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- AHA=American Heart Association 2017
ESC= European Society Of Cardiology 2018

NICE =National Institute For Health And Care Excellence (
England) 2019

| SH=International Society Of Hypertension 2020

WHO=World Health Organization 2021
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Conventional Office BP(COBP)
Automated Office BP (AOBP)
Home BP Measurement (HBPM)
Ambulatory BP Monitoring (ABPM)
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Hypertension Etiology

.

m secondary

= primary

GLEESE

3
$

[L11R sy SECONDARY CAUSES OF SYSTOLIC AND DIASTOLIC HYPERTENSION

Renal

Adrenal

Aortic coarctation
Obstructive sleep apnea

Miscellaneaus endocrine

Medications

Mendelian forms of hyper-

tereion

Parenchymal diseases, renal cysts (includ-

ing palycystic kidney disease), renal tumors
(including renin-secreting tumors), obstructive
uropathy

Arterioscleratic, fibromuscular dysplasia
Primary aldasteronism, Cushing's syndrome,
17a=hydraxylase deficency, 11R=hydroxylase
deficiency, 11-hydroxystercid dehydrogenase
deficiency (licorice), pheochromacytoma

Psychogenic, diencephalic syndrome, familial
dysautonomia, polyneuritis (acute porphyria,
lead poisoning), acute increased intracranial
pressure, acute spinal cord section
Hypathyraidism, hyperthyroidism, hypercalce-
mia, acromegaly

High=dase estrogens, adrenal steroids, decan-
gestants, appetite suppressants, cyclosporine,
tricyclic antidepressants, monoamine oxidase
inhibitors, erythropoietin, nonsteroidal antis
inflammatory agents, cocaine

See Table 298-4
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Aortic Regurgitation

Sternal Notch

Right Upper
Intercostal Spaces
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Intercostal arteries

Internal thoracic artery |
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Exclusion of secondary hypenension
Evalsation of risk factors, organ damage, cardeovascular diseases, and
complications

Guidance in lifestyle modifications

! | J

Low-risk group ] [ Moderate-risk QVOUDJ [ High-risk group ]

\ ¢ J

- ™ p &

 Start drug treatment if Start drug treatment if Start drug
the blood pressure the blood pressure treatment
remains at 140/90 mmHg remains at 140/90 mmHg immediately

or above after guidance or above after guidance
within 3 months within 1 month
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ESC 2018

Core combination therapy treatment algorithm
for patients with hypertension

1 pill Consider monotherapy
Initial therapy ACEi or ARB + CCB or Diuretic if low-risk grade 1
Dual combination hypertension, very
elderly or frail patients
1 pill
W ACEi or ARB + CCB or Diuretic
Triple combination

2 pills

. Step 3 . Resistant hypertension
Triple combination Add spironolactone or other diuretic, Consider referral to a

+spironoloctone of a-blocker or B-blocker specialist centre
other drug

Beta-blockers
Consider B-blockers at any step if there is specific
indication - e.g. heart failure, ischemic heart
disease, atrial fibrillation or pregnancy

- J




NICE 2019

[ Key

receptor blocker (ARB)*
C - Calcium-channel blocker
(CCB)
MD - Thiazide-like diuretic

