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Abstract

This paper presents the complete report of the first Iranian Recommendations on Prevention,
Evaluation and Management of High Blood Pressure. The purpose is to provide an evidence-
based approach to the prevention, management and control of hypertension (HTN) by adapting
the most internationally known and used guidelines to the local health care status with
consideration of the currently available data and based on the locally conducted researches on
HTN as well as social and health care requirements. A working group of national and
international experts participated in discussions and collaborated in decision-making, writing
and reviewing the whole report. Multiple subcommittees worked together to review the recent
national and international literature on HTN in different areas. We used the evaluation tool that
is called “AGREE” and considered a score of > 60% as a high score. We adapted the Canadian
Hypertension Education Program (CHEP), the United Kingdom’s National Institute for Health
and Clinical Excellence (NICE) and the US-based joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood Pressure (JNC7). The key topics that are
highlighted in this report include: The importance of ambulatory and self-measurement of blood
pressure, evaluation of cardiovascular risk in HTN patients, the role of lifestyle modification in
the prevention of HTN and its control with more emphasis on salt intake reduction and weight
control, introducing pharmacotherapy suitable for uncomplicated HTN or specific situations
and the available drugs in Iran, highlighting the importance of angiotensin-converting enzyme
inhibitors, angiotensin-receptor blockers and calcium channel blockers as the first line therapy
in many situations, the non-use of beta blockers as the first time treatment except in specific
conditions, treating HTN in women, children, obese and elderly patients, the patient compliance
to improve HTN control, practical guidelines to improve the patient’s information on knowing
their risk and self-care as well as a quick reference guide that can serve as simplified guidelines
for physicians. The working team decided to update these recommendations every two years.
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Introduction

disease and 25% of other CVD worldwide was
attributable to high BP. For those ages 40 to 70, each

major cause of disability recognized as a leading risk
factor for death in the world, causing an estimated 7.5
million deaths per year (13% of all deaths).! HTN is a
known independent risk factor for cardiovascular
(CVD) events. As blood pressure (BP) level increases,
so does the risk of heart attack, heart failure, stroke
and kidney disease.2 More specifically, according to
data from the International Society of HTN? on the
global burden of blood-pressure-related disease,
approximately 54% of stroke, 47% of ischemic heart

increment of 20 mmHg in systolic BP or 10 mmHg
diastolic BP doubles the risk of CVD across the BP
range of 115/75 to 185/115 mm Hg.* Elevations in
BP can result in acute end-organ damage’ such as
stroke, dementia and chronic kidney disease whilst
lowering 5 mmHg diastolic BP is estimated to reduce
the risk of stroke by 34% and ischemic heart disease
by 21% from any pre-treatment level; however, there
is no threshold.® The benefits of lowering BP are well
documented.  Clinical  trials ~ have  shown
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antihypertensive therapy to be associated with
reducing stroke risk by 35-40%; myocardial infarction
by 20-25%; and heart failure by over 50%.7
* Iranian perspective. The current national picture
for Iran suggests a high prevalence of CVD risk factors in
both adult and younger populations. According to one
study that examined risk factors in about 15,000 subjects
in Tehran, aged 30 or older, 78% of men and 80% of
women presented at least one CVD risk factor.
Hypertension was presented in 20.4% of adults and
12.7% in children and adolescents. It was also concluded
that the sustained hypertension is on the rise in younger
generation of school age children® The national
surveillance STEPwise study that was done by the
Ministry of Health (MOH) demonstrated a prevalence of
25% for HTN among adults aged 25-64 years.” On the
other hand, HTN was introduces as the strongest risk
factor for CVD events in an Iranian population.!
According to available data from Iran, awareness,
treatment and control of hypertension is generally low.
Many studies estimated the awareness and treatment of
hypertension in Iranians to be approximately 50% and
35%, respectively, while the control rate for

hypertension is less than 16% (Table 1).1

Two previous studies were conducted to compare
the prevalence of hypertension in the rural and urban
areas of Guilan and Isfahan provinces demonstrated
that both systolic and diastolic BP were lower in the
mountain villages and rural areas compared to cities in
both sexes.!%13

Through the education of patients and physicians, it
is possible to achieve BP control in the Iranian
population, just as other countries have been striving to
achieve. In the US, hypertension affects an estimated
65 million people. The good news is that with
implementation of national guidelines, public education
programs, policies, increase the awareness, prevention,
and effective treatment of hypertension significant
positive results have been achieved. Hypertension
control increased from 10% in NHANES 1I
(1976-1980) to 31% a decade later (1999-2000).1% In one
study in Iran, the impact of comprehensive
community-based interventional strategies for CVD
prevention and health promotion led to a
significant reduction in blood pressure and salt
intake(Figure 1).14

Table 1. Awareness, treatment and control rates of hypertension in interventional and reference area: Isfahan Healthy Heart

Program, 2001-2007

Awar eness Treatment Control
Area 2001 2007 2001 2007 2001 2007 p
N = 12514 N = 9572 N=12514 N=9572 N=12514 N =9572
Urban 404 (41.6) 349 (48) 0.009 341(35.2) 305(42.5) 0.002 77(79) 112(15.6) <0.001
Intervention Rural 107 (36.5) 92(58.2) <0.001 100(34.2) 78(49.7) 0.001 12 (4.1) 26 (16.6) <0.001
Total 511(40.4) 441(49.8) <0.001 441(34.9) 383(43.8) <0.001 89(7.1) 138(15.8) <0.001
Urban 314(44.1) 212(485) 0.150 267 (37.5) 190(43.8) 0.035 78 (11) 71 (16.4) 0.009
Reference Rural 143(37.1) 232(45.2) 0.015 121(315) 188(36.9 0.096 29 (7.6) 61 (12) 0.031
Tota 457 (41.7) 444 (46.7) 0.021 388(35.4) 378(40) 0.031 107 (92.8) 132 (14) 0.003
Data are presented as number (percentage)
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Figure 1. Changes in blood pressure and salt intake during three study time
points adjusted by age (Changes of all measurements were statistically
significant; P < 0.01)
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This document aims to provide clinicians and their
patients with the necessary tools and evidence based
information to better guide them in hypertension
prevention and management as set forth in various
guidelines from Canada, Europe, and the US. It is
possible to learn from developed countries what will
grant us the most success in controlling hypertension
and curbing the upward trend in related cardiovascular
disease in our country.

Materials and Methods

Clinical guidelines for the management of HTN
have been published in various countries, including
the World Health  Organization’s  updated
WHO/ISH Hypertension Guidelines (2003), the
European Society for HTN (ESO), the US-based
Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High BP (JNC 7),
UK’s National Institute for Health and Clinical
Excellence (NICE) and the Canadian HTN
Education Program (CHEP) Recommendations.
This document draws on the evidence and wisdom
of these established guidelines. The
recommendations are tailored for the most part,
from CHEP, NICE and JNC7 guidelines with
consideration of Iranian available data and research
on HTN as well as societal and health needs. A
collaborative group of Iranian experts from all
across the country including members from the
Isfahan Cardiovascular Research Institute, Iranian
Heart Association, the National Network on
Cardiovascular Disease, representatives of Deputies
of Health and Treatment of the Ministry of Health
drafted and revised the guidelines. Executive
members and internationally known HTN experts
from Canada, Europe, Australia and other countries
gathered to provide advice on the first national
Iranian recommendations on prevention, evaluation
and management of high BP. This guideline targets
on general physicians, cardiologist, internists and
other related specialties and was prepared in both
English and Persian languages.

To develop the guideline we decided to use a
comprehensive approach to review and adapt few of
the most internationally known and used HTN
guidelines. Therefore, we used the evaluation tool
“AGREE” and considered a high score of > 60%.
We adapted CHEP, NICE and JNC7 guidelines with
the following outlines:

1. Prioritized the

recommendations

2. Evaluated and discussed the required field and

health care gaps among the hypertension

based

evidenced

First Recommendation on High Blood Pressure Workingup

experts from all related medical specialties

3. Conducted a systematic evaluation of the
current strategies for HTN prevention and
treatment in order to ensure consistency

4. Considered recommendations which have
flexibility to be adapted and modified for the
special cases

5. Included the references and resources that are
used

* Search methods
The search strategy for this guideline was as follows:

1. The keywords “hypertension” and “blood
Pressure” were used for search in MeSH.

2. In Pubmed (www.pubmed.gov) search, an
advanced search setting of “practice guideline”
and “guideline”, all adults 19+ years,
publication since 2005 on, a total number of 31
guidelines for hypertension was found.

