infuslon and cyanide Intracranlal
Intoxication pressure or
azotemia
Nitroglycerin 5-100 2-5min 510 Headache, vomiting, Coronary ischemia
ug/kg/min min methemoglohinemla,
as v tolerance with
Iinfusion prolonged use
Enalaprilat 1.25-5mg | 15-30min | 6-12h | Precipitous fall in Acute left
every6h IV pressure in high-renin | ventricular failure;
states; varlable avold In acute
response myocardlal
infarction
Hydralazine 10-20mg IV | 10-20min | 1-4 h IV | Tachycardia, flushing, Eclampsia
hydrochloride v headache, vomiting,
aggravation of angina
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Secondary hypertension is a type of hypertension which by definition is
caused by an identifiable underlying secondary cause. It is much less
common than the other type, called essential hypertension, affecting
only 5% of hypertensive patients. It has many different causes including
endocrine diseases, kidney diseases, and tumors. It also can be a side
effect of many medications. Secondary causes of hypertension and their
suggestive signs are given in Table 5. Additional investigations of
patients for secondary causes of hypertension are particularly
appropriate in the following groups:

Young patients under 40 years of age
Patients with malignant hypertension
Patients resistant to antihypertensive therapy

Patients with unusual symptoms (such as sweating attacks or
weakness)

Patients with abnormal renal function, proteinuria or
haematuria

patients with hypokalaemia off diuretic therapy

BP begins to increase for uncertain reason after being well
controlled

Onset of hypertension is sudden.

Treatment of secondary hypertension depends on the cause of high
blood pressure. Treatments associated with some specific conditions
are given in Table 12.

Table 12: Secondary hypertension and their treatment

Chronic kidney diseases ACE-l or/ and ARBs

Cushing Syndrome Withdrawal of steroid treatment { If iatrogenic)
Tumor resection

Hyperaldesteronlsm Splronolactone and tumor resection

Pheochromocytoma Tumor resection is specific treatment. To control

hypertension alpha blocker should be started
Initially before starting Beta Blockers.

Renal Artery Stenaosis Angioplasty with stenting of stenotic segment; if it
or Coarctation of aorta fails or not suitable, surgical carrection may be
done.
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Resistant hypertension is defined as high blood pressure that remains
uncontrolled despite treatment with at least three antihypertensive
agents {one of which is usually a diuretic) at highest tolerated doses.
National Institute for Health and Clinical Excellence (NICE) guideline
suggests that the three agents would usually be an angiotensin
converting enzyme (ACE) inhibitor or an angiotensin receptor blocker
plus a calcium channel blocker plus a thiazide-type diuretic.® A diagnosis
of true resistant hypertension should be made only after a thorough
assessment to exclude apparent or pseudo-resistant hypertension.’s,’
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Improper blood pressure measurement

Heavily calcified or arteriosclerotic arteries that are difficult to
compress {in elderly persons)

White-coat effect

Side effects of medication

Poor doctor patient relation
Inadequate patient education
Memory or psychiatric problems
Antihypertensive medication issues

o Inadequate doses

0 Inappropriate combinations

0 Poor patient adherence

o Complicated dosing schedules

Physician inertia (failure to change or increase dose regimens
when not at goal)

Old age, especially >75 years

High baseline blood pressure and chronicity of uncontrolled
hypertension

Target organ damage

Diabetes

Obesity

Atherosclerotic vascular disease
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Aortic stiffening
Women
Excessive dietary salt

Lifestyle factors

¢ Inadequate physical activity

* Excess alcohol intake

e Excess dietary salt

* Cocaine and amphetamines misuse (e.g. yaba )

Drug related causes
¢ Non-steroidal anti-inflammatory drugs
e (Contraceptive hormones
¢ Adrenal steroid hormones
¢ Sympathomimetic agents (nasal decongestants, diet pills)
¢ Erythropoeitin, cyclosporin, and tacrolimus
¢ Liquorice (suppresses the metabolism of cortisol)
¢ Herbal supplements (ephedra, bitter orange, etc)
Volume overload
¢ Progressive renal insufficiency
* High salt intake
¢ Inadequate diuretic therapy
* Secondary causes of resistant hypertension
e Primary hyperaldosteronism
e  Renal artery stenosis
®  Renal parenchymal disease
e Qbstructive sleep apnoea

*  Phaeochromocytoma - Episodic palpitations,
headaches, sweating

e Thyroid diseases

e  Cushing’s syndrome

e  Coarctation of the aorta
¢ Intracranial tumours
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All non-pharmacological interventions mentioned in the chapter on
management of hypertension should be implemented vigorously.

Use of low dose Spironolactone (25 mg once daily, increasing to 50 mg
once daily) as the preferred fourth agent if the blood potassium
concentration is <€4.5 mmol/L. If Spironolactone causes painful
gynaecomastia then Amiloride or Eplerenone can be considered as a
substitute. Centrally acting a agonists (Methyldopa and Clonidine) or
direct vasodilators (Hydralazine and Minoxidil) are further options. With
direct vasodilators, concomitant high-dose beta-blockers (Metoprolol
or Atenolol) and loop diuretics (Furosemide) will be needed to
counteract reflex tachycardia and edema. Combined alpha- and
beta-blockers {Labetalol and Carvedilol) may improve blood-pressure
control. Whatever the final combination of treatments, a patient with
resistant hypertension is likely to be receiving at least four

antihypertensive drugs daily.

Interest is growing in device therapy for resistant hypertension, with the
objective of improving blood pressure control without resorting to
further medication. Two techniques have recently been evaluated:
percutaneous transluminal radiofrequency sympathetic denervation of
the renal arteries and carotid baroreflex activation. Trials have shown
substantial blood pressure reductions in response to renal denervation,
in the order of 30/15 mm Hg, maintained beyond two years on
extended follow-up of the original study cohorts .7
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9. The therapeutic approach in special
situation

9.1 Hypertension in elderly

The definition of hypertension in the elderly is the same as the general
adult population. The prevalence of hypertension increases with age.
Hypertension in the elderly (i.e., above age 65) is an increasingly
important public health concern as our population ages. According to
the Bangladesh Non-communicable Disease (NCD) Risk Factor Survey
2010, prevalence of hypertension in adults aged 2 65 years, is41.1 % in
general, 38.6% in men and 47.1 % in women.> Other reports also stated
that among the elderly, the prevalence of hypertension ranges from 40
to 65%.% 1819

s Blood pressure may be falsely high due to excessive arterial
stiffness (pseudohypertension).

¢ Isolated systolic hypertension is more common.
e White-coat hypertension is also more common in the elderly.

s  Postural hypotension and hypertension are more commonly
seen,

¢ Co-morbidities are common.
e Adverse effects of drugs are more probable.

Recommendations for BP measurements in the elderly patients are
similar to those for the general population. Postural hypotension, i.e. a
drop in systolic BP of >20 mmHg upon standing, is a common problem
in the elderly. Blood pressure should therefore be measured in both the
seated/supine and standing positions. If there is a significant postural
drop, the standing BP is used to guide treatment decisions.

Ambulatory BP monitoring is indicated when hypertension diagnosis or
response to therapy is unclear from office visits, when syncope or
hypotensive disorders are suspected, and for evaluation of vertigo and
dizziness.> Home BP measurements may be important to avoid
potential hazards of excessive BP reduction in older people.
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The elderly patient with known or suspected hypertension is to be
evaluated for reversible and/or treatable causes, target organ damage,
other cardiovascular risk factors, co-morbid conditions and barriers to
treatment adherence. History and physical examination should focus on
the duration, severity, causes, or exacerbations of high BP, current and
previous treatments including adverse effects, assessment of target
organ damage, and other CVD risk factors and co-morbidities. The
recommended laboratory investigations include:

e fasting blood sugar;

e serum creatinine;

e fasting lipid profile;

e serum potassium;

® routine urinalysis

e Chest Xray

e electrocardiogram (ECG), and

e echocardiography, in selected elderly persons.

In general, elderly hypertensive patients are to be treated with non
pharmacological interventions; and when needed, drug therapy should
be added.