\

A - ACE inhibitor or angiotensin |l
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Office Blood Pressure Measurement= Cdao 43 &9&)‘.&3 u:.a,f
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Ambolatory BP Monitoring=ABPM=y5 ;L3 ,Low s9igo
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Home Blood Pressure Measurement= J 3w 33 95 ,Lid 38,5
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ender: Female Room?’
hge: 62 Record Time: 2021 -06-27 12:19 ~ 2021-06-28 10:00
Summary
Total (2021-06-27 12:19 --> 2021-06-28 10:00)
Min Average Max STDEV cv
SBP (mmHg) 116 (00:00) 144 <130 176 (19:00) 13.25 0.09
DBP (mmHg) 63 (00:00) 87 <80 100 (19:00) 8.23 0.09
MBP (mmHg) 77 105 130 10.37 0.10 !
HRBPM) 63 (00:00) 76 % (10:00) 6.70 0.09 Patient Name: ffatemi Paitent ID: 0839827911 Record Time; 2021-06-27 12:19 ~ 2021-06-28 10:00
Above limits (SBP): 72.3% Above limits (DBP): 60.0% .
Noctumal reduction rate - SBP:  7.4% pBP: 45% Morning BP:  141/90 mmHg ABPM Report - Table
Total Records: 24 Valid Records: 23 Valid percents: 05.8% (>90%) AR —
Day (07:00 - 22:00) i , i SB DB
Min Average Max STDEV cv e
SBP (mmHg) 132 ‘(15:00) '43 <13 176 (19:00) 12.79 <17 0.09 2 2021-06-27 83 106 77
DBP (mmHg) 78 (09:00) 129 <85 100 (19:00) 2.; <13 g.g; 3 20010627 87 12 75
MBP (mmHg) 95 8 130 . .
HR(BPM) 69 (21:00) 7 96 (10:00) 658 009 4 2021-06-27 14:00 133 81 97 76
o8P > 140mmHg:  60.5%(<26%) DBP >0 mmHg:  47.3%(<25%) 5 2021-06-27 15.00 132 83 9% 83
Total Records: 15 Valid Records: 14 Valid percents:  93.3% 6 2021-06-27 16:00 82 99 74
Night (22:00 ~> 07:00) -7 2021-06-27 17:00 140 <) 106 74
Min Average Max STDEV cv 8 2021-06-27 1800 ¢ 73
$BP (mmHg) 116 (00:00) 137 <120 157 (22:00) 11.19<13 0.08 9 20210627 1900 :&?'i 7
DBP (mmHg) 63 (00:00) 85 <70 97 (22:00) 9.81 <10 0.12 ~ b
MBP (mmHg) 7 01 113 1039 0.10 10 2021-06-27 2000
HR(BPM) 63 (00:00) 75 86 (05:00) 691 0.09 1" 2021-06-27 2100 %f
SBP > 1256 mmHg: BB..S% (<25%) DBP. >80mmHg:  77.8%(<25%) 12 2021-06-27 22:00 13 72
Total Records: 9 Valid Records; 9 Valid percents: 100.0% 13 2021-06-27 23.00 92 74
Medication: 14 2021-06-28 00:00 116 63 77 63
15 2021-06-28 01:00 105 85
16 2021-06-28 02:00 102 74
Interpretation: 17 2021-06-28 03:00 109 77
ﬁo’ifs“é?fé'é%:;’;ﬁ&?é‘l.f - 18 2021-06-28 0400 106 80
:24 ¥I?:1 lﬁ%msqrgme%mz s gé:‘eog“. al, g‘BT’ r?g}m-dipper inargrel) (7.4%). DBP non-dipper (abromal.(§53).Ftetfastest , 19 2021-06-28 05:00 101 86
increasing rate of morming BP is happen in 03:41, and the value is 2.0 mmHg, and the duration is 05:56. 20 2021-06- - X o
i 15 0,57 (ref. <0.55) abnormal, ‘prompt the prgﬁazsel lfy, ?1 arteriosclerosis. " 28 06:00 9’5“ b N s 109 70
21 2021-06-28 s 2 B 69
2 w06 B0 1M L 1 7
23 2021-06-28 09:00 132 78 95 76
24 2021-06-28 1000 0 108 96
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Recommendation On Blood Pressure Threshold For Initiation Of Pharmacological Treatment

WHO recommends initiation of pharmacological antihypertensive treatment of individuals with a confirmed
diagnosis of hypertension and systolic blood pressure of >140 mmHg or diastolic blood pressure of =90
mmHg.

WHO suggests pharmacological antihypertensive treatment of individuals without cardiovascular disease but
with high cardiovascular risk, DM, or CKD, and systolic blood pressure of 130-139 mmHg.