3. In TRIP (www.tripdatabase.com) search, for all
publication since 2005 on a total of 91
guidelines from different countries was found.

4. In National Guideline Clearinghouse website
(www.guideline.gov) we used the keyword
“hypertension” and advanced search of adults
19+ years, publication since 2005 on, “meta-
analysis of RCT”. A total of 13 references were
found.

5. In Cochrane (www.cochrane.gov) when EBM
guideline was searched, no guideline was
found.

6. In NICE website (www.nice.org.uk), UK
hypertension guideline was found.

7. No Iranian guideline on hypertension was
found in manual search in the previous
evidences.

8. From the above publications, three
hypertension guidelines were selected. These
three guidelines were evaluated with the
“AGREE” tool by the two experts who were
familiar with use of this tool. Out of the three
guidelines only one rated > 60% in the
“AGREE” tool. The high rated guideline then
were selected.

9. After selection of the guideline, search was
continued for all RCTs on “hypertension” in
adults between years 2008 to 2011 and 47
publications were chosen.

10.The first draft was edited based on the
searched publications and selected guideline.
The draft was reevaluated with the use of
“AGREE” tool and then presented in the
advisory meeting.

The recommendations in this guideline are based

on the scientific evidence and where there was a gap
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in the current evidences, the experts’ panel and
clinical experiences were used. Our goal is to
reevaluate the current guideline in 2 years to ensure
the evidences used are up-to-date and current.

This recommendation will be implemented in few
sites before it is sent by the Ministry of Health to be
cascaded down all over the country.

High blood pressure risk factors

Age and gender, race and ethnicity, family history,
obstructive sleep apnea, lifestyle factors, salt and
potassium, physical activity level and exercise, diet,
medications and street drugs, kidney problems, other
medical problems are all well-known risk factors for
high blood pressure.!

Accurate BP measurement

a) BP measurement in the office

Blood pressure should be assessed whenever
appropriate at visits, which includes when screening
for hypertension, assessing cardiovascular risk and
monitoring anti-hypertensive treatment. Use of
standardized measurement techniques is
recommended (grade D). Automated blood pressure
measurements can be used in the office setting (grade D).
Automated office measured systolic blood pressure
(SBP) of 140 mmHg or higher or diastolic blood
pressure (DBP) of 90 mmHg or higher should be
considered analogous to mean awake ambulatory SBP
of 140 mmHg or higher and DBP of 90 mmHg or
higher, respectively (grade D).1¢

b) Self-measurement of BP

In much of the hypertension education information
directed at consumers, a common message is “Know
your numbers”. Promoting awareness of hypertension
and its health risks is augmented by home monitoring
of BP between doctor visits. Self-measurement of BP
is helpful in diagnosing hypertension. It is also a
useful adjunct method of monitoring BP between in-
office measurements. Regular home monitoring of BP
is particularly useful for patients with diabetes
mellitus, chronic kidney disease, suspected non-
adherence, demonstrated white coat effect, BP
controlled in the office but not at home (masked
hypertension).

However, health care professionals should ensure
that patients who measure their BP at home have
adequate training, and if necessary, repeat training in
measuring their BP. Patients should be observed to
determine that they measure BP correctly and should
be given adequate information about interpreting
these readings.! Patients should only use validated

devices (including electronic devices), which must be
regulatly checked against a device of known calibration.

Home BP values for assessing white coat
hypertension or sustained hypertension should be
based on duplicate measures, morning and evening,
for an initial seven-day period. First day home BP
values should be disregarded.

Home SBP values = 135 mmHg or DBP
values = 85 mmHg should be considered elevated
and associated with an increased overall mortality risk
analogous to office SBP readings of = 140 mmHg or
DBP = 90 mmHg.!'® The method of proper self-
measurement of BP is fully explained in the complete
report.!”7
c) Ambulatory BP
Measuring ambulatory BP is useful for evaluating the
possibility of office-induced, or “white coat”,
hypertension. When home monitoring of BP by the
patient suggests white coat hypertension, its presence
should be confirmed with ambulatory BP before
making treatment decisions. Note that the absence of
a 10-20 percent BP decrease during sleep may
indicate increased CVD risk.2 Therapy adjustment
should be considered in patients with a mean 24 hour
ambulatory SBP of = 130 mmHg or DBP of = 80
mmHg or a mean awake SBP of = 135 mmHg or
DBP of 2 85 mmHg (grade C).1¢ After accurate BP
measurement, it is classified according to table 2.

d) Identifying resistant hypertension

In some patients, high blood pressure may not respond
to interventions such as lifestyle modifications and/or
drug treatment. Assessing why this is happening is
essential to modifying treatment recommendations to
optimize the blood pressure control. A number of
contributing factors may affect high BP and make it
resistant to treatment, such as the improper BP
measurement, excess sodium intake, inadequate
diuretic therapy, medication issues (i.e. inadequate
doses, drug actions and interactions), excess alcohol
intake and identifiable causes of hypertension.?

Evaluation of CVD Risk

A global cardiovascular risk should be assessed for all
hypertensive patients (grade A). This approach allows
a more accurate prediction of an individual’s
cardiovascular risk and use of more appropriate
pharmacological treatment. Informing patients of
their global cardiovascular risk improves effectiveness
of risk factor modification and adherence to
treatment (grade B). Assessment of total CVD risk
should be based on epidemiologic risk factor data
appropriate to the population to which it is applied.
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Table 2. Classification of blood pressure!

First Recommendation on High Blood Pressure Workinoup

Category Systolic blood pressure (mmHgQ) Diastolic blood pressure (mmHg)
Normal <120 and <80
Prehypertension 120-139 or 80-89
Hypertension, stage 1 140-159 or 90-99
Hypertension, stage 2 >160 or >100

The well-known Framingham Heart Study  urea nitrogen and creatinine) (grade D), fasting blood

produced sex specific coronary heart disease risk
assessment in a white middle class population. Due to
its limitation in terms of generalization and the need
for calibration to be used in certain populations, a
new cardiovascular disease risk assessment tool was
proposed by a group of Canadian and European
hypertension expert.

The tool that allows clinicians to better identify
patients at high total risk of developing cardiovascular
disease is called Systematic Coronary Cerebrovascular
Risk Evaluation (Score). The SCORE risk assessment
was derived from a large dataset of prospective
European studies and predicts fatal atherosclerotic
cardiovascular disease over a ten-year period. This
risk estimation is based on the following risk factors:
gender, age, smoking, systolic blood pressure and
total cholesterol. The threshold for high risk based on
fatal cardiovascular events is defined as "higher than
5%", instead of the previous "higher than 20%" using
a composite coronary endpoint.'8

This SCORE model originally has been calibrated
according to each European country’s mortality
statistics. In other words, if used on the entire
population aged 40-65, it will predict the exact
number of fatal CVD-events that eventually will
occur after 10 years. This could be also adapted for
Iranian population and use by our health care
professionals in near future.

Laboratory Tests

In patients diagnosed with hypertension, various
laboratory tests should be done at given intervals to
monitor BP concerning treatment efficacy.!o In
addition, testing is done to assess the possibility of
target organ damage (e.g. hypertensive damage to the
heart and kidneys), the presence of other diseases (e.g.
diabetes) and to identify potential secondary causes of
hypertension (e.g. kidney disease).””

In all patients with hypertension,
laboratory tests should include:1¢

Cell blood count (grade D), urinalysis (grade D),
urinary albumin excretion in patients with diabetes
(grade D), biochemistry (potassium, sodium, blood

routine

glucose (grade D), lipid panel including fasting serum
total cholesterol and high density lipoprotein
cholesterol, low density lipoprotein cholesterol and
triglycerides  (grade D) and standard 12-lead
electrocardiography (grade C).
It is also suggested to:
= Assess urinary albumin excretion in all patients
(grade D)
® Monitor all treated hypertensive patients for
the new appearance of diabetes as per currently
established diabetes guidelines (grade B)
= Repeat tests during the maintenance phase of
hypertension management (e.g. electrolytes,
creatinine and fasting lipids) at a frequency that
reflects the clinical situation (grade D)
= Assess uric acid (grade D)

Secondary Hypertension

Although in more than 90% of patients with high
blood pressure no undetlying causes could be
identified, up to 10% of hypertensives have a
secondary hypertension. This emphasizes the role of
screening in order to rule out undetlying causes of
hypertension or so-called secondary hypertension.
Screening begins with a complete medical history,
physical examination and laboratory investigations.2’

The most common cause for secondary
hypertension is chronic renal disease. Other common
causes include renovascular hypertension, primary
aldosteronism, and pheochromocytoma. Followings
are some steps to follow when investigating the
secondary causes of hypertension.