The general recommended BP goal in uncomplicated hypertension is
<140/90 mm Hg. However the recent JNC 8 recommended that in
uncomplicated hypertension in elderly aged 60 years more the target BP
is <150/90 mm Hg (JNC8)."

For those >80 years of age, systolic BP 140 to 145 mmHg, if tolerated, can
be acceptable. Patients with diabetes mellitus, chronic kidney disease,
coronary artery disease or heart failure should have a BP <130/80 mm
Hg.7’ 19
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Lifestyle modification may be the only treatment necessary for milder
forms of hypertension in the elderly. Reduction of excess body weight,
increased physical activity, no-added salt, increased potassium intake
and avoidance of mental stress are recommended. Associated risk
factors of ischaemic heart disease i.e. smoking must be given up.

The initial antihypertensive drug is to be started at the lowest dose and
gradually increased, depending on BP response, to the maximum
tolerated dose. If the BP response is inadequate after reaching the
optimum dose, a second drug from another class is to be added. If there
are adverse effects or no therapeutic response, a drug from another
class is to be substituted. If a diuretic is not the initial drug, it is usually
indicated as the second drug. If the antihypertensive response is
inadequate after reaching full doses of 2 classes of drugs, a third drug
from another class is to be added.

When BP is >20/10 mm Hg above goal, therapy is to be initiated with 2
antihypertensive drugs.*%°

For uncomplicated hypertension, thiazide or thiazide-like diuretics,
calcium channel blockers (CCBs), angiotensin converting enzyme
inhibitors (ACEls), or angiotensin receptor blockers (ARBs) are
preferred®**® For complicated hypertension i.e. hypertension
accompanied by co-morbidities, choice of antihypertensive drug
depends on the specific co-morbidity.

Treatment needs to be individualized. Compliance of the patient should
always be thought of, and the patient is to be counseled for motivation.
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Fig. 2 Antihypertensive drug treatment in Elderly

* Elderly person requiring antihypertensive drug treatment

Calcium-channel blocker (CCB).

1 |

Step 2 (if BP is not controlled at Step 1)
: ACEI or ARB plus CCB.

| If CCB is unsuitable, thiazide or thiazide-like diuretic.

 Step 3 (if BP is not controlled at Step 2)
: ACEI or ARB plus CCB plus thiazide or thiazide-like diuretic.

Step 4: Resistant hypertension
+ ACEI or ARB plus CCB plus thiazide or thiazide-like diuretic.
: Consider spironolactone or alpha-blocker or beta-blocker.

i Needs expert advice.

1

. Monitor drug treatment

34

Initiate treatment with a single drug followed by a second
drug if needed.

Achieve systolic BP <140 to 145 mm Hg, if tolerated.

Use low-dose thiazide or thiazide-like diuretics, CCBs, and
ACEls or ARBs.

Let concomitant conditions dictate selection of the most
appropriate drugs.

Monitor the patient frequently with the medical history
updated at each visit. Always check standing BP for excessive
orthostatic decline.

Avoid systolic BP <130 and diastolic BP <65 mmHg.
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Hypertension in pregnancy can be classified in to three groups.

1.

Pregnancy induces hypertension or  gestational
hypertension: New hypertension (2140/90 mm Hg)
developed after 20 weeks of pregnancy which may be
normalized within 6 weeks of delivery.
a) Pre-eclampsia:
Hypertension with proteinuria after 20 weeks of
pregnancy.
1. Mild pre-eclampsia; DBP<110 mm Hg without significant
proteinuria.
2. Severe pre-eclampsia; DBP 2 110 mm of Hg with
proteinuria {++)or
DBP 2 90 mm of Hg with severe headache, blurring of
vision, epigastric pain, or vomiting and proteinuria ++
or more
b) Eclampsia: Pre-eclampsia complicated with convulsion
and/or coma.
Chronic Hypertension: elevated blood pressure (2 140/90
mm Hg) diagnosed before pregnancy or developed during
pregnancy before 20 weeks and after delivery it persists,
known as chronic hypertension.
Pre-eclampsia/eclampsia  superimposed on  chronic
hypertension. This can be diagnosed by the appearance of
any of the following in a woman with chronic hypertension:

i)  De novo proteinuria after gestational week 20

ii) A sudden increase in the severity of hypertension

iii) Appearance of features of preeclampsia-eclampsia,
and

iv) A sudden increase in proteinuria in women who have
preexisting proteinuria early in gestation

Urinalysis:

a. If>1+ proteinuria on dipstick arrange for 24 hour
collection to quantify proteinuria

Routine blood test:
Hb%, CBC, Blood Glucose, Serum Creatinine, Serum
Electrolytes, ALT & S. bilirubin
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3. USG of lower abdomen for assessment of -
a. Duration of gestation
b. For assessment of fetal well being
¢.  Amniotic fluid volume
d. Placental localization and maturity.

A) General Management
. Close supervision , restriction of activities, Diet: high
protein diet

B) Specific Management:
Gestational hypertension:
Start drug treatment if gestational hypertension with blood
pressure levels >140/90mmHg, Hospitalization if blood
pressure levels SBP 2170 or DBP 2110mmHg.

Anti-hypertensive drugs:-
. Tab. Methyl dopa 250-500 mg tid or qid
. Tab. Labetalol 100 mg tid or gid
. Tab. Nifedipine 10-20 mg bid

Severe Pre-eclampsia
. Anti-hypertensive drugs {IV)
. Anti-convulsant {(MgS04 therapy for prevention of
convulsion
Anti-hypertensive drugs:
. Hydralazine regime
o] IV bolus regime
. Injection hydralazine 1 amp (20mg) + 10
ml distilled water
. ml (5mg) slow IV over 3 to 4 min
. Repeat 1 ml (2mg) every 15 min until
DBP is 90 mm Hg
o IV infusion regime
. Infection hydralazine 1 amp (20mg)
dissolved in NS (200ml) in IV infusion at
8-10 drops/min
. BP checked at every 15 mins interval
until DBP is 90 mm Hg
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. Labetalol regime
o] Injection labetalol 1 amp (50mg/10ml)

- 4 ml (20mg) slow IV then 8-10ml (40-80
mg) every 15 min until DBP is 90 mmHg.

Maximum dose 300 mg (60ml)
Pre-eclampsia with pulmonary edema:
. Diuretics: used only in cardiac failure and pulmonary
edema.
. Nitroglycerin: short term therapy may be given only

when other drugs have failed.

Prevention of Pre-eclampsia {in those with past history)
- Low dose aspirin
- Calcium supplement

Although women with hypertensive disorders of pregnancy should be
managed by an obstetrician, the primary care physician plays an
important role in preventing, detecting, monitoring and managing
preeclampsia and its complications to a certain extent, both during the
pre conceptional and antenatal periods:

1. Preconception counseling and adjustment of treatment in women with
chronic hypertension.

Women with chronic hypertension may require a change in the type of
antihypertensive agent used pre-pregnancy. The drugs of choice in
pregnancy are still methyldopa and labetalol. Atenolol has been shown
to lead to fetal growth restriction. The use of ARBs & ACEls is
contraindicated in pregnancy. In pregnancy, BP tends to drop in early
pregnancy and is at its lowest mid-pregnancy. Subsequently it rises
gradually to pre-pregnancy levels at term. There is inadequate evidence
for or against continuing antihypertensive treatment in women with
chronic hypertension when their BP drops naturally in pregnancy
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2. Recognition of women at high risk of preeclampsia and referral in
early pregnancy for screening and prophylaxis.
This includes women with

a. existing chronic medical disorders such as obesity,
hypertension, diabetes mellitus, renal disease, connective
tissue disease and thrombophilia

b.  previous history of preeclampsia or eclampsia or
intrauterine growth restriction (IUGR) or unexplained
stillbirth

[ family history of preeclampsia or eclampsia

d.  extremes of reproductive age {below 20 or above 40 years
old)

They should be referred for specialist assessment and management
before 16 weeks of pregnancy.

3. Nutritional supplementation for prevention of preeclampsia and/or
its complications.

High calcium supplementation of 1.5 g/day significantly reduces the risk
of eclampsia, severe gestational hypertension, and severe preeclamptic
complication index in pregnant women with low dietary calcium intake
{less than 600 mg/day).