WHO recommend pharmacological antihypertensive treatment of individuals with existing cardiovascular
disease and systolic blood pressure of 130—-139 mmHg.
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~Drug exacerbators and inducers of HTN

Drug Comments

NSAIDs Antagonize the effects of RAS-inh and beta blockers
COC 6/3 mm Hg increase

SNRI ( Venlafaxin)

Steroids

Recombinant human EPO

CNI( cyclosporine, tacrolimus )

Herbal

Alcohol, ginseng at high doses , Liquorice ,St. John’s wort

Decongestants (e.g., phenylephrine, pseudoephedrine)

Systemic corticosteroids

N’



N~

4

- Lifestyle Modifications

e’
« Salt Reduction &> 5 =¥ S
: ?@&)@ S/ 1K)
 Healthy Diet »,;‘ ﬁ - Q‘%
Rich In Whole Grains, Fruits, Vegetables, Polyunsaturated Fats And Dairy Products % .: 'Li" \ Tl F<
Reducing Food High In Sugar, Saturated Fat And Trans Fats N --;___ L l' b e‘f
- _[]I‘ (0 Y
[} \o/ ¥ Q
Healthy Drinks oo\, \U
Moderate Consumption Of Coffee, Green And Black Tea ®="

» Weight Reduction
» Smoking Cessation

* Regular Physical Activity
Moderate Intensity Aerobic Exercise (Walking, Jogging, Yoga, Or Swimming) For 30 Minutes On 5-7 Days Per Week

* Reduce Stress

* Reduce Exposure To Air Pollution And Cold Temperature

0 ¥ N\ T g
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Best proven non-pharmacological interventions

Nonpharmacological

Intervention

Approximate Impact on SBP

Dose Hypertension

Normotension

Reference

Weight loss

Weight/body fat

Best goal is ideal body weight, but aim for at least a 1-kg
reduction in body weight for most adults who are
overweight. Expect about 1 mm Hg for every 1-kg
reduction in body weight.

—5 mm Hg

—2/3 mm Hg

(56.2-1)

Healthy diet

DASH dietary pattern

Consume a diet rich in fruits, vegetables, whole grains,
and low-fat dairy products, with reduced content of
saturated and total fat.

—11 mm Hg

—3 mm Hg

(56.2-6,56.2-7)

Reduced intake of
dietary sodium

Dietary sodium

Optimal goal is <1500 mg/d, but aim for at least a
1000-mg/d reduction in most adults.

—5/6 mm Hg

—2/3 mm Hg

(56.2-9,56.2-10)

Enhanced intake of
dietary potassium

Dietary potassium

Aim for 3500-5000 mg/d, preferably by consumption
of a diet rich in potassium.

—4/5 mm Hg

—2 mm Hg

(56.2-13)

Physical activity

Aerobic

90-150 min/wk
65%-75% heart rate reserve

—5/8 mm Hg

—2/4 mm Hg

(56.2-18,56.2-22)

Dynamic resistance

90-150 min/wk —4 mm Hg

50%-80% 1 rep maximum
6 exercises, 3 sets/exercise, 10 repetitions/set

—2 mm Hg

(56.2-18)

Isometric resistance

4 x 2 min (hand grip), 1 min rest between exer- —5 mm Hg

cises, 30%-40% maximum voluntary contraction,
3 sessions/wk
B 3-10 wk

—4 mm Hg

(56.2-19,56.2-31)

Moderation in alcohol
intake

Alcohol consumption

In individuals who drink alcohol, reduce alcoholt to:

® Men: =2 drinks daily
B Women: =1 drink daily

—4 mm Hg

(56.2-22-56.2-24)




@

t line treatment
= ACElIs
= ARBSs

= Calcium channel blockers

7
@
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= Thiazide and thiazide-like diuretics