* Kidney disease. An elevated creatinine ot
reduced eGFR indicates kidney disease. Further
investigations to confirm the diagnosis are kidney
ultrasonography, urine analysis, electrolyte
measurement and metabolic evaluation.

® Renovascular hypertension. It is the second
most common cause of secondary hypertension.?!
Following findings are associated with the
presence of renovascular disease:

More than 1.5 cm difference in length between the
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two kidneys in ultrasonography, abdominal bruit,
deterioration of renal function in response to ACE
inhibitors, generalized arteriosclerotic  occlusive
disease with hypertension, malignant or accelerated
hypertension, new onset of hypertension after 50
years of age (suggestive of atherosclerotic renal
stenosis),  refractory  hypertension,  significant
hypertension (diastolic blood pressure > 110 mmHg)
in a young adult (< 35 years old), sudden
development or worsening of hypertension.

In patients with normal renal function in initial
screening test a magnetic resonance angiography
and/or computed tomographic angiography of kidney
is recommended as the next evaluating step. In
patients with diminished renal function in initial
screening a duplex Doppler ultrasonography of
kidney is recommended as the next evaluating step.

* Primary aldosteronism (PA). If in initial
screening the following conditions identified,
further investigation for PA is mandatory:
Unexplained  hypokalemia  (spontaneous  or

diuretic-induced), resistant hypertension, severe

hypertension (> 160 mmHg systolic or > 100 mmHg

diastolic), early onset (juvenile) hypertension (< 20

years), and/or stroke (< 50 yeats), incidentally

discovered appatently nonfunctioning adrenal mass

(incidentaloma), evidence of target organ damage (left

ventricular  hypertrophy,  diastolic  dysfunction
atrioventricular  block, carotid  atherosclerosis,
microalbuminutia, endothelial dysfunction)

particularly if disproportionate for the severity of

hypertension.

Initial screening test after careful preparation of
the patient is measurement of plasma aldosterone
levels and plasma renin activity as aldosterone-to-
renin ratio (ARR).

* Pheochromocytoma. Pheochromocytoma
should be suspected in those who have one or
more of the following conditions:

Hyper adrenergic spells (e.g. self-limited episodes
of non-exertional palpitations, diaphoresis, headache,
tremor, or pallor), resistant hypertension, a familial
syndrome that predisposes to catecholamine-secreting
tumors (e.g. MEN-2, NFI, VHL), a family history of
pheochromocytoma, incidentaloma of adrenal,
presser response during anesthesia, surgery or
angiography (hypotension or hypertension with or
without cardiac arrhythmia), onset of hypertension at
a young age (< 20 years), idiopathic dilated
cardiomyopathy, a history of gastric stromal tumor or
pulmonary chondromas (carney triad), hypertension
and diabetes.

Detection of secondary hypertension is important

for proper management and selecting right choice of
treatment.

Approach to primary prevention of
hypertension

Hypertension can be prevented by complementary
application of strategies that target the general
population and individuals and groups at higher risk
for high blood pressure. Lifestyle interventions are
more likely to be successful and the absolute
reductions in risk of hypertension are likely to be
greater when targeted in persons who are older and
those who have a higher risk of developing
hypertension compared with their counterparts who
are younger or have a lower risk. However,
prevention strategies applied early in life provide the
greatest long-term potential for avoiding the
precursors that lead to hypertension and elevated
blood pressure levels and for reducing the overall
burden of blood pressure related complications in the
community. A population-based approach that is
aimed at achieving a downward shift in the
distribution of blood pressure in the general
population is an important component for any
comprehensive plan to prevent hypertension. A small
decrement in the distribution of systolic blood
pressure is likely to result in a substantial reduction in
the burden of blood pressure-related illness as
mentioned earlier. Public health approaches, such as
lowering sodium content or caloric density in the
food supply, and providing attractive, safe, and
convenient opportunities for exercise are ideal
population-based approaches for reduction of average
blood pressure in the community. Enhancing access
to appropriate facilities (parks, walking trails and bike
paths) and to effective behavior change models is a
useful strategy for increasing physical activity in
general population.??

Management of hypertension

The optimal management of hypertension includes
primary prevention of CVD through lifestyle
modifications as well as possibly the use of
antihypertensive drug therapy. The decision to initiate
pharmacological ~ treatment and making the
appropriate choice of drug(s) for each patient are
guided by various criteria.
Initiate pharmacological therapy if:16
* BPis = 160/100 mmHg with no organ damage
and no other CVD risk factors (grade A).
® Diastolic BP is = 90 mmHg with organ
damage or other CVD risk factors; systolic BP
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is 2 140 mmHg with organ damage or other
CVD risk factors (grade A).

* Consider treatment in all patients with above
indications regardless of age (grade B). Pay
attention when managing patients who are
elderly and frail.

® Stage 1 hypertension without target organ
damage or other comorbidities after 3 to 6
months of nonpharmacological treatment
(grade A).

a) Setting treatment goals

Setting a blood pressure target depends on a patient’s
BP level (stage 1 or 2) of hypertension, as well as
other medical conditions. Blood pressure targets will
vary according to which of the following criteria a
patient meets:10

* Hypertension with no target organ damage or
other medical condition

* Target: Less than 140/90 mmHg (grade A)

* Patients with diabetes

* Target: Less than 130/80 mmHg (grade A)

= Patients with chronic kidney disease

» Target: Less than 130/80 (grade A)

Treatment compliance is a key factor in
successfully meeting and maintaining of blood
pressure targets. Studies showed that the good
adherence to therapy is associated with lower
mortality when compared to poor adherence.? For
drug therapy, single-pill antihypertensive
combinations are recommended, since a simplified
regimen may help increase patient treatment
compliance. ¢
b) Lifestyle modification
Promoting and helping patients to make healthy
lifestyle changes can be effective for preventing and
managing hypertension, as well as for reducing
cardiovascular disease risk. For patients with mild
hypertension, recommending lifestyle changes may
be enough to control blood pressure (grade D).
Modifications can include quitting smoking, regular
exercise (grade D), losing weight and reducing
abdominal obesity (grade C), limiting alcohol intake
(grade B) and eating a healthy diet (grade B) that is
low in fat and high in fiber, decrease intake of
sodium (grade B) and stress management. Losing
weight, for example, can reduce blood pressure by
1.6/1.1 mmHg for every 1 kg (2.2 1b.) of weight
lost.?3 For patients who require treatment with
medication, making lifestyle changes in addition to
drug therapy, can help patients to achieve better
BP control.