4. Prevention of eclampsia and other complications of preeclampsia

Patient education with regard to disease symptomatolog, and medical
staff awareness of symptoms and signs of severe disease are important.
Early diagnosis and referral to an obstetrician for further management
may prevent progression to eclampsia.
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9.3 Hypertension in children and adolescents

High blood pressure affects people of all ages including young children.
Prevalence of hypertension in children and adolescents is increasing
with the increasing prevalence of obesity in this group of individuals.
The definition of hypertension in children and adolescents is based on
age, gender and height. Hypertension is defined as average systolic or
diastolic BP >95th percentile for age, gender and height percentiles on
at least 3 separate occasions. The Fourth Report on the Diagnosis,
Evaluation, and Treatment of High Blood Pressure in Children and
Adolescents has provided normative tables of BP based on age and
gender adjusted for height percentiles from the National Centre for
Health Statistics (NCHS) growth chart12 This is to allow for a more
precise classification of BP and avoids mislabeling children who are
either too tall or too short. (Appendix 4)

Hypertension can be primary (i.e. essential) or secondary. In general,
the younger the child and the higher the BP, the greater the likelihood
that hypertension is secondary to an identifiable cause (Table 15). A
secondary cause of hypertension is most likely to be found before
puberty; after puberty, hypertension is likely to be essential

Table 15.Common Causes of Hypertension in Children by Age

dysplasia

Children
Infants 1-6 years 7-12 years Adolescents
Thrombosis of renal Essential hypertension | Renal artery stenosis Coarctation of aorta
artery or vein
Congenital renal Renal parenchymal Renovascular Endocrine causes
anomalies disease abnormalities
Bronchopulmonary Endocrine causes Wilms tumor Essential hypertension

Coarctation of aorta

Renal parenchymal

disease

Neuroblastoma

Renal parenchymal

disease

Coarctation of aorta
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In general the causes of hypertension in children are follows.

e Renal Cause:
o Congenital dysplastic kidneys, Multicystic kidney
disease, Polycystic kidney disease, Hydronephrosis,
Renal artery stenosis, Renal vein thrombosis,
Glomerulonephritis, Acute tubular necrosis,
Hemolytic-Uremic syndrome, obstructive uropathy,
Wilms tumor, Diabetic nephropathy and Pyelonephritis,

e Cardiovascular Cause:
o Coarctation of aorta, Takayasu's arteritis,

¢ Endocrine Cause:
0 Cushing's syndrome, Hyperthyroidism,
Hyperparathyroidism, Congenital adrenal hyperplasia
and Pheochromocytoma.

e Medications, drugs and toxins/poisons:
0 Corticosteroids, Tacrolimus, Cyclosporine,
Erythropoietin, Amphetamines, Oral contraceptives,
Anabolic steroids, Phencyclidine, Vitamin D intoxication,
Smoking, Lead, thallium and mercury toxicity.

e Central nervous system:
0 Brain tumors, intracranial hemorrhage, Raised ICP,
Autonomic  dysfunction, Neuroblastoma and
Encephalitis,

e Autoimmune Cause:
0 Systemic lupus erythematosis, Polyarteritis nodosa,
Rheumatoid arthritis, Connective tissue disorders.

e  Miscellaneous:
o  Obesity, Hypocalcaemia, Hypervolemia.

e Genetic Cause:
o Turner's syndrome, Syndrome, Friedreich's ataxia,
Tuberous sclerosis complex,
(o] Neurofibromatosis, Multiple endocrine neoplasia.
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To assist clinicians in the further evaluation and management of
hypertensive children and adolescents, hypertension in this group has
been arbitrarily divided into normal, pre hypertension, stage 1 and
stage 2 hypertension.

Table 14. Classification of hypertension in children and adolescents with measu

frequency and recommended therapy

SBP or DBP percentile | Frequency of BP Pharmacologic
L]
measurement therapy
Normal <90th No data avallable z
Pre hypertension 90th to <95th or If BP None unless compelling

Indications e.g. CKD,

>120/80 even If <30th Recheck 6 months DM, heart failure

percentile up to 95"

percentile

Stage 1 hypertension 95th to 99th percentile | Recheck in 1-2 week, Secondary or
symptomatic
hypertension,
refer within 1 month TOD or falled
nonpharmacologic
measures

Stage 2 hypertension >99th percentile plus5 | Immediately if Initiate therapy
symptomatic refer
within a week

plus 5 mmHg sooner If symptomatic,

mmHg

* nonpharmacologic measures recommended in all prehypertensives and
hypertensive children.

Measurement of BP in children follows the same principles as set out in
the section on BP measurement. Special attention needs to be paid in
the selection of an appropriate cuff size in relation to the child's right
upper arm.

A well-taken history provides clues about the cause of hypertension and
guides the selection and sequencing of ensuing investigations.
Presenting symptoms and signs are not specific in neonates and are
absent in older children unless the hypertension is severe,

Relevant information includes the following:

e  Prematurity, bronchopulmonary dysplasia, history of
umbilical artery catheterization,
¢ Failure to thrive
a1
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s History of head or abdominal trauma

e  Family history of heritable diseases (e.g. neurofibromatosis &
hypertension)

e Medications (eg, pressure substances, steroids, tricyclic
antidepressants

e Episodes of pyelonephritis (perhaps suggested by
unexplained fevers) that may, result in renal scarring

¢ Dietary history, including caffeine, more salt consumption

¢  Sleep history, especially snoring history

e Habits, such as smoking, wrong type of food such as irregular
eating of snacks and sugary beverage

¢ Risk factors for high blood pressure include obesity and family
history of high blood pressure.

Medical care includes yearly measurement of blood pressure (BP) in
every child older than 3 years, preferably by means of auscultation with
a mercury gravity manometer. Proper cuff size is essential for accurate
measurement of BP. The width of the rubber bladder inside the cloth
should cover at least 40% of the patient arm circumference at a point
mid way before the olecranon and acromion. The length of the bladder
in the cuff should 80-100% of the circumference of the arm. The child
should be sitting relaxed in a comfortable position. In case of suspected
coarctation of the aorta, blood pressure to be measured in the leg.

Signs and symptoms that should alert the physician to the possibility of
hypertension in neonates include the following:

e Failure to thrive, Seizure, Irritability or lethargy,

¢ Respiratory distress,

¢  Congestive heart failure.

Signs and symptoms that should alert the physician to the possibility of
hypertension in older children include all of the above, as well as the
following:

e  Headache

e Shortness of breath
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e  Chest pain

¢ Vomiting

¢ Fatigue

e Blurred vision
¢  Epistaxis

e Bell's palsy

Complete blood count, Basic metabolic panel including magnesium and
phosphate, Serum uric acid, Fasting lipid profile, Fasting blood glucose,
Urine analysis/culture, Urine electrolytes, creatinine, protein, Chest
X-ray, ECG and echocardiogram, Renal ultrasound with Doppler.
Further workup if needed depending upon the etiology.

Once a child is diagnosed with hypertension, he should be referred to a
paediatrician  for  further evaluation and management.
Non-pharmacologic management particularly weight reduction in those
who are obese is recommended in all children with hypertension as well
as those with BP in the 90th to 95thpercentile. The recommendations
for drug therapy in children are similar as for adults, with children
requiring more careful dose adjustment. The goal of pharmacologic
therapy is to reduce BP to lower than 95th percentile in uncomplicated
primary hypertension and <90th percentile for children with TOD, CKD
and diabetes mellitus.

Children who have high blood pressure are likely to continue to have
high blood pressure as adults unless they begin treatment. A common
complication associated with high blood pressure in children is sleep
apnea, a condition in which child may snore or have abnormal breathing
when he or she sleeps.