2017 ACC/AHA guideline, which found that an ACEl, an ARB, a CCB, and a thiazide were all similar as first-line treatment for

hypertension

The UK guideline stratifies patients based on age and race

L MR
Py

an ACEIl or ARB first-line for patients under the age of 55 years
R

ge 55 years or older or for black patients

o | E
e e

—



~ OTHERS TREATMENT O
0 » B-blockers
» Mineralocorticoid Antagonists
» A-blocker
* Hydralazine
* Minoxidil
Central A-agonist

L
R




Stage 2 Hypertension
2140/90 mm Hg

Stage 1 Hypertension
130-139/80-89 mm Hg

Clinical ASCVD,
diabetes, CKD,
or 10-yr ASCVD Risk
Score 210%"*

Promote
Optimal
Lifestyle Habits

Lifestyle
Modifications and

Medications

No Yes
,], J, If no compelling indication:
Lifestyle M ndil;ii:::iﬂ; e Two-drug combination [A-1]
Modifications Medication preferred and strongly
recommended
if >20/M10 mm Hg away from goal
using an

ACEi or ARB with CCB [A-2];
ar
ACEi or ARB with thiazide [B-2]

If no compelling indication:

Monotherapy with an ACEi
[A-1], ARB [A-2], CCB [A-1],
or Thiazide [A-1]

Source: 1T DiFiro, GC Yee, LM Posey, ST Haines, TD Malin, VL Ellingrod.
Pharmacotherapy: A Pathaphysiologic Approach. 11th Edition.
Copyright © McGraw=-Hill Education. All rights reserved,



Most Common Compelling Indication(s)

[A-1]

Thiazide [B-1] or
Mineralocorticoid
Receptor
Antagonist
[e-1]

~ v v v
k4 N/ k. 4
] _ N N
Heart Failure Heart Failure e
with with Stable Chronic Seconda
Reduced Preserved Ischemic Diabetes Kidne Etl‘t}kew
Ejection Ejection Heart Mellitus* Disea si:a Prevention
Fraction Fraction Disease
(HFrEF) (HFpEF)
- l / \L \lf
ACEi or ARB [A-1]; Beta-Blocker Beta-Blocker ACEi [4-1], ACEi [4-1] Thiazide [4-2)
Standard then add [B-2], or [A-1]; ARBE [A-1], or or
Beta-Blocker# ACEi or ARB then add CCB [A-1], ARB [4-1] Thiazide with
Pharmacotherapy [A-11; (B-2); ACEi [A-1] or or Thiazide ACEi [A-2)
(first-line) ARB [B-2] [A-1]
Diuretic if edema Diuretic if edema
present [A-3) present [A-3)
Add-on Mineralocorticoid CCB [B-1]
Receptor (if angina)
after standard Antagonist
pharmacotherapy

# in HFrEF only, use biscprolel, carvedilel, or metoprolol
succinate, titrated to the evidence-based dose

* if albuminuria present in diabetes, treat like chronic Kidney
disease and use an ACEi or ARB titrated to the maximum

tolerated dose

Source: JT DiPiro, GC Yee, LM Posey, ST Haines, TD Nolin, VL Ellingrod. Pharmacotherapy: A Pathophysiclogic Approach. 11th Edition.

Copyright © McGraw-Hill Education. All rights reserved,
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Home Blood Pressure Monitoring

Name:
Validated electronic arm-cuff device
Date of birth: / / Device:
Before each office visit:
. . . —> 7-day monitoring (at least 3)
Time Systolic-Diastolic  (Pulse rate) e N ) )
DAY 1 WG 1 e ) ( ) J 77 | Z/Irtrnli:tgaigd evening, before
ek 2085 il ; ) - Aftc:' 5 min sitting rest
Evening 1* _ : - ( )
ond ( ) — 2 measurements with 1 min
interval
Long-term follow-up:
DAY 2 Morning 1 __._ ( ) Dup?icate measurersent once
—/—/202_ 2m ( ) or twice per week or month
Evening 1* _ : ( )
2 ( )
Time Systolic-Diastolic  (Pulse rate)
DAY 3 Morning 1% _ : ( ) DAY 6 Morning 1% _ : - ( )
| ]202_ ond ( ) ] ]202_ ond . ( )
Evening 1* _ : ( ) Evening 1 _ : - ( )
2 ( ) 2~ ( )
DAY 4 Morning 1% _ : ( ) DAY 7 Morning 1% _ : ( )
—/__1202_ 2nd ( ) 1202 2~ ( )
Evening 1 _ : ( ) Evening 1 _ : ( )
9nd ( ) 2 ( )
O e, T L e WRITE HERE THE AVERAGE OF ALL READINGS