In addition, some patients may be motivated to
make lifestyle changes if it means they can reduce or

First Recommendation on High Blood Pressure Workinoup

stop use of antihypertensive drug therapy. Treated
patients who have a low CVD risk and well-controlled
BP can be offered a trial reduction or withdrawal of
therapy ~ combined with  appropriate lifestyle
recommendations and continued monitoring.2
Lifestyle modifications can have a significant
positive effect on blood pressure reduction:2
= Weight reduction: Maintain normal body
weight (body mass index 18.5-24.9 kg/m?2).
» Average BP reduction: 5-20 mmHg/10 kg
weight loss
® Dietary sodium reduction: Reduce dietary
sodium intake to < 100 mmol per day (2.4 g
sodium or 6 g sodium chloride).
® Average BP reduction: 2-8 mmHg
" DASH eating plan: Adopt a diet rich in
fruits, vegetables, and low-fat dairy products with
reduced content of saturated and total fat.
= Average BP reduction: 8—14 mmHg
® American National Institute of Health
recommended the DASH diet, which stands for
dietary approaches to stop hypertension, to lower
blood pressure.?* More details on DASH diet are
explained in the complete report.!”
® Aerobic physical activity: Regular aerobic
physical activity (e.g., brisk walking) at least 30
minutes per day, most days of the week.
= Average BP reduction: 4-9 mmHg
Aerobic type exercise is more effective than
exercise type that involves resistance training, (e.g.
weight lifting).2
Stress management: In patients in whom stress
could be a contributing factor to their hypertension,
use of relaxation technique showed to be effective
(grade B).
c) pharmacologic Treatment!6
While lifestyle changes can be a very effective part of
managing hypertension, patients usually need a
combination of lifestyle changes and drug therapy to
achieve target blood pressures. Patients often need
more than one type of anti-hypertensive medication,
or combination therapy to reach their blood pressure
goal (See Figures 2 and 3).
Threshold BP values for pharmacological
treatment Indications are:?” Systolic or diastolic
hypertension 2 160/100 mmHg
Diabetes ot chronic kidney disease = 130/80 mmHg
For patients at low risk with stage 1 hypertension
(140-159/90-99 mmHg): Lifestyle modification can
be recommended as the only therapy for the first 3 to
6 months
For patients with target ortgan damage
(140-159/90-99 mmHpg): Treat with pharmacotherapy
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For patients with diabetes or chronic kidney
disease with BP 2 130/80 mmHg: Consider
pharmacotherapy

For patients with other risk factors (140-159/90-99
mmHg despite lifestyle modification): Treat with
pharmacotherapy

i. Anti-hypertensive drugs and their availability in
Iran

% Angiotensin converting enzyme inhibitors

(ACEIs)

ACEIs are generally well tolerated and do not have
adverse effects on lipid and glucose metabolism.
Their safety profile is good. ACEIs have been shown
to reduce mortality and morbidity in patients with
congestive heart failure and in post myocardial

Algorithm I:
Screening, diagnosis and follow-u

infarction patients with reduced left ventricular
ejection  fraction. In patients at increased
cardiovascular risk, ACEIs have been shown to
reduce morbidity and mortality as well as
cardiovascular mortality in diabetic patients. In
addition, they have been shown to prevent the onset
of microalbuminuria, reduce proteinuria and retard
the progression of renal disease as well as non-
diabetic renal disease.

In patients with established vascular disease but
normal left ventricular function, ACEIs reduce
mortality, myocardial infarction, stroke and new onset
congestive  heart failure. These benefits are
independent of their effects on left ventricular
function and blood pressure.

BP measurement, history, physical exam

Pre-hypertension
SBP> 120 < 139 mmHg
DBP > 80 < 89 mmHg

Normal BP
(BP < 120/80 mmHg)

High BP

BP > 140/90 mmHg Hypertensive emergency

BP measurement 1 yea Follow-up BP
later measurement in
6 months

Two more readings shoulg
be taken during the same]
visit if BP > 140/90 mmHg

Immediate medical
management

Measurement of BP one
week later

If BP > 140/90 mmHg

Confirm HTN

Go to Algorithm II

Figure 2. Algorithm I for screening and diagnosis of hypertension
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Algorithm 11:
Management of hypertension (HTN

First Recommendation on High Blood Pressure Workinoup

Confirm HTN

Evaluate the patient
1. Clinical and laboratory evaluation
2. R/o secondary HTN
3. Assessment of target organ damag
4. Assessment of comorbid disease

)

Refer to specialist — Yes |« Is secondary HTN there3—{ NO
Principles of
Hypertension 1. Target organ damage
Treatment: 2. Comorbid disease
Treat to target 3. BP>160/100 mmHg
BP < 140/90
mmHg or BP <
130/80 mmHg
in patients with | |
diabetes or NO Yes
chronic kidney
disease |
| | | |
Drug L egends: SBP> 140- 1) Monotherapy || 2) Dual therapy If 3) Combination 4) Pharmacological
ACEI: 159 mmHg Thiazide, ACEI, || BP is>20 mmHg therapy (triple or || treatment as
Angiotensin DBP>90-99 | | ARB, CCB or systolic or> 10 quadruple). If BP || compelling
converting mmHg BB mmHg diastolic is >160 mmHg indication
enzyme above target or systolic or > 100
inhibitor, ARB: [ partially responsive mmHg diastolic
Angiotensin Life style modificatior to monotherapy and non-
receptor (3-6 months) (any 2 except responsive to
blocker, BB: ACE/ARB dual therapy
Beta-blocker, |—|—| combination)
CCB: Caldlum | [ 8p= 140190 | [ BP < 140190
mmHg mmHg
I I
h Inltlatle ical Follow-up
pharmacologica (3 months later)
treatmer

1) Monotherapy:
Thiazide, ACElI,
ARB, CCB or BB

2) Dual therapy:

If BP is> 20 mmHg systolic or 10
mmHg diastolic above target or
partially responsive to monotherapy
(any 2 except ACE/ARI combinatior)

3) Combination (triple or quadruple)
therapy:

If BP is> 160 mmHg systolic or 100
mmHg diastolic and non-responsive tp

dualtherap»

Resistant high blood pressure?
Optimize dosages or add additional drug until dgdabd pressure is achieved
Consider consultation with hypertension specialist

Figure 3. Algorithm II for treatment and follow-up of hypertension
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Adverse effects include cough and, rarely,
angioedema. In patients with renovascular disease or
renal impairment, deterioration in renal function may
occur. Serum creatinine should be checked before
initiation and repeated within one to two weeks after
initiation (for 2 months then longer). Any increase
should be confirmed immediately and monitored. If
there is a rise of serum creatinine of more than 30%
from baseline within two months, ACEIs should be
stopped. ACEIs may increase fetal and neonatal
mortality and therefore are contraindicated in
pregnancy, and should be avoided in those planning
pregnancy (Table 3).

% Angiotensin receptor blockers (ARBs)

ARBs are drugs that specifically block angiotensin 11
receptor. Unlike ACEIs, persistent dry cough is less
of a problem. ARBs are recommended in ACEI
intolerance patients. As with ACEIls, they are
contraindicated in pregnancy and bilateral renal artery
stenosis. ARBs are effective in preventing progression
of diabetic nephropathy and may reduce the incidence
of major cardiac events in patients with heart failure
hypertensive LVH and diastolic heart failure. The
Blood Pressure Lowering Treatment Trialist
Collaboration (BPLTTC) in a meta-analysis of 21
randomized trial found that there were no clear
differences between ACEls and ARBs for the

outcomes of stroke and heart failure. Combination of
ARBs and ACEIs are not recommended except for
reducing proteinuria (Table 4).

% Calcium channel blockers (CCBs)

Long-acting CCBs have been shown to be safe and
effective in lowering blood pressure, both as first-line
agents and in combination with other classes of
antihypertensive drugs (Table 5). There are three major
classes of CCBs (phenylalkylamines, dihydropyridines
and benzothiazepines) with different characteristics
and all are effective in lowering BP. With few
exceptions, they have no undesirable metabolic effects
and their safety profile in hypertension is good. Long-
acting dihydropyridine CCBs are particulatly effective
in reducing isolated systolic hypertension. They are also
effective in reducing cerebrovascular events by 10%
compared with other active therapies. Short acting
CCBs are no longer recommended and should be
phased out. The use of sublingual nifedipine is also
discouraged. Long acting CCBs may also be useful in
treating hypertensives with coronary heart disease.
Adverse effects include initial tachycardia, headache,
flushing, constipation and ankle edema. Unlike other
dihydropyridine CCBs, verapamil may reduce heatt rate
and care should be exercised when used with
betablockers.