Children who have sleep-disordered breathing, such as sleep apnea,
often have problems with high blood pressure - particularly children
who are overweight. If, as often happens, child's high blood pressure
persists into adulthood, the child could be at risk of: Stroke, Heart
attack, Heart failure, Kidney disease
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Stroke is recognized as third most common cause of mortality and most
common cause of disability worldwide. The prevalence of stroke in
different parts of the world is 4.7-10.2/1000 population?. The
prevalence of stroke in Bangladesh is from 3-9 per 10002,
Hypertension is the most common and very important risk factor for
stroke of any type?. In addition to degree and duration of hypertension
both systolic and diastolic BP are also equally responsible for stroke?,
As stroke occurs commonly in elderly, systolic BP is more related to
stroke in that age group. About 60-70% of stroke patient have
hypertension at the time of admission and 70-80% may have high BP
immediately after the stroke. Incidence of stroke is 3 times higher in
persons with stage 2 or stage 3 hypertension and reduction of systolic
BP 10-12 mmHg and diastolic BP 5-6 mmHg is associated with 38%
reduction of stroke incidence®*.

Treatment of hypertension in acute stroke is still a persistent
controversy. 10-20% of patients with acute stroke may have reactionary
high BP for initial 5-7 days after onset of stroke?®. Usually the level of
this reactionary blood pressure within mild to moderate range and does
not need treatment. Large fall or increase in BP is associated with poor
outcome in acute stroke. High BP {220/110mm Hg) during acute stroke
aggravates cerebral edema and leading to reduction in cerebral
perfusion pressure that results in more ischemia. On the other hand
lower pressure (<100/60mm Hg) aggravates ischemic Penumbra so
judicious approach is necessary for the treatment of hypertension in
acute stroke?®. The basic issues need to be considered in the
management of hypertension in acute stroke are the following.

¢ Timing of treatment initiation

¢ Type of stroke

e Target of BP

e  Presence of co-morbid disease

¢ Ways of BP reduction

¢ Drug selection

e Whether a candidate for rt PA or not
¢ Duration of treatment
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Timing of treatment initiation: This depends on the level of BP, whether
patient is a known hypertensive or not & whether on any medication or
not. If there is mild to moderate rise e.g. up to 180/110 mmHg, It is
better to wait for 5-7 days, particularly if the patient is not known
hypertensive. If the patient is known hypertensive and on drug or not
then either start the treatment or continue the previous medication.
But always keep eye on the level of BP. So that it does not fall drastically
e.g. reduce BP slowly over 2-3 days®. If the patient is not known
hypertensive and if there is no target organ involvement, then
treatment should be started after 5-7 days. If there is target organ
involvement - then should be started immediately but slowly buildup
dose for gradual reduction of BP. If there is severe hypertension
(>220/120 mm Hg), immediate reduction of BP is necessary but not
more than 20% within first 24-hrs e.g. slow reduction of BP. The
preferred agents are | / V Labetalol, Nitrupruside, Hydralazine,
Nicardipine etc. but sublingual Nifidipine is not recommended?s.

Type of stroke: Stroke is basically of two types — ischemic (80-85%) and
haemorrhagic (15-20%). Haemorrhage stroke is again two types
intracerebral haemorrhage (ICH) (80-85%) and subarachnoid
haemorrhage (SAH) (15-20%)%°. The treatment strategy differs
according to type of stroke. In ischemic stroke the treatment of BP is
generally the same as mentioned earlier. e.g. no immediate treatment
in mild to moderate hypertension except in previously known
hypertensive or if there is any target organ involvement. If there is
severe hypertension it needs immediate treatment by the agents
mentioned above. Inintracerebral haemorrhage: the strategy is similar
like ischemia stroke but the targeted BP is less — than the ischemic
stroke. In subarachnoid haemorrhage, the targeted mean arterial
pressure (MAP) is more than the ischemia stroke.

Target of BP?%: In ischemic stroke MAP is to be kept around 105-110
mmHg but if there is target organ involvement MAP should be around
90-95 mmHg. In haemorrhagic stroke the target BP is 5mm more in SAH
and 5mm less in ICH compared to ischemic stroke.

Presence of any co-morbid disease: If there is any other co-morbid
disease e.g. renal failure, diabetes mellitus, cardiac failure , then these
should be kept in mind during selection of drug. The targeted BP is
around 100 mmHg 26
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Ways of BP reduction: It is a rule to reduce BP slowly in the treatment
of hypertension in acute stroke. The agents which reduce BP slowly are
preferred except in severe hypertension. No more than 20% reduction
in any situation within 24 hrs. Always oral agents are preferred.

Drug Selection: It is very important to select drug judiciously.? There
are many groups of anti-hypertensive agents in the market but not all
are equally preferred in stroke. There are few multicentric trials those
showed ARB, ACEl, has additional benefit in stroke. Among all the
groups of drugs according to priority ARB, ACEI, Calcium Channel
blocker, Alpha blocker, Beta-blocker, Diuretics are used4. The use of
diuretics needs special attention, because sometimes the stroke patient
may be dehydrated and may have hyponatremia. The use of diuretics
may aggravate the situation.

Whether a candidate for rTPA or not: If the patient is a candidate for
rtPA, then there is necessary for intervention because high BP >180 /
110 mm Hg is a contraindication for rt PA in ischemia stroke. The
approach is same for ischemia stroke.?

Duration of treatment: Blood pressure medication is to be continued
for life because blood pressure is not a curable disease. It has to be kept
under control by medication. There are some misconceptions about BP
treatment in among general population such as, some people may have
an idea that if drug treatment started then It will have to continue for
lifelong so it is better not to start, somebody feels that with medication
if the BP is control, then drug can be stopped, somebody feels that it is
better if drug is taken when the symptom appears, but actually all these
are harmful. He is wise who start treatment, continue treatment,
because if the BP is kept under control many serious complications of
hypertension may be avoided.
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Hypertension is a common problem in patients with diabetes mellitus.
Its presence increases the risk of morbidity and mortality. The
Hypertension in Diabetes Study Group reported a 39% prevalence of
hypertension among newly diagnosed patients, and in approximately
half of them the elevated BP predated the onset of microalbuminuria
and was strongly associated with obesity. Hypertension should be
detected and treated early in the course of diabetes mellitus to prevent
cardiovascular disease and to delay the progression of renal disease and
diabetic retinopathy.

Pharmacological treatment should be initiated in patients with diabetes
when the BP is persistently >130 mmHg systolic and/or >80 mmHg
diastolic.® The presence of microalbuminuria or overt proteinuria should
be treated even if the BP is not elevated. An ACEl or ARB is preferred.

Tight BP control should take precedence over the class of
antihypertensive drug used. This often will require combination therapy.
There are suggestions that a lower target BP may be necessary to
maximally protect against the development and progression of
cardiovascular and diabetic renal disease. In general, the SBP should be
targeted to <130 mmHg and diastolic pressure<80 mmHg.t The BP
should be lowered even further to <125/75 mmHg in the presence of
proteinuria of >1 g/24 hours.

The approach to the treatment of hypertension in diabetes should be
very much along the guidelines for treatment of hypertension in general.
Nonetheless, a few important issues concerning nonpharmacological
management and drug treatment need to be highlighted.

Dietary counseling should target at optimal body weight and take into
consideration glycaemic control and the management of concomitant
dyslipidaemia. Moderate dietary sodium restriction is advisable. It
enhances the effects of BP lowering drugs especially ACEIs and the ARBs.
Further sodium restriction, with or without a diuretic, may be necessary
in the presence of nephropathy or when the BP is difficult to control.
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The use of certain classes of antihypertensive drugs may be
disadvantageous to the diabetic patient by virtue of their modes of
action or adverse effects. Diabetic control may be compromised and
various diabetic complications aggravated.

. Decreased insulin responsiveness with higher doses of
diuretics

. masking of early symptoms of hypoglycaemia with
beta-blockers and slowing of recovery from hypoglycaemia
with non-selective beta-blockers

. Aggravation of symptoms of peripheral vascular disease with
beta-blockers

. Dyslipidaemia with most beta-blockers and diuretics

. Worsening of orthostatic hypotension with peripheral alpha
blockers or centrally acting drugs.