EXCEPT OF DAY 1: - ( )

Nt St S

(

(

Evening 1 _ : - (
2nd (
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2-RECOMMENDATION ON LABORATORY TESTING

When starting pharmacological therapy for hypertension, WHO suggests obtaining tests to screen for
comorbidities and secondary hypertension, but only when testing does not delay or impede starting
tfreatment.

Implementation remarks:
1-Suggested tests include serum electrolytes and creatinine, lipid panel, HbA1C or FBS, urine dipstick, and
electrocardiogram (ECG).

2-In low-resourced areas or non-clinical settings, where testing may not be possible because of additional
costs, and lack of access to laboratories and ECG, treatment should not be delayed, and testing can be done
subsequently.

3-Some medicines, such as long-acting DHP-CCBs are more suitable for initiation without testing, compared to
diuretics or angiotensin-converting enzyme inhibitors (ACEIl) /angiotensin-Il receptor blockers (ARBs).
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AMERIC

cottecisr  ASCVD Risk Estimator Plus Estimate Risk

CARDIOLOGY

26.80/0 Current 10-Year

wen  ASCVD Risk™

Lifetime Risk Calculator only provides lifetime risk estimates for individuals 20 to 59 years of age. 0ptima| ASCVD Risk: 1

Note: These estimates may underestimate the 10-year and lifetime risk for persons from some race/ethnic groups, especially American Indians, some Asian Americans
(e.g., of south Asian ancestry), and some Hispanics (e.g,, Puerto Ricans), and may overestimate the risk for others, including some Asian Americans (e.g., of east Asian
ancestry) and some Hispanics (e.g.,, Mexican Americans). Because the primary use of these risk estimates is to facilitate the very important discussion regarding risk
reduction through lifestyle change, the imprecision introduced is small enough to justify proceeding with lifestyle change counseling informed by these results.

Systolic Blood Pressure (mm Hg) * Diastolic Blood Pressure (mm Hg) *
150 v 92

Total Cholesterol (mg/dv) * HDL Cholesterol (mgrdv) * LDL Cholesterol (mg/d) @
240 38 177

History of Diabetes? * Smoker? @ *

Vo

On Hypertension Treatment? * On a Statin? @ ¢ On Aspirin AMERICAN T : . i i
corkGEof — ASCVD Risk Estimator Plus Estimate Risk
v No v No CARDIOLOGY

() Current 10-Year
.89m/° ASCVD Risk™

Lifetime ASCVD Risk: 46%  Optimal ASCVD Risk: 3.9%

Current Age © * Sex * Race *
56
pepeeen A A See the Estimate Warning below
Note: These estimates may underestimate the 10-year and lifetime risk for persons from some race/ethnic groups, especially American Indians, some Asian Americans

(e.g., of south Asian ancestry), and some Hispanics (e.g,, Puerto Ricans), and may overestimate the risk for others, including some Asian Americans (e.g., of east Asian
ancestry) and some Hispanics (e.g., Mexican Americans). Because the primary use of these risk estimates is to facilitate the very important discussion regarding risk
reduction through lifestyle change, the imprecision introduced is small enough to justify proceeding with lifestyle change counseling informed by these results,

Systolic Blood Pressure (mm Hg) * Diastolic Blood Pressure (mm Hg) *

150 92

Total Cholesterol (mgsdL) * HDL Cholesterol (mg/dr) * LDL Cholesterol (mg/dL) @
200 50 110
History of Diabetes? * Smoker? @ *




3-RECOMMENDATION ON CARDIOVASCULAR DISEASE RISK ASSESSMENT

WHO suggests cardiovascular disease risk assessment at or after the initiation of pharmacological treatment for
hypertension, but only where this is feasible and does not delay treatment.