Table 3. Angiotensin-converting enzyme inhibitors available in Iran

Drug Drugform Initial dosage Maximum Dose  Daily dose frequency
Captopril Tab (25 mg, 50 mg) 25 mg 100 mg* 2
Enalapril Tab (5 mg, 20 mg) 5mg 40 mg 1-2
Lisinopril Tab (10 mg, 20 mg) 10 mg 40 mg 1

* In patients with congestive heart failure, maximum daily dose could be 50 mg three times daily (TID)

Tab: Tablet

Table 4. Angiotensin receptor blockers available in Iran

Drug Drug form Initial dosage Maximum dose  Daily dose frequency
Losartan Tab (25 mg, 50 mg) 25 mg 100 mg 1-2
Valsartan Tab (80 mg, 160 mg) 80 mg 320 mg 1-2
Telmisartan Tab (80 mg) 80 mg 80 mg 1

Tab: Tablet

Table 5. Calcium channel blockers available in Iran
Drug Drug form Initial dosage Maximum dosage  Daily dose frequency

Dihydropyridine calcium channel blockers

Amlodipine Tab long acting (5 and 10 mg) 2.5 mg g 1

Nifedipine Extended release Cap (20 mg) 30 mg 60 mg 1

Non-dihydropyridine calcium channel blockers

Verapamil Immediate release Tab (40 mg) 80 mg 3g0m 2-3

Diltiazem Immediate release Tab (60 mg) 30 mg 60 m 3
Extended release Tab (120 mg) 120 mg 540 mg 1

Tab: Tablet; Cap: Capsule
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% B-Blockers

B-blockers have long been established in the
treatment of hypertension. They are particularly
useful in hypertensive patients with effort angina,
tachyarrhythmias or previous myocardial infarction
where they have been shown to reduce cardiovascular
morbidity and mortality. Certain beta-blockers such as
carvedilol (beta- and alpha-blocker), bisoprolol and
long-acting metoprolol have been shown to be
beneficial in patients with heart failure. Beta-blockers
are absolutely contraindicated in patients with active
obstructive airways disease and heart block (2 and
3d degree) and have relative contraindication in
peripheral arterial disease and first-degree AV block.
They are generally well tolerated. Adverse effects
reported  include  dyslipidemia, masking  of
hypoglycaemia, increased incidence of new onset
diabetes mellitus, erectile dysfunction, nightmares and
cold extremities. However, with the advent of newer
antihypertensive agents with better efficacy and better
safety profile, concern has been voiced over their
widespread use in the treatment of hypertension (Table 6).
% Diuretics

The use of diuretics is well established in the
treatment of hypertension (Table 7). Thiazide
diuretics are especially cheap and ate one of the most
widely used antihypertensive agents. When used in
patients with essential hypertension and relatively
normal renal function, thiazides are more potent than
loop diuretics to decreased hypertension. However, in
patients with renal insufficiency (serum creatinine 2.5
mg/dl), thiazides are less effective and loop diuretics
should be used instead. Diuretics may be used as
initial therapy. They also enhance the efficacy of other
classes of antihypertensive drugs when used in
combination. In the elderly with no co-morbid
conditions, diuretics are the drugs of choice in the
treatment of systolic-diastolic hypertension and
isolated systolic hypertension. Diuretics not only
reduce the incidence of fatal and non-fatal strokes but
also cardiovascular morbidity and mortality. Thiazide

Table 6. 3-Blockers available in Iran

First Recommendation on High Blood Pressure Workingup

diuretics should be used with care in patients with
gout with an absolute contraindication in patients
presenting with active gout as they may precipitate an
acute attack. Potassium-sparing diuretics may cause
hyperkalemia if given together with ACEIs or ARBs
or in patients with underlying renal insufficiency.
Aldosterone antagonists and potassium  sparing
diuretics should be avoided in patients with serum
potassium > 195 mg/L. Adverse effects are
uncommon, unless high doses are used. These include
increased serum triglyceride, glucose and uric acid;
decreased potassium, sodium and magnesium levels
and erectile dysfunction. Serum electrolytes, in
particular potassium, should be closely monitored.

% The o-blockers and the combined «-, B-

blockers

The peripheral aj-adrenergic blockers lower BP by
reducing peripheral resistance. They also reduce
prostatic and urethral smooth muscle tone and
provide symptomatic relief for patients with early
benign prostatic hypertrophy (BPH). They should be
the logical choice for hypertensive patients with BPH.
The use of non-specific x-adrenergic blockers like
phentolamine and phenoxybenzamine has been
restricted to the treatment of pheochromocytoma
(Tables 8-10).

Alpha-1 adrenergic blockers have favorable effects
on lipid metabolism. However, postural hypotension
is a known side effect, especially at initiation of
therapy. Combined «, B-blockers offer enhanced
neurohormonal blockade. Labetalol has been in use
for over 20 years and is safe in pregnancy. Its
intravenous formulation is useful in hypertensive
emergencies, including pre-eclampsia and eclampsia.
Carvedilol has been shown to be effective in
hypertension and to improve mortality and morbidity
in patients with heart failure. In addition, it has no
adverse effects on insulin resistance and lipid
metabolism. However, its safety in pregnancy has not
been established. Table 9 shows direct vasodilators
which used in hypertension treatment.

Drug Drugform Initial dosage = Maximum dose Daily dose
Atenolol Tab (50 mg, 100 mg) 25 mg 100 mg 1
Metoprolol Immediate release Tab (50 mg) 50 mg 200 mg 1-2
Extended release Tab (47.5 mg) 47.5 mg 190 mg 1
Propanolol Tab (10 mg, 20 mg, 40 mg) 40 mg 160 mg 2
Carvedilof Tab (6.25 mg, 12.5 mg, 25 mg) 6.25 mg 50 mg 2

* Selective B1—Blocker
** Non-Selective B1—Blocker

S1f patient’s weight = 70 kg, carvedilol dosage is 50 mg twice a day

Tab: Tablet
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Table 7. Diuretics available in Iran

Drug Drugform Initial dose Maximum dose Daily dose frequency
Hydrochlorothiazide Tab (50 mg) 12.5 mg 50 mg 1
Triamterene/ Tab (50 mg/25 mg) 1 tab/daily 2 tab/daily 1-2
Hydrochlorothiazide
Furosemide Tab (40 mg) injection
(20 mg, 40 mg)
Spironolactone Tab (25 mg) 25 mg 50 mg 1-2
Tab: Tablet
In some patients treated once daily, the prescribing to women of childbearing potential as

antihypertensive effect may diminish towards the end
of the dosing interval (trough effect). Blood pressure
should be measured just prior to dosing to determine
if satisfactory blood pressure control is obtained.
Accordingly, an increase in dose or frequency may
need to be considered. Appropriate drug choices in
hypertensive patient with compelling indication are
presented in table 11.
ii. Pharmacotherapy in patients with no additional
risk factors or disease (Target < 140/90 mmHg)
¢ Diastolic +/- systolic hypertension, isolated
systolic ~ hypertension,  isolated  diastolic
hypertension
Initial therapy: Monotherapy with thiazide diuretics
(grade A), ACEIls (grade B), ARBs (grade B), or long-
acting CCBs (grade B); ASA and statins may be
considered for selected patients. Use of beta-blockers
is not recommended in patients unless there are other
indications (grade B).
Second-line therapy: If target levels are not achieved
using monotherapy, other first-line agents can be used
in combination (grade B), such as a thiazide diuretic
(grade B) or CCBs (grade B) with either ACEI, ARB
or beta-blocker. For the third choice of therapy, it
may be needed to ensure that diuretics are included.
Additional notes: Caution is required when

ACEIs, ARBs and direct renin inhibitors are potential
teratogens. It is not recommended to combine an
ACE inhibitor with an ARB except for special
situation that will be judged by specialists (grade A).

Combination therapy using two first line agents
may also be considered as initial treatment of
hypertension (grade C) if systolic BP is 20 mmHg
above target or if diastolic BP is 10 mmHg above
target. Caution should be exercised in frail and elderly
patients when using combination therapy fist line.
Combination of an ACE inhibitor (or an ARB) and
a dihydropyridine CCB is preferred to an ACE
inhibitor (or an ARB) and hydrochlorothiazide
(grade A).
% Global vascular protection treatment for

hypertensive adults with no additional disease
Statin therapy is recommended in hypertensive
patients with three or more cardiovascular risk factors
in patients older than 40 years old (grade A) or in
patients with established atherosclerotic disease
regardless of age (grade A).

Strong consideration should be given to the
addition of low does acetylsalicylic acid therapy in
hypertensive patients (grade A). In patients older than
50 years old caution should be exercised if BP is not
controlled (grade C).