ACEls are drugs of choice based on extensive data attesting to their
cardiovascular and renal protective effects in diabetic patients. In
addition they do not have adverse effects on lipid and carbohydrate
metabolism. If an ACEI is not tolerated, an ARB should be considered.
ARBs have been reported to be superior to conventional non-ACEl
antihypertensive drugs in terms of slowing the progress of nephropathy
at the microalbuminuric stage as well as the overt nephropathy stage in
type 2 diabetic patients. They have been shown to be of similar efficacy
as ACEls but better tolerated. There have been no reports of adverse
effects on carbohydrate and lipid metabolism. Diuretics can be used as
initial therapy or added on when mono therapy is inadequate. The
lowest possible dose should be used to minimize adverse metabolic
effects. However, adverse metabolic effects with higher doses of
diuretics have also been reportedly reduced when used in combination
with an ACEI or an ARB.

CCBs do not have significant adverse metabolic effects or compromise
diabetic control. Some studies suggest that nondihydropyridine CCBs
may be superior to dihydropyridine CCBs in reducing proteinuria in
diabetic nephropathy. Beta-blockers may be used when ACEls, ARBs or
CCBs cannot be used or when there are concomitant compelling
indications. However, they should be used with caution, especially in
patients with type 1 diabetes. Peripheral alpha blockers do not have
adverse effects on carbohydrate or lipid metabolism. Orthostatic
hypotension due to autonomic neuropathy may be aggravated with
their use.
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Chronic Kidney disease (CKD) is a world-wide threat to public health. The
disease is increasing more rapidly in developing rather than in developed
nation. CKD progresses to end stage renal disease (ESRD) unless it is
detected and treated at early stage. The commonest cause of CKD in
Bangladesh is Glomerular and tubulo-interstitial disease, diabetes
mellitus and hypertension. Hypertension is also a complication of CKD.
Renal disease is the most important cause of secondary hypertension.
Hypertension in renal disease is often associated with an elevated serum
creatinine, proteinuria and/or haematuria. Approximately 50- 75% of
individuals with GFR<60 ml/min/1.72m?> (CKD stages 3-5) have
hypertension. Hypertension accelerates the progression of renal disease
and may lead to end stage renal disease (ESRD). Tight control of BP is
therefore important.

Non diabetic Kidney disease includes glomerular kidney disease without
diabetes, vascular disease other than renal artery stenosis, tubulo
interstitial disease and cystic disease. Glomerular diseases are associated
with higher level of protenuria and with faster progression of kidney
disease and risk of CVD. Target blood pressure in non diabetic kidney
disease should be <130/80 mmHg for those with proteinuria of < 1g/24
hours and <125/75 mmHg for those with proteinuria of > 1g/24 hours.
However, recent JNC8 guideline recommend to have target level in CKD
patients as <140/90 mmHg.

In the management of hypertension in renal disease, control of BP and
proteinuria are the most important factors in terms of retarding the
progression of renal disease.!® 3 Antihypertensive agents that reduce
proteinuria thus have an advantage.

Meta-analyses of comparative trials concluded that ACEI conferred an
anti-proteinuric effect greater than other anti-hypertensive drugs.
Overall 30% reduction in incidence of ESRD with ACEI can be expected.
The anti-proteinuric effect and reduction in ESRD was beyond that
attributable to the BP lowering effect. ARBs are similar to ACEIl in
lowering BP and reducing proteinuria. The combination of ACEls and
ARBs has also been proven to reduce the rate of doubling of serum
creatinine and ESRD more than monotherapy with either agent in
nondiabetic proteinuric renal disease.

Renal insufficiency should not be a contraindication to starting ACEI or
ARB therapy, nor should it be a reason for discontinuing therapy. Serum
creatinine level should be checked within the first two weeks of
initiation of therapy. If there is a persistent rise of serum creatinine of
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30% from baseline within two months, ACEls should be stopped. Similar
caution should be exercised with the use of ARBs. In patients with renal
disease and hypertension with an elevated serum creatinine of >200
mcmol/L, thiazide diuretics may not be effective antihypertensive
agents and therefore loop diuretics are preferred. Concurrent diuretic
therapy will often be necessary in patients with renal insufficiency since
salt and water retention is an important determinant of hypertension in
this setting. CCBs may be used in renal disease. In those with
proteinuria, the non-dihydropyridine group of CCBs namely diltiazem or
verapamil are preferred, as they have an additional antiproteinuric
effect. The combination of an ACEl and a non-dihydropyridine CCB is
more anti-proteinuric than either drug alone.

Diabetes mellitus is the commonest cause of CKD in Bangladesh.
Diabetic kidney disease is characterized by the early onset albumenuria,
hypertension and high risk of progression of kidney disease and
coexistent or subsequent CVD.

a. Target blood presser in diabetic kidney disease should be
130/80 mm Hg.

b. Patients with diabetic kidney disease with or without
hypertension should be treated with ACE inhibitor or an
ARB.

Ischemic heart disease {IHD) is the most common form of target organ
damage associated with hypertension. In patients with hypertension
and stable angina pectoris, the first drug of choice is usually a beta-
blocker; alternatively, long-acting calcium channel blocker (CCB) can be
used. In patients with acute coronary syndromes {(unstable angina or
myocardial infarction), hypertension should be treated initially with BBs
and angiotensin converting enzyme inhibitors (ACEI), with addition of
other drugs as needed for BP control. In patients with post myocardial
infarction, ACEls, BBs, and aldosterone antagonists have proven to be
most beneficial®.

After a myocardial infarction the risk of a subsequent fatal or non-fatal
coronary event is greater if blood pressure is raised. Immediately or
sometime after a myocardial infarction, beta-blockers, ACE-inhibitors
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and ARBs have been proven to be useful with significant reductions in
cardiovascular morbidity or mortality. The following table shows choice
of antihypertensive agents in IHD & heart failure (Table-21)

Table 15: Selection of antihypertensive agent in IHD & Heart Failure

(INC-7)

Compelling Diuretic BB ACEI ARB | CCB | Aldo
indication Ant
Heart failure * * * * *
Postmyocardial * * b
infarction

High coronary * * * x

disease risk

*Compelling indications for antihypertensive drugs are based on benefits
from outcome studies or existing clinical guidelines; the compelling
indication is managed in parallel with the BP.

* Drug abbreviations: ACEl, angiotensin converting enzyme
inhibitor; ARB, angiotensin receptor blocker; Aldo ANT,
aldosterone antagonist; BB, beta-blocker; CCB, calcium channel
blocker.

* Conditions for which clinical trials demonstrate benefit of
specific classes of antihypertensive drugs

Heart failure (HF), in the form of systolic or diastolic ventricular
dysfunction, results primarily from systolic hypertension and IHD.
BP and cholesterol control are the primary preventive measures for
those at high risk for HF.

Raised blood pressure is infrequently seen in patients with overt
heart failure because of pump failure and reduction in cardiac
output. A number of randomized trials has shown improved survival
or less hospitalization by the administration of antihypertensive
drugs. Treatment includes thiazide and loop diuretics, as well as
b-blockers, antialdosterone drugs, ACE inhibitors and angiotensin
receptor blockers administered on top of diuretic therapy. In
asymptomatic  individuals with demonstrable ventricular
dysfunction, ACEls and BBs are recommended. For those with
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symptomatic ventricular dysfunction or end-stage heart disease,
ACEls, BBs, ARBs and aldosterone blockers are recommended along
with loop diuretics'. In patients with heart failure, if hypertension
persists after the use of these agents, dihydropridine calcium
antagonists can be added, particularly if there is concomitant
angina. Summary of BP management in IHD & heart failure is shown
below: {(ESC Guidelines 2007)’
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In patients surviving a myocardial infarction, early
administration of beta-blockers, ACE inhibitors or
angiotensin receptor blockers reduces the incidence of
recurrent myocardial infarction and death. These
beneficial effects are due to the specific protective
properties of these drugs but possibly also to the
associated small BP reduction.

Antihypertensive treatment is also beneficial in
hypertensive patients with chronic coronary heart
disease. The benefit can be obtained with different drugs
and drug combinations {including calcium antagonists)
and appears to be related to the degree of BP reduction.
A beneficial effect has been demonstrated also when
initial BP is 140/90 mmHg and for achieved BP around
130/80 mmHg or less'

A history of hypertension is common while a raised BP is
relatively rare in patients with congestive heart failure. In
these patients, treatment includes thiazide and loop
diuretics, as well as of beta-blockers, ACE inhibitors,
angiotensin receptor blockers and antialdosterone drugs
on top of diuretics. Calcium antagonists should be
avoided unless needed to control BP or anginal
symptoms.