Implementation remarks:

v Most patients with SBP =140 or DBP =90 mmHg are high risk and indicated for pharmacological treatment;
they do not require cardiovascular (CVD) risk assessment prior to initiating treatment.

v CVD risk assessment is most important for guiding decisions about initiating pharmacological treatment for
hypertension (HTN) in those with lower SBP (130-139 mmHg).

v’ |t is critical in those with HTN that other risk factors must be identified and treated appropriately to lower
total cardiovascular risk.

Many CVD risk-assessment systems are available.

<]

In the absence of a calibrated equation for the local population, the choice should depend on resources
available, acceptability and feasibility of application.

v" Whenever risk assessment may threaten timely initiation of HTN treatment and/or patient follow up, it
should be postponed and included in the follow-up strategy, rather than taken as a first step to indicate
freatment.



Blood pressure (mmHg)
Other risk factors, :
asymptomatic organ damage High normal Grade 1 HT Grade 2HT Grade 3HT
or disease SBP 130-139 SBP 140-159 SBP 160-179 SBP 2180
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP 2110
No other RF Moderate risk High risk
1-2 RF Low risk. o High risk

>3 RF bt Al High risk High risk

rateto
0D, CKD stage 3 or diabetes High risk

Symptomatic CVD, CKD stage >4 or
diabetes with OD/RFs

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure;
HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.
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[ CALCIUM CHANNEL BLOCKERS

Dirlydropyridine (DHP)
"’

m Arya 60
Anv}«.;

* Amlodipine(norvasc)

{111
Diltiaze

Tab:5 Mg

Non- Dihydropyridine (Non-DHP)

e Diltiazem

Tab:60-120 Mg L ipine Ana . Verapamil 40 mg :
) - R Clorhidrat de verapomil [0 | \|IE_RIc\tPAMI‘|,.SI-|;CI :
° : B e o njection, '
! new =
Tab:40-80mg = 0 o Dmmm_vm,,m,.
Eemon,usf
Intravenous Solution: 2.5 mg/ml R
Newmnealk.eomna
Usual Dose , Range (mg/d) Daily Frequency
Amlodipine 2.5-10 1
Diltiazem 120-360 1 \j
Verapamil 120-360 3
S )




(_A%Iodipine
Peripheral edema
* Within 2 to 3 weeks of starting therapy
* Dose-related

* More common in women




) N
</

3 CALCIUM CHANNEL BLOCKERS

S’
Do not alter serum lipids, glucose, uric acid, or electrolytes

+DHP

JPotent vasodilators of peripheral and coronary arteries
(Do not block AV nodal conduction
Do not treat arrhythmias
JADR
* Tachycardia
* Headache

* Peripheral edema

O v U O




b/ &

-~ Peripheral edema

+Within 2 to 3 weeks of starting therapy
+Dose-related
+More common in women

+Management

IDose reduction

JAdd ACEI OR ARB




o

- NON-DHP

Avoided In:
+ Second- Or Third-degree Heart Block
+ Left Ventricular Dysfunction
+HFrEF
+Concurrent Beta Blocker

ADR

+ Bradycardia Or Heart Block
+ Constipation (Dose Dependent)

BRADYCARDIA
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4-RECOMMENDATION ON DRUG CLASSES TO BE USED AS FIRST-LINE AGENTS

For adults with hypertension requiring pharmacological treatment, WHO recommends the use of drugs from any
of the following three classes of pharmacological antihypertensive medications as an initial treatment:

1. thiazide and thiazide-like agents

2. angiotensin-converting enzyme inhibitors (ACEis) /angiotensin-receptor blockers (ARBs)

3. long-acting dihydropyridine calcium channel blockers (CCBs).