Table 8. Centrally acting adrenergic receptor agonists available in Iran

Drug Drug form Initial dosage Maximum dose  Daily dose frequency
Clonidine (Catapres) Tab (0.2 mg) 0.1 mg 0.8 mg 2
Methyldopa Tab (250 mg) 250 mg 1000 mg 2

Tab: Tablet

Table 9. Direct vasodilators available in Iran
Drug Drug form Initial dose Maximum dose Daily dose frequency
Hydralazine* Tab (10 mg, 25 mg, 50 mg) 25 mg 100 mg 2
Minoxidil* Tab (10 mg) 2.5mg 80 mg 1-2

*It is recommended to use in combination with diuretics and B Blockers

Tab: Tablet
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Table 10. «-Blockers Available in Iran

First Recommendation on High Blood Pressure Workinoup

Drug Drugform Initial dosage Maximum dose  Daily dose frequency
Prazosin Tab (1 mg, 5 mg) 2mg 20 mg 2-3
Trazocin Tab (2 mg, 5 mg) 1mg 20 mg 1-2

Tab: Tablet

Table 11. Choice of drug therapy in hypertensive patients with comorbid conditions - drugs that may have favorable effect

on comorbid conditions

Conditions

Drugs Comments

Diabetes with proteinuria
Stable Angina
Heart Failure

Supraventricular tachycardia
Cough from ACEI

Gout

Dyslipidemia

Essential tremor
Hyperthyroidism

Peripheral Vascular Disease
Migraine

Osteoporosis

Perioperative hypertension
Acute coronary syndrome

Prostatism
Renal Insufficiency

Elderly (> 65 years old) with no
comorbid diseases

ACEI, ARB, low dose ditirs,
and long acting CCBs
B-blockers and CCBs, ACEI, ARB If LVEF < 30% veraphand
diltiazem should be avoided
ACEI, ARB, carvedilol, sustained

release metoprolol, diuretics
B-blockers and non DHP CCBs
ARBs ARBSs could be used as sulntiin
for ACEls
ACEI, ARB, CCBs anfl-blockers
ACEI, ARB, CCBs and-blockers
Non-selectieblockers
B-blockers
CCBs, ACEI, ARB
B-blockers CCBs
Thiazide diuretics
B-blockers
B-blockers, ACEI, ARB If3-blockers are contraindicated,
long acting DHP CCBs should be
used.
A-blockers
ACEI, ARB, thiazide, loop diuretics ACEI and ARBeatontraindicated
in bilateral renal artery stenosis

Diuretics, CCBs, ARBs, ACEI

ACEI: Angiotensin-converting enzyme inhibitors, ARB: Angiotensin receptor blockers, CCB: Calcium channel blockers, DHP:

Dihydropyridine

Table 12. Choice of drug therapy in patients with comorbid conditions - drugs that may have unfavorable effect on

comotbid conditions

Conditions Drug
Bronchospasm B Blockers

Bilateral renal vascular disease ACEI, ARB
Depression Centrala-agonists (Reserpine)

Diabetes type | and Il

Heart block 2° or 3°

Heart failure

Hyperkalemia

Gout

Liver disease

Peripheral vascular disease
Pregnancy

Renal insufficiency

B-blockers, high dose diuretics
B-blockers and non-DHP CCBs
CCBs (except long acting DHP)
ACEI, ARB, aldosterone blockers
Hydrochlorothiazide
Labetalol, methyldopa
B-blockers
ACEIl* ARB*
Potassium sparing agents, aldosterone blockers

* Contraindicated

ACEI: Angiotensin-converting enzyme inhibitors, ARB: Angiotensin receptor blockers, CCB: Calcium channel blockers, DHP:

Dihydropyridine
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iii. Pharmacotherapy in patients with additional
risk factors or diseases
In HTN patients with comorbid conditions like
diabetes, coronary artery disease, heart failure, left
ventricular hypertrophy, new or past stroke or
transient ischemic attack, kidney diseases and
petipheral diseases there are specific
recommendations as first or second line therapies, all
presented in the full report!” and briefly presented
here (Table 12).
% High blood pressute in paediatrics
The presence management of
modifiable cardiovascular risk factors, such as
hypertension, dyslipidemia, diabetes and obesity, in
the pediatric population is becoming increasingly
apparent. Obesity in childhood is predictive of obesity
in adulthood, and is a major cardiovascular risk factor.
While childhood obesity is most widespread in the
most industrialized countries, it is also becoming a
fast-growing problem in developing countries, such as
Iran.?’ The childhood obesity epidemic appears to be
associated with the increasing prevalence of HTN.

Systolic blood pressure has been recognized as a
stronger predictor of mortality than diastolic blood
pressure in middle aged and older adults. However, in
younger population, isolated diastolic hypertension is
more common. According to some studies, elevated
diastolic blood pressure (with a risk threshold of 90
mmHg) in adolescent males was more consistently
related to mortality than systolic hypertension.?

Hypertension guidelines such as the European
Society of Hypertension (2009) and the US (JNC 7)
have recognized the significance of hypertension in
children and adolescents, and how it contributes to
the growing burden of cardiovascular disease
worldwide.

Pediatric BP targets are:2
In general:

= BP <90 age, sex and height specific percentile

* BP < 75% percentile in children without

proteinuria
= BP < 50 percentile in cases of proteinuria
= 24-hour ambulatory BP (ABP) measurements
is strongly recommended

Most common causes of hypertension by age
group in pediatrics are presented in the full report.!”
+ High blood pressutre in obesity
Recent epidemiological studies have revealed that the
prevalence of obesity in Iran is equal to or higher than
Europe and the United States and it is the primary
cause of the rising prevalence of important comorbid
states such as hypertension, cardiovascular and renal
disease. This is also in line with the present etiologies

vascular

and need for

of death in Iran with cardiovascular disease and
cancer accounting for neatrly 60% of causes of non-
traumatic death. The prevalence of obesity in Iran has
reached epidemic proportions and is specifically
affecting women and younger age groups too.
Increasing prevalence of obesity and metabolic
syndromes might therefore be expected. Thus, it is
not surprising that death from cardiovascular diseases
is presently the most common cause of mortality in
Iran and constitutes 45% of etiologies for all types of
death in this country. Different age and sex groups
lead to large variation in the prevalence of obesity in
Iran. The prevalence of obesity in those less than 18
year olds was about 5.5% and 21.5% in the older
group. In adults, women reported higher prevalence
of obesity in comparison to men. The difference
between women and men regarding obesity
prevalence was increased by age.30-40

Obesity (body mass index = 30 kg/m?) in
hypertensive patients presents a unique challenge to
optimal management of blood pressure. It is an
increasingly common risk factor for both
hypertension and CVD. The overall prevalence of
hypertension increases in relation to rising obesity
levels.#! In treated patients, obesity may be associated
with poor response to antihypertensive therapy'¢ and
can be a secondary cause of resistant hypertension.
An epidemiological study found that as weight
increased, greater levels of BP (from 145.5/84.5 to
149.5/89 mmHg), worse control over BP (from
29.6% to 15.4%) and a greater prevalence of
metabolic syndrome (from 20.8% to 66.9%) were
observed.#? In addition, an increase in both body
mass index and abdominal obesity was associated
with worse control of BP. Reducing abdominal
obesity and achieving a healthy weight should be
encouraged in all hypertensive patients.
*+ High blood pressure in elderly
Hypertension in elderly might deserve more attention.
Hypertension occurs in more than two-thirds of
individuals after age 65 years and is the population
with the lowest rates of BP control. Treatment
recommendations for older people with hypertension,
including those who have isolated systolic
hypertension, should follow the same principles
outlined for the general care of hypertension.
However, when treating the elderly for hypertension,
it is also necessaty to consider the other medical
conditions that they may have. Some of these
conditions may make the patients more prone to side
effects from the medications. It is recommended that
the antihypertensive medications be started at low
doses and increased slowly to avoid a too rapid or
excessive lowering of blood pressure; however,
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standard doses and multiple drugs are needed in the
majority of older people to reach appropriate blood
pressure targets.?

 High blood pressute in sleep apnea

The seventh report of the Joint National Committee?
identified obstructive sleep apnea as an important
identifiable cause of hypertension. As many as half of
all patients with sleep apnea may have underlying
hypertension, and many patients with hypertension,
particularly  resistant  hypertension, may have
obstructive sleep apnea. In fact, there seems to be an
interaction between obstructive sleep apnea severity
and resistance to antihypertensive medications. The
first-line treatment for obstructive sleep apnea-
induced hypertension is treatment of sleep apnea and
antihypertensive medications as indicated. The most
effective methods of treatment of sleep apnea include
continuous ~ positive airway pressure, postural
adjustments and weight control. Tracheostomy is
considered a last resort in difficult-to-treat, medically
complicated obstructive sleep apnea.*?