Diastolic heart failure is common in patients with a
history of hypertension and has an adverse prognosis.
There is at present no evidence on the superiority of
specific antihypertensive drugs.
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10. Information for Medical Assistants, Community
Health Care Providers (CHCP) for high blood
pressure detection and referral

A3 ulw v PR e ¢ FRMET @ @
W@mwwwqﬁ%@wmm@m
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odF % FGHIAE TH 7 bi7 I YRGBT I | T IWEH FIFRL € TH
GBI T ST | & GR-G (TR WA A (F SO BT6 F&51e1 TR | s
G TR T ST (S0 FEME M TS 7% b1% eifrary w1t Frae w=t
[ | TF G IyrAdes qE0 AR Tiu et qt e T T adw g3
Boiw sfimiens Febiem (Systolic) @3 o T AeR AR wAPGREE
(Diastolic) gt @7 3=t T |
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12. Annex

Table: Commonly used drugs for the treatment of hypertension

Anti hypertensive agents Starting Dose Maximum
Daily Dose

Thiazide diuretics
Chlorothiazide 250 mg od 500 mg od
Hydrochlorothiazide 25 mg od 200 mg od
Chlorthalidone 50 mg od 200 mg od
Indapamide SR 1.5 mg od 1.5 mg od
Indapamide 2.5 mg od 2.5 mg od
Beta Blockers
Acebutolol 200 mg bd 400 mg bd
Atenolol 50 mg od 100 mg od
Bisoprolol 5mg od 10 mg od
Metoprolol 50 mg bd 200 mg bd
Propranolol 40 mg bd 320 mg bd
Calcium-channel Blockers {CCB)
Amlodipine 5 mg od 10 mg od
Diltiazem 30 mg tds 60 mg tds
Diltiazem SR 90 mg bd 90 mg bd
Felodipine 2.5 mg od 10 mg od
Isradipine 1.5 mg bd 2.5mg bd
Lacidipine 2mg od 6 mg od
Lercanidipine 10 mg od 20 mg od
Nicardipine 10 mg tds 20 mg tds
Nifedipine SR 30 mg od 120 mg od
Nifedipine SR 30 mg od 120 mg od
Verapamil 80 mg bd 240 mg tds
Verapamil 80 mg bd 240 mg tds

55




Guidelines for Management of Hypertension in Bangladesh

D &

Table: BP Levels for Boys Ilay Ageland Heighlt PerTFIT | | | | | |
heoe Bp SBP, mm Hg DBP, mm Hg
Percentile IPercentileI of I-|Ieig|ht Percentile of Height

5th{10thR5th|50th|75thjs0thi5thi5th{10thp 5thj50thj75thjs0th| 95th

1 50th 80|81 |83 |85]87|88|89(34]35]|36|37|38|39] 39
90th 94)95 |97 |99 |100|102|103(49] 50 | 51 | 52 | 53 | 53 | 54

95th 98] 99 |101{103]104]|106|106(54] 54 | 55 | 56 | 57 | 58 | 58

93th 105/106{108]110]112|113{114]61]| 62 | 63 | 64 | 65 | 66 | 66

2 50th 84|85 (87889092 (9239|140 |41[42(43|44] 44
90th 97]99 |100{102]104]105/106{54] 55 | 56 | 57 | 58 | 58 | 58

95th 101]102|104]106]108|109(110]59]| 59 | 60 | 61 | 62 | 63 | 63

95th 109/110{111]113]115|117{117]|66]| 67 |68 [ 69 |70 |71 | 71

3 50th 86)87 |89 |91|93)94 |95 (44|44 |45]|46|47 |48 48
30th 1001101{103]105]107|108{109]59]| 59 | 60 | 61 | 62 | 63 | 63

95th 104{105{107]109]110|112{113]|63]| 63 | 64 | 65 | 66 | 67 | 67

98th 111]1112{114]116]118|119(120|71|71 |72 [73 (74|75 | 75

4 50th 88|89 [91]93]|95|96|97|47|48|49|50|51|51]| 52
90th 102/103{105]107]109|110{111]62]| 63 | 64 | 65 | 66 | 66 | 67

95th 106(107(109]111]112|114|115|66| 67 |68 [69 |70 |71 | 71

93th 113]114|116]118]120|121{122|74| 75|76 |77 |78 | 78 | 79

5 50th 9009193 [95]96)98|98|(50]51]52|53]|54|55] 55
90th 104{105(106]108]110|111{112]65]| 66 | 67 [ 68 [ 69 | 69 | 70

95th 108/109{110]112]114|115(116|68| 70 | 71 [72 (73 |74 | 74

99th 115(116(118]120]121|123(123|77| 78 | 79 (80 |81 | 81 | 82

6 50th 91|92 |94 )96 |98 |99 [100]53|53 | 54 [ 55|56 | 57 | 57
90th 105{106(108|110]111]113[113|68| 68 | 69 | 70 | 71 | 72 | 72

95th 109{110|112|114]115|117(117|72|72 |73 |74 | 75|76 | 76

93th 116/117(119|121]123]124]125(80| 80 | 81 |82 | 83 |84 | 84

7 50th 92194 95|97 ]99|100/101{55]55 |56 |57 |58 |59 ] 58
90th 106(107(109]111]113|114{115|70| 70 | 71 [72 (73 |74 | 74

95th 1101111{113]115]117|118{119|74| 74 | 75|76 |77 |78 | 78

99th 117/118(120]122]124|125(126|82| 82 | 83 [ 84 [ 85 | 86 | 86

8 50th 94|95 |97 |99 ]|100{102|102]|56| 57 | 58 | 59 | 60 | 60 | 61
90th 107/109{110]112]114|115(116|71| 72 | 72 {73 [ 74|75 | 76

95th 111]112{114]116]118|119(120|75| 76 | 77 [ 78 {79 |79 | 80

98th 119/120{122]123]125|127(127|83]| 84 | 85 [ 86 [ 87 | 87 | 88
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[Table: BP Levels for Boys by Age and Height Percentile (Cont)

agey Bp SBP, mm Hg DBP, mm Hg
' . Percentile of Height Percentile of Height
Percentile | | | |

5th|10th{25thi50th{75thj90th95thi5th|10thj25thiS0th[75thj90th| 95th

9 50th [95] 96 [ 98 [100[102[103|104[57]| 58 [ 59 | 60 | 61 | 61 | 62
90th 109(110|112|114)115|117|118|72| 73 |74 | 75 [ 76 | 76 | 77

95th 113(114]|116|118)119|121|121|76| 77 |78 | 79 (80 | 81 | 81

99th 120/121]|123|125|127|128]|129|84| 85 | 86 | 87 [ 88 | 88 | 89

10 50th 97| 98 |100|102|103]|105]|106|58| 59 | 60 | 61 [ 61 | 62 | 63
90th 111{112]|114115]117|119|119|73| 73 |74 |75(76 |77 | 78

95th 115(116]117|119)121|122|123|77| 78 |79 | 80 (81 | 81 | 82

99th 122(123]|125|127|128|130|130|85| 86 | 86 | 88 | 88 | 89 | 90

11 50th 99|100{102|104]|105|107{107|59| 59 | 60 | 61 | 62 | 63 | 63
90th 113]114]115|117]119|120|121|74| 74 | 75|76 |77 |78 | 78

95th 117/118|119]121]123|124|125|78| 78 | 79 | 80| 81 | 82 | 82

99th 124]1125|127]|129|130(132|132|86| 86 | 87 | 88 | 89| 90 | 90

12 50th  [1011102|104]106{108|109]110{59| 60 | 61 | 62 | 63 | 63 | 64
90th 115/116]118|120]121{123]|123|74| 75| 75|76 |77 |78 | 79

95th 119(120]122]123]125(127|127|78| 79 | 80|81 |82 | 82 | 83

99th  [126/127]129]131{133|134]135|86| 87 | 88 | 8990 | 90| 91

13 50th  [104/105|106]108{110|111]|112|60| 60 | 61 | 62 | 63 | 64 | 64
90th 117/118|120]122(124|125|126]75| 75|76 | 77 |78 | 79| 79