Implementation remarks:

v’ Long-acting antihypertensives are preferred.

v' Examples of indications to consider specific agents:

1. diuretics or CCBs in patients over 65 years or those of African descent

2. beta-blockers in ischaemic heart disease

3. ACEis/ARBs in patients with severe proteinuria, diabetes mellitus, heart failure or kidney disease.
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5-RECOMMENDATION ON COMBINATION THERAPY

For adults with hypertension requiring pharmacological treatment, WHO suggests combination therapy,
preferably with a single-pill combination (to improve adherence and persistence), as an initial treatment.
Antihypertensive medications used in combination therapy should be chosen from the following three drug
classes: diuretics (thiazide or thiazide-like), angiotensin-converting enzyme inhibitors (ACEis) /angiotensin-
receptor blockers (ARBs), and long-acting dihydropyridine calcium channel blockers (CCBs).

Implementation remarks:

Combination medication therapy may be especially valuable when the baseline BP is >20/10 mmHg higher
than the target blood pressure.

Single-pill combination therapy improves medication-taking adherence and persistence and BP control.



</
W/

o FIXED-DOSE COMBINATION PRODUCTS

ACEI+CCB

ACEIl + THIAZIDE

ARB+CCB

ARB+ THIAZIDE



S o

Thiazide diuretics ]

Angiotensin-receptor

' ”~
| Beta-blockers ‘ (— —— e ——— —
blockers

I ~_ 7/
LN
\/ N

| X O
P

Calcium
antagonists

Other
antihypertensives

ACE inhibitors

ACE = angiotensin-converting enzyme.
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6-RECOMMENDATIONS ON TARGET BLOOD PRESSURE

WHO recommends a target blood pressure treatment goal of <140/90 mmHg in all patients with hypertension
without comorbidities.

WHO recommends a target systolic blood pressure treatment goal of <130 mmHg in patients with hypertension
and known cardiovascular disease (CVD).

WHO suggests a target systolic blood pressure treatment goal of <130 mmHg in high-risk patients with
hypertension (those with high CVD risk, diabetes mellitus, chronic kidney disease).
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RECOMMENDATIONS ON FREQUENCY OF ASSESSMENT

WHO suggests a monthly follow up after initiation or a change in antihypertensive medications until patients
reach target.

WHO suggests a follow up every 3—6 months for patients whose blood pressure is under control.
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L Thiazide /Thiazide-type diuretics

' LZAROXOLYN
. . o‘x: f,'—“:‘g-:o-"jpl':l,“
*) Hydrochlorothiazide (HCTZ) o

. - N i
* TAB:25-50MG T | B3
x"o‘r ’ :
i 8
Indapamide &
e ER TAB:1.5 MG 100 Scored Tablets
Hydrochlorothiazide
Metolazone &%B” IX: Q -'&
30 sustajng, "ed release i, N (/\
E ) For oray yse W ity vi
° TAB:SMG Edch tappes , o % S ;f
Each Scored Tablet cortains: g g2 = g
Hydrochiorothlazide 50 mg 9ty mm.lufg,am'dﬁ - Servigy ﬁ
Store below 30°C & L 7
proiect from maisture. 4 |
Keep out of the reach cf children P
E 2

Darvu Pakhsh £ e e '

o Phamace tca\ Mig. Co . 5 -
Tehran - Ira

/ (T dpphormalis

Usual Dose , Range (mg/d) | Daily Frequency
Hydrochlorothiazide 25-50 1
Indapamide 1.25-2.5 1 ~/

Metolazone 2.5-5 1 '




ADR

+ Electrolyte Disturbances
+ Hyponatremia (First 1-2 weeks)
+ Hypokalemia (Dose-dependent)
+ Hypomagnesemia
+ Hypercalcemia

+ Sulfonamide (“Sulfa™) allergy
+ Hypercholesterolemia

+ Hyperuricemia

+ Hyperglycemia (Dose independent)