 High blood pressute in women

In women, use of oral contraceptive pills may
increase blood pressure and the risk of hypertension
increases with duration of use. Therefore, in women
taking oral contraceptives, regular blood pressure
measuring should be conducted. In women with
hypertension or the risk of development of
hypertension, other forms of contraception might be
considered. In contrast, menopausal hormone therapy
does not raise blood pressure.

Women with hypertension who become pregnant
should be followed carefully because of increased
risks to mother and fetus. Methyldopa, B-blockers,
and vasodilators are preferred medications for the
safety of the fetus. ACEIs and ARBs should not be
used during pregnancy because of the potential risk
for the fetus and should be avoided in women who
are likely to become pregnant.

Preeclampsia, which occurs after the 20 week of
pregnancy, is characterized by new-onset or
worsening hypertension, albuminuria, and
hyperuricemia, = sometimes  with  coagulation
abnormalities. In some patients, preeclampsia may
develop into a hypertensive urgency or emergency
and may require hospitalization, intensive monitoring,
early fetal delivery, and parental antihypertensive and
anticonvulsant therapy.?
¢ Hypertension crisis
Definition
Hypertensive crisis is defined as acute (severe, rapid)
elevation of BP, with a systolic blood pressure usually
greater than 180 mmHg (in HTN emergency it is
often higher than 220 mmHg) or a diastolic blood

First Recommendation on High Blood Pressure Workinoup

pressure greater than 110 mmHg (in HTN emergency
it is often higher than 120 mmHg). The rapidity of
the rise may be more important than the absolute
level in producing acute vascular damage.

Hypertensive crisis is divided into two categories
based on the presence or absence of target organ
damage (TOD). When acute evidence of impending
or ongoing damage of a target organ (Le.
cardiovascular, renal, central nervous system) is
present, the condition is considered a hypertensive
emergency and the rapid reduction of BP is indicated
to minimize TOD. Examples include hypertensive
encephalopathy, intracranial hemorrhage,
myocardial infarction, unstable angina, acute left
ventricular failure with pulmonary edema, dissecting
aneurysm, acute trenal failure and eclampsia of
pregnancy.

If no acute clinical evidence of TOD is present in
patients with severely elevated BP, the condition is
considered hypertensive urgency. In this situation,
evidence of TOD is often present, but non-
progressive. Examples include upper levels of stage 11
hypertension (usually higher than 180/110 mmHg)
associated with severe headache, shortness of breath,
epistaxis, pedal edema, severe anxiety.

Accelerated hypertension is defined as a recent
significant increase over baseline BP that is associated
with TOD. This is usually seen as vascular damage on
funduscopic examination, such as flame-shaped
hemorrhages or soft exudates, but without
papilledema. In contrast to hypertensive emergency,
no evidence suggests a benefit from rapid and
aggressive reduction in BP in patients with
hypertensive urgency. In fact, such aggressive therapy
may harm the patient, resulting in cardiac, renal, or
cerebral hypoperfusion.

The primary goal of the emergency physician is to
determine which patients with acute hypertension are
exhibiting symptoms of end-organ damage and
require immediate intravenous (IV) parenteral
therapy. In contrast, patients presenting with acutely
elevated BP without symptoms should have initiation
of medical therapy and close follow-up in the
outpatient setting. The emergency physician must be
capable of appropriately evaluating patients with an
elevated BP, correctly classifying the hypertension,
determining the aggressiveness and timing of
therapeutic interventions, and making disposition
decisions.

Etiology

The rapidity of onset suggests a triggering factor
superimposed on pre-existing hypertension. Most
patients with a HTN crisis have already diagnosed but
uncontrolled (primary) hypertension and have recent

acute
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or abrupt discontinuation of previously prescribed
antihypertensive therapy or have poor adherence to the
medications. The lack of a primary care physician and
failure to adhere to prescribed antihypertensive regimens
are major risk factors for hypertensive emergencies.
History and physical examination

The symptoms and signs of hypertensive crises vary
from patient to patient (Table 13). The most common
presentations of hypertensive emergencies at an
emergency room are neurologic symptoms and signs
of hypertensive encephalopathy (headache, altered
level of consciousness) and/or focal neurologic signs
or cerebral infarction, acute left ventricular failure
(pulmonary edema or merely dyspnea) and coronary
ischemic syndromes (chest discomfort, acute
myocardial infarction). In some patients, severe injury
to the kidneys may lead to acute renal failure with
oliguria and/or hematutia.

A patient with hypertension emergencies almost
always has retinal papilledema as well as flame-shaped
hemorrhages and exudates.

BP must be checked in both arms to screen for

Table 13. Clinical characteristics of the hypertensive crisis

aortic dissection. Furthermore, screen for carotid or
renal bruits, palpate the precordium, looking for
sustained left ventricular lift; and auscultate for a third
or fourth heart sound or murmurs (Table 14).
Laboratory evaluation

A complete blood count and smear (to exclude a
microangiopathic anemia), electrolytes, blood urea
nitrogen, creatinine, urinalysis (to evaluate for renal
impairment), and electrocardiogram should be
obtained in all patients. Chest radiography should be
obtained in patients with shortness of breath or chest
pain, and a brain computed tomography scan should
be obtained in patients with neurologic symptoms. In
patients with unequal pulses and/or evidence of a
widened mediastinum on the chest radiograph, a
chest computed tomography or magnetic resonance
imaging should be considered.

Medical management

An important point to remember in the management
of the patient with any degree of BP elevation is to
"treat the patient and not the number" and the
Hippocratic edict "first, do no harm" is advisable.

Blood pressure (mmHg)
Funduscopic findings
Neurologic status

Cardiac findings

Renal symptoms
Gastrointestinal symptoms
Hematologic findings

Usually > 220/120-140 mmHg

Retinal changes grade 1l (hehages, exudates), or grade IV (papilledema)
Headache, confusion, somnolestapor, visual loss, seizures, focal neurologic

deficits, coma

Prominent apical pulsation, casdinlargement, congestive heart failure
Azotemia, proteinuria, oliguria

Nausea, vomiting
Microangiopathic hemolysis

Table 14. The evaluation of hypertension urgency and emergency

Sever e hypertension (Urgency)

Parameter -
Asymptomatic

Hypertension emer gency

Symptomatic

Blood pressure > 180/110 mmHg

> 180/110 mmHg

Usually >220/140 mmHg

Headache, anxiety, oftenSevere headache, shortnessShortness of breath, chest discomfort,
of breath, nose bleeding nocturia, dysarthria, weakness, altered

consciousness

Encephalopathy, pulmonary edema,
renal insufficiency, cerebrovascular
accident, cardiac ischemia

Baseline laboratory tests, intravenous
line, monitor BP, may initiate
parenteral therapy in emergency room

Symptoms
asymptomatic
Examination No TOD, no clinical TOD; clinical
cardiovascular disease cardiovascular disease
present, stable
Therapy Observe 1-3 hours, initiate Observe 3-6 hours, lower
or resume medication,  BP with short-acting oral
increase dosage of agent, adjust current
inadequate agent therapy
Plan Arrange follow-up within Arrange follow-up

3-7 days

Immediate admission to critical care

evaluation in less than 72 unit, treat to initial goal BP, additional
hours

diagnostic studies

TOD: Target organ damage
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Patients with hypertension emergencies are usually
admitted to a critical care unit for continuous cardiac
monitoring, frequent assessment of neurologic status
and urine output, and administration of intravenous
antihypertensive medications and fluids.

On the other hand, patients with hypertensive
urgencies do not mandate admission to the hospital.
The goal of therapy in these cases is to reduce BP
within 24 hours, which can be achieved as an
outpatient.

The initial goal of treatment in hypertension
emergencies is to reduce the mean arterial pressure by
no more than 25% within 30-60 minutes and, then if
stable, to reach a goal BP of 160/100-110 mmHg
within 2 to 6 hours. However, the BP should not be
lowered to normal levels at first 24 hours.®3 1If 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—48 hours. There
are exceptions to this rule:

1. Acute ischemic stroke: Excessive or rapid
reductions in BP should be avoided in acute stroke.
In patients with intracerebral hematomas, the
controlled lowering of the BP is currently
recommended only when the SBP is > 200 mmHg or
the DBP is > 110 mmHg .4

2. Aortic dissection: In these patients, the SBP
should be lowered to below 100-110 mmHg if
tolerated within 10-20 minutes.