95th  [121]1122]124]126(128|129]130{79| 79| 80 | 81 [ 82 | 83 | 83

99th 1281130/131|133]135|136/137|87| 87|88 |89 |90]91] 91

14 50th 106107|109|111]113]|114|115|60| 61 | 62 | 63 | 64 | 65 | 65
90th  [1201121]123]125(126|128]128(75| 76 | 77 |78 | 79| 79 | 80

95th  [124]125|127]128{130|132|132(80| 80 | 81 |82 |83 | 84 | 84

99th 131]132]134)136]138{139|140]87| 88 | 89 | 90|91 |92 | 92

15 50th 109(110|112|113|115|117|117|61| 62 | 63 | 64 | 65| 66 | 66
90th  [1220124)125]127{129]|130]131|76| 77 | 78 | 79 | 80 | 80 | 81

95th 126/127]129]131]133|134|135]81| 81 |82 |83 |84 | 85| 85

99th 134]135|136|138]140{142|142]88| 89 | 9091 ]92|93| 93

16 50th 111112|114|116]118]119|120|63| 63 | 64 | 65 | 66 | 67 | 67
90th  [125126]128]130{131|133|134|78| 78 | 79 | 80|81 | 82 | 82

95th  [129130|132{134]135]|137|137|82| 83 | 83 |84 |85 )| 86 | 87

99th 136/137]139]141]143|144]145]90/ 90|91 ]192]93| 94| 94

17 50th 114]115]116|118]120{121]|122]65| 66 | 66 | 67 | 68 | 69 | 70
90th  [127/128|130]132|134|135|136(80| 80 | 81 |82 |83 | 84 | 84

95th  [1311132)134]136{138|139]140(84| 85 | 86 | 87 |87 | 88| 89

99th 139/140]141]143]145|146]|147]92| 93 |93 |94 |95 96| 97
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Table: BP Levels for Girls by Age and Height Percentile
BP Percentile SBP, mm Hg DBP, mm Hg
Percentile of Height Percentile of Height

Age)y 5th{10th25th{50th{75thi90thi95thiSthi10th25thiS0th[75thj90thidsth
1 S0th |83]84|85]86(88|89]90(38]39|39|40(41]|41|42
90th  |97] 97| 98 |100{101|102]103[52] 53 | 53 | 54 | 55 | 55 | 56

95th  |1001101|102]104{105|106]107{56] 57 | 57 | 58 | 59 | 59 | 60

99th  |108108|109]111{112|113]|114|64] 64| 65 | 65 | 66 | 67 | 67

2 S0th |85|85|87|88|89|91|91|43|44|44)45]|46|46|47
90th  |98] 99 |100]/101{103|104]105[57| 58 | 58 | 59 | 60 | 61 | 61

95th  1102103104]105]107|108|109|61| 62 | 62 | 63 | 64 | 65 | 65

99th  |109110{111]112{114]|115]116(69] 69| 70| 70|71 |72 |72

3 S0th |86]87|88]89[91]|92]93(47|48]|48|49|50]50|51
90th  |1001100{102]103{104|106]106|61] 62 | 62 | 63 | 64 | 64 | 65

95th  |104/104/105]107{108|109]110{65] 66 | 66 | 67 | 68 | 68 | 69

99th  [111§111]113(114(115|116]|117]|73|73|74|74|75|76|76

4 S50th |88]88|90]91[92]|94]94(50]50]|51]52(52]53]|54
90th  [101)102|103]|104(106/107]108|64| 64 | 65 | 66 | 67 | 67 | 68

95th  [105106|107[108|110{111]|112|68| 68 | 69 |70 | 71| 71| 72

99th  |112]1113|114|115|117|118|119|76| 76 | 76 | 77 | 78 | 79 | 79

5 50th |89]90|91]93[94]|95]96(52|53]|53|54|55]55|56
90th  [1031103|105]106{107|109]|109|66| 67 | 67 | 68 [ 69 | 69 | 70

95th  [107/107|108|110|111(112]113|70| 71| 71|72 |73 |73 | 74

99th  |114]114|116|117|118]120]120|78| 78 | 79| 79 | 80 | 81 | 81

6 50th |91]92|93]94 (96|97 |98 [54]54]|55]|56|56]|57 |58
90th  [1041105/106]108[109|110]|111(68]| 68 | 69|70 (70| 71| 72

95th  [108109|110[111|113|114]115|72| 72|73 |74|74|75| 76

99th  |115116[117|119]120]121|122|80| 80| 80 | 81 | 82 | 83 | 83

7 50th ]93]93|95]96(97]|99]9955|56|56]|57|58]|58]|59
90th  1106107]108]|109]111|112|113|69| 70| 70| 71| 72| 72 | 73

95th  |1101111|112|113|115|116|116|73| 74|74 | 75|76 |76 | 77

99th  |117118|119]120{122|123]124(81]| 81| 82 | 82 [ 83 | 84 | 84

8 50th |95 95| 96|98 | 99 |100/101{57] 57 | 57 | 58 | 59 | 60 | 60
90th  [108/109]110{111(113|114]|114)71| 71|71 |72|73|74 |74

95th  [112/112|114|115|116(118)|118|75| 75|75 |76 |77 |78 | 78

99th  |119120|121]122{123|125]125(82| 82| 83 | 83 | 84 | 85 | 86
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Table: BP Levels for Girls by Age and Height Percentile (Cant)
BP Percentile SBP, mm Hg DBP, mm Hg
Percentile of Height Percentile of Height

Age, ¥ 5th{10th25th|S0th{75thj90th{95thiSth|10th25thi50th{75thj90thi95th
9 50th 96| 97 | 98 [100{101|102|103|58] 58 | 58 | 59 | 60 | 61 | 61
90th 110(110)112]113{114|116|116|72] 72|72 |73 |74 | 75|75

95th 114]114]115]117|118|119|120|76]| 76 |76 | 77 | 78 | 79 | 79

99th 121]121]123]124{125|127|127|83] 83 | 84 | 84 | 85 | 86 | 87

10 50th 98] 99 |100/102]/103]104{105|59]| 59 | 59 | 60 | 61 | 62 | 62
90th 112]112|114]|115|116{118|118]73| 73|73 |74 |75]| 76| 76

95th 116116|117]|119|120{121|122|77| 77 |77 | 78 | 79 | 80 | 80

99th 123(123]125]126(127|129|129|84]| 84 | 85 | 86 | 86 | 87 | 88

11 50th 100{101]102]103|105|106|107|60] 60 | 60 | 61 | 62 | 63 | 63
90th 114{114]116]117{118|119|120|74] 74 |74 | 75|76 | 77 | 77

95th 118118]119]121{122|123|124|78] 78 | 78 | 79 | 80 | 81 | 81

99th 125125]126]128{129{130|131|85]| 85| 86 | 87 | 87 | 88 | 89

12 S0th 102/103]104]105(107|108|109|61] 61 | 61 | 62 | 63 | 64 | 64
90th 116116]117]119{120{121|122|75]75| 75|76 |77 |78 |78

95th 119(120]121]123{124|125|126|79] 79|79 | 80| 81 | 82 | 82

99th 127/127]128]130{131|132|133|86]| 86| 87 | 88 | 88 | 89 | 90

13 50th 104{105]106]/107|109]110]|110|62| 62 | 62 | 63 | 64 | 65 | 65
90th 117]118]119]121|122]123]|124|76| 76| 76|77 | 78|79 ] 79

95th 121]122]123]124{126|127|128|80] 80| 80 | 81 | 82 | 83 | 83

99th 128129|130]|132|133{134]135|87| 87 | 88 [ 89 | 89|90 | 91

14 50th 106106]107]109{110{111|112|63] 63 | 63 | 64 | 65 | 66 | 66
90th 119(120]121]122|124|125|125|77| 77 |77 | 78 | 79 | 80 | 80

95th 123]123]125(126(127{129|129|81]| 81 | 81 | 82 | 83 | 84 | 84

99th 130/131]132]133{135{136|136|88] 88 | 89 | 90| 90 | 91 | 92

15 50th 107/108]109]110{111{113|113|64] 64 | 64 | 65 | 66 | 67 | 67
90th 120{121]122|123|125|126|127|78]| 78 | 78 | 79 | 80 | 81 | 81

95th 124]125]126(127|129|130|131(82| 82 |82 [ 83 | 84 | 85 | 85

99th 131]132]133]134|136]137]138|89| 89| 90|91 91|92 ] 93

16 50th 108108]110]111{112|114|114|64] 64 | 65 | 66 | 66 | 67 | 68
90th 121]122]123]124|126|127|128|78] 78 | 79 | 80 | 81 | 81 | 82

95th 125/126]127]128{130{131|132|82] 82| 83 | 84 | 85| 85| 86

99th 132/133]134]135{137{138|139|90] 90|90 |91 |92 |93 | 93

17 50th 108109]110]111{113|114|115|64] 65| 65 | 66 | 67 | 67 | 68
90th 122/122]123]125({126|127|128|78] 79| 79 | 80 | 81 | 81 | 82

95th 125(126]127]129{130{131|132|82| 83 | 83 | 84 | 85| 85 | 86

99th 133]133]134]136{137{138|139|90] 90|91 | 91|92 |93 |93

* The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood
Pressure in Children and Adolescents. National High Blood Pressure Education
Program Working Group on High Blood Pressure in Children and Adolescents.
Pediatrics 2004;114: 555- 576.
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:I; Name and designation Institute / Organization

1. National Professor Brig. (Rtd.) Abdul Malik National Heart Foundation
Secretary General of Bangladesh

2. Professor Dr. M. Amanullah, MP Bangladesh Cardiac Society
President, Bangladesh Cardiac Society

3. National Professor M R Khan Chairman, Institute of Child Health &
Institute of Child Health & Shishu Sasthya Shishu Sasthya Shishu Sasthya
Shishu Sasthya Foundation Foundation

4. National Professor Dr Shahla Khatun Bangladesh Medical College &
Head & Professor of Obstetrics & Gynecology Hospital

5. Professor R K Khandaker National Heart Foundation of
Vice Presldent Bangladesh of Bangladesh

6. Professor SM Keramat Ali Daffodil University
Former Professar of Clinical Nutrition, Dhaka
University

7. Professor Mohammad Nazul Islam Bangabandhu Sheikh Mujib
Professor of Interventional Cardiology Medical University

8. Professor KMHS Sirajul Haque Anwar Khan Medical College
Former Chairman & Professor of Cardiology,
Bangabandhu Sheikh Mujib Medical University

S. Professor Dr. Harun-Or-Rashid Kldney Foundation Hospltal &
Chief Consultant, Department of Nephrology, Research Institute’

10. Professor AKM Rafique Uddin Enam Medical College
Professor of Mediclne & Principal

11. Professor M A Faiz Sir Salimullah Medical College
Ex DG (Health) and Professor of Medicine & Mitford Hospital, Dhaka

12. Professor AKM Mohibullah, BIRDEM Hospital, Shahbagh,
Senior Consultant & Head Department of Dhaka
Cardiology

13. Professor Dr. Md. Abu Siddique Bangabandhu Sheikh Mujib
Chairman & Professor Medical University

14, Professor Sajal Krishna Banerjee Bangabandhu Sheikh Mujib
Professor of Cardiology Medical University

15 Professor Abdullah Al Shaii Majumder National Institute of
Director & Professor, Department of Cardiology Cardiovascular Diseases

16. Professor Dr. Quazl Deen Mohammad Dhaka Medical College &
Principal cum Professor of Neurology Haospital,

17. Professor Kanu Bala Bangladesh Institute of Family
Specialist in Gastroenterology & Hepatology Medicine &
Professor of Family Medicine Research

18. Professor Waziul Alam Chowdhury National Institute of Mental
Director, National Institute of Mental Health Health

18. Professor Redwanur Rahman Shaheed Suhrawardy Medical
Professor of Medicine College Hospital

20. Professar Dr. H. I. Lutfur Rahman Khan Dhaka Medlcal College, Dhaka
Head of the Dept. of Cardiology

21, Professor Mahmudur Rahman Institute of Epidemiology,
Director Disease Control & Rsearch

22, Professar Dr. Noor Hossaln Manik National Institute of
Professor of Cardiology Cardiovascular Diseases
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23, Professor M Maksumul Haq Ibrahim Cardiac Hospltal &
Head & Senior Consultant, Department of Research Institute
Cardiology
24, Dr. M Serajul Islam National Heart Foundation
Joint Secretary General of Bangladesh
National Heart Foundation of Bangladesh
25. Professor ATM Khalllur Rahman National Heart Foundation
Professor & Chief , Department of Cardiac Hospital & Research Institute
Anesthesia
26. Professor Farooque Ahmed National Heart Foundation
Professor & Chief Cardiac Surgeon Hospital &
Research Institute
27. Dr. M Mostafa Zaman World Health Organlzation,
National Professional Officer (NCD) Bangladesh Country Office
28. Professor Fazila-Tun-Nesa Malik National Heart Foundation
Chief & Professor of Cardiology Hospital &
Research Institute
29. Professor Md. Mujibur Rahman Shaheed Suhrawardi
Professor of Medicine Medical College Hospital
30. Professor Dr. Md. Zakir Hossain Rangpur Medical College
Professor, Department of Medicine
31, Professor Sohel Reza Choudhury National Heart Foundation
Department of Epidemiology & Research Hospital &
Research Institute
32. Dr. Md. Saleh Uddin National Centre for Control of
Director Rheumatic Fever & Rheumatic
Heart Diseases
33. Dr Dewan Shamsul Alam ICDDR.B
Associate Scientist
Centre for Control of Chronic Diseases (CCCD)
34. Dr AKM Jafar Ullah, Assistant Director & Directorate General of Health
Deputy Program Manager, Non Communicable Services
Disease, DGHS
35. Dr Md Moslem Uddin Directorate General of Health
Assistant Director (Hospital-2), DGHS Services
36. Dr Abu Jafar Syed Md. Musa Directorate General of Health
Director, Primary Health Care & Line Director, Services
MN&CH, DGHS
37. Dr Md Nasir Uddin National Institute of
Asst Professor, Dept of Biochemistry Cardiovascular Diseases
National Institute of Cardiovascular Diseases
38. DrM G Azam National Institute of
Asst Professor, Dept of Cardiology Cardiovascular Diseases
National Institute of Cardiovascular Diseases
39 Representative from Community Clinlc Program Dlrectorate General of Health

Services
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Chapter Contributor

1 Introduction /Purpose/Epidemiolagy Professor Dr. Sohel Reza Choudhury
Bload pressure measurement Professar Dr. R K Khandaker

3 Definition and classification of Prafessar Dr. Md Mujibur Rahman
hypertension

4 Evaluation of patients with confirmed Professar Dr. Fazila-Tun-Nesa Malik
hypertension

5 Management of hypertension: Life Professar Dr. SM Keramat Ali
style madification

6 Management of hypertensian : Drug Prafessar Dr Mohammad Nazrul Islam
treatment

7 Hypertensive emergencies Prafessar Dr. Md. Zakir Hassain

8 Treatment of secondary hypertension Dr. Ashaok Kumar Dutta

9 Resistant hypertension Dr. Tawfiq Shahriar Huq
The therapeutic appraach in special
situation

10 | Hypertension in elderly Professar Dr. Abdullah Al Shafi

Majumder

11 | Hypertensian in pregnancy National Prafessar Dr. Shahla Khatun

12 | Hypertension in children and National Professar Dr MR Khan
adolescents

13 | Stroke Professar Dr. Quazi Deen Mohammad

14 | Kidney diseases Prafessar Dr. Harun-Or-Rashid

15 | Diabetes mellitus Professar Dr. Hajera Mahtab

16 | Coranary artery diseases and heart Prafessar Dr. Sajal Krishna Banerjee
failure

17 | Information for medical assistants and Dr. AKM Jafur Ullah
CHCPs
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