3. Patients who urgently need thrombolytic
therapy must have their BPs lowered sufficiently, and
it should be lowered to 160/110 mmHg before
initiating thrombolytics.

In hypertensive urgency, goal of lowering of BP
by about 20% should be achieved over 24 to 48
hours and it makes sense to initiate a medication that
will be indicated for long-term use. Excessive falls in
pressure that may precipitate renal, cerebral, or
coronary ischemia should be avoided. For this
reason, short-acting nifedipine (oral and sublingual)
is no longer considered acceptable in the initial
treatment of hypertensive emergencies or urgencies
and are not recommended. Clonidine and
angiotensin-converting enzyme inhibitors are long
acting and poorly titratable, but these agents are
particularly useful in the management of
hypertensive urgencies.

Critical care nurses should monitor BP every 5 to
10 minutes until goals are reached.

As mentioned, most patients with hypertensive
emergencies are volume depleted. After initial
reduction of BP, gentle volume repletion with
intravenous crystalloid will serve to restore organ
perfusion and prevent the precipitous fall in blood
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pressure that may occur with antihypertensive
therapy.#* Oral therapies can be started as the
intravenous agents are slowly titrated down.

To follow and reassess, the next visit should be
done for all of the patients within 1-2 weeks to ensure
that the BP is improving and there are no further
complications of uncontrolled hypertension.

In pregnant patients, SBP persistently = 180 mmHg
or DBP persistently = 110 mmHg (105 mmHg in
some institutions) are considered hypertensive crises
(hypertensive emergency) and require immediate
pharmacologic management using intravenous drugs.
In the vast majority of the cases, this process can only
be terminated by delivery.# Before delivery, it is
desirable to maintain the DBP greater than 90 mmHg
in these patients because this pressure allows for
adequate utero-placental perfusion, and prevents acute
fetal distress and progressing to an in utero death or to
perinatal asphyxia.*

Treatment

No single ideal agent exists. Drugs are chosen based
on their rapidity of action, ease of use, special
situations, and convention as well as the target organ
that is involved.* In selected hypertensive emergency
settings, choice drugs and target BP are presented in
table 15. All treatment agents whether intravenous or
oral ones, their dose, side effects and
contraindications are presented in the full report.!”

High blood pressure in perioperative patients

Peri-operative hypertension is commonly encountered
in patients who undergo surgery. Despite many
attempts in order to standardize the method to
characterize the intraoperative hemodynamics, these
methods still vary widely. In addition, there is a lack
of consensus concerning treatment thresholds and
appropriate therapeutic targets, which makes absolute
recommendations ~ about  treatment  difficult.
Nevertheless, perioperative hypertension requires
careful management. When treatment is necessary,
therapy should be individualized for the patients.

The goal of controlling perioperative hypertension
is to protect organ function, and is currently
recommended based on the assumption that the risk
of complications will be reduced and outcomes
improved. However, the treatment of acute elevations
in blood pressure (defined as an increase in systolic
BP, diastolic BP, or mean arterial pressure by > 20%
over baseline in the perioperative period) is without a
uniform approach. In general, the treatment goal
should be based on the patient’s preoperative BP. A
conservative target would be approximately 10%
above that baseline; however, a more aggressive
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approach to lowering blood pressure may be
warranted for patients at very high risk of bleeding or

How to improve patient compliance

Poor adherence to prescribed therapies is common in

with severe heart failure who would benefit from
afterload reduction. Careful monitoring of patient
response to therapy, and adjustment of treatment,
are paramount to safe and effective treatment of
petrioperative  hypertension. After surgery, the
clinician can safely transmit the patient to an
effective oral antihypertensive regimen to manage
the long-term  risks of hypertension and
cardiovascular diseases. The ideal choices, methods
of administration and new agents are explained in
the full report.!”?

patients with hypertension, and should be considered
in the evaluation of the hypertensive patient with poor
blood pressure control. When initiating treatment in
patients newly diagnosed with hypertension and when
monitoring patients with existent disease, providers
should identify barriers to medication adherence and
actively engage patients in shared decision-making
regarding their treatment. These activities will facilitate
adherence, which may lead to improved outcomes for
patients with hypertension and other chronic
cardiovascular diseases.

Table 15. Preferred drugs for selected hypertensive emergencies

Emergency Drugs of choice Target blood pressure
Cerebrovascular situations
Hypertensive encephalopathy Labetalol 20-25% in 2-3 hours
(manifestations of cerebral edema) Esmolol
Nitroprusside (only if necessary)
Subarachnoid hemorrhage Nimodipine 20-25% in 2-3 hours
Labetalol
Ischemic stroke Nimodipine 10-15% in the first 24 hours
Labetalol

Cardiac situations

Aortic dissection Nitroprusside + beta blockers
(esmolol, labetalol)
Beta blocker
Nitroglycerin

Nitroglycerin + loop diuretic

100-110 mmHg SBP as soon as
possible

Acute coronary syndrome Secondary to ischemia relief

Pulmonary edema with systolic
dysfunction

Pulmonary edema with diastolic Beta blockers (esmolol, metoprolol,

Improve symptoms 10-15% in 1-2
hours

dysfunction labetalol) + low-dose nitroglycerin +
loop diuretic
Renal situations
Hypertensive emergency with acute Labetalol Target BP 20-25% in 2-3 hours

or chronic renal failure
Other situations
Catecholamine excess (sympathetic Labetalol
crisis/cocaine overdose) Verapamil, diltiazem, or nicardipine in
combination with a benzodiazepine
Hydralazine
Labetalol
(all in conjunction with magnesium
sulfate)
Esmolol
Labetalol
Reinstitution of clonidine or beta
blockers

Nitroprusside + IV propranolol or
labetalol

Nitroprusside (with caution)

Control paroxysms 10-15% in 1-2
hours

Eclampsia

Postoperative hypertension

Withdrawal of
treatment

antihypertensive
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When possible, the following strategies may be of
help in improving patient compliance: simplifying the
prescribed medication to once daily dosing, replacing
multiple pill antihypertensive combinations with
single pill combinations, educating patients and their
families about their disease and prescribed medication,
assessing adherence to pharmacological and non-
pharmacological treatment in each office visit.

When to refer to specialists

Most patients can be effectively managed by the
general practitioners; some patients however, should
be referred to the specialist for further assessment
and appropriate management. Patients with the
following conditions are recommended to be referred
to appropriate specialists:

1. Patient with accelerated or malignant
hypertension, that blood pressure is usually
higher than 180/110 mmHg, with signs of
papilledema and/or retinal hemorrhage.

2. Patient with resistant hypertension in whom
hypertension may often be associated with
subclinical ~ organ  damage and  added
cardiovascular risk.

3. If blood pressure goals are not achieved within
6 months, or a previously good control is lost.

4. Pregnant women with hypertension should be
referred to an obstetrician for further
management.

5. De novo onset of hypertension or aggravation
of BP levels during the postpartum period,
especially if there is significant proteinuria.

6. Patient with recent onset of target organ
damage

7. Children < 18 years old

8. Younger patients (ie. < 40 years) with
uncomplicated stage 1 hypertension also are
recommended to refer to a specialist for
exclusion of secondary causes of hypertension
and detailed evaluation of target organ damage.

9. Hypertensive patients who do not reach targets
or whose HDL-cholesterol or triglyceride
levels remain abnormal

Patient information

For patients, understanding why they need to
monitor, prevent, and manage high blood pressure is
a challenge. Since elevated BP does not usually
produce any symptoms, it is not the kind of ailment
that convinces patients to see their physician, such as
a pain condition. Because hypertension is a silent
condition, physicians need to impress upon patients
how it relates to cardiovascular risk and other
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diseases. A quick, simple and practical educational
package targeting patients and their families have
accompanied these recommendations with the main
goals of:

1. How to know their cvd risk factors*

2. Method of self-care for HTN patients and their

families*

The whole educational package was introduced in
the full report.!?

Even if you already have high blood pressure,
healthy lifestyle measures can help you to control it
better and maybe even reduce or remove the need for
blood-pressure medication. Managing your blood
pressure can also help you prevent cardiovascular
disease and other health conditions so you can be
healthier for longer.
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