LOOP-DIURETICS

- FUROSEMIDE
* TAB:40mg E M —
* Amp:10mg/ml(2ml)(4ml) D N

Usual Dose , Range (mg/d) Daily Frequency
Bumetanide 0.5-2 2
Furosemide 20-80 2
Torsemide 5-10 1




ADR

("\
C

4+ Electrolyte Disturbances
+ Hyponatremia
+ Hypokalemia (Dose-dependent)
+ Hypomagnesemia

- 4 Hypocalcemia

ivity Reaction

=




* Triamterene-H

* TAB:50/25 mg

Amiloride

POTASSIUM SPARING-DIURETICS

Usual Dose , Range (mg/d)
5-10

sl Sl

o

=

b & 3
-y el ﬁ

Triamterene

50-100




\/ ALDOSTERONE ANTAGONISTS-DIURETICS

'

~“Spironolactone
 TAB:25-100 mg

Spidacton’

Eplerenone it plreon
« TAB:25-50 mg

Usual Dose , Range (mg/d) Daily Frequency
Eplerenone 50-100 1 or2
Spironolactone 25-100 1 ~/




- -
— ADR

'

—

+ Fluid/Electrolyte Imbalance
Hypomagnesemia
Hyponatremia
Hypocalcemia
Hyperglycemia
Hyperkalemia
Gynecomastia

+ Hyperuricemia

Use Is Contraindicated In Patients With Potassium >5.5 MEq/L At Initiation Of Therapy

D

e N/ _\,J\
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o BETA

Atenolol

* Tab=50-100mg

Bisoprolol(concor)

e Tab=2.5,5,10 Mg

Concor® 5 mg f

EEREEEN
Bisoprolol fumarate @
Cardioselective beta-blocker

PRESCRIPTION DRUG

Metoprolol Tartrate

* Tab=50-100

30 film-coated tablets &

'.‘ E \7 N
prolol Succinate

75,47.5,95 Mg

e




\/ BETA BLOCKERS

Usual Dose , Range Daily Frequency

(mg/d)

Atenolol 25-100 2
Bisoprolol 2.5-10 1
Beta selective Metoprolol tartrate 100-200 2
Metoprolol succinate 50-200 1
Propranolol 80-160 2
Carvedilol 12.5-50 2




Bradycardia

Increased airways resistance
Exacerbation of peripheral artery disease
Facilitation of hypoglycemia
Hyperkalemia

Sexual dysfunction

Depression

Fatigue

Alteration of serum TG and HDL-C

AL




V4
\___/

Beta bloCkers are not recommended as first-line agents unless the patient has IHD or HF

'

» Beta blockers cardio selective

Preferred in patients with bronchospastic airway disease requiring a beta blocker

 Bisoprolol and metoprolol succinate and carvedilol are preferred in patients with HFrEF

 Avoid abrupt cessation
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v © ACE

« CAPTOPRIL

S’ ] ] I
TAB:25-50 MG - 3 |
 ENALAPRIL o N .
Llsmoprll‘
TAB:5-10-20 MG
20 mg

* LISINOPRIL
TAB:5-10-20MG

L

Usual Dose , Range (mg/d) Daily Frequency
Captopril 12.5-150 2or3
Enalapril 5 -40 1 or2 =
Lisinopril 10 -40 1




- N/

\/ ADR

'

Orthostatic Hypotention
» Usually With The First Several Doses

Increased Serum Creatinine

Hyperkalemia
» Especially In Patients With CKD Or In Those On K Supplements Or K-sparing Drugs

Cough

* Dry, Nonproductive
» Usually Occurs Within The First Few Months Of Treatment

e Resolve Within 1 To 4 Weeks After Discontinuation

Angioedema And Anaphylactic Reactions
« At Any Time During Treatment




E HYPOTENSION

9

In Older Patient With Volume Depletion Or Patients With ADHF

ORTHOSTATIC ' ” |
Weakness HYPOTENSION }{

Low blood pressure and
n . hgntheadedness upon - @
Dizziness standng up )

- Syncope




* Losartan

Tab:25-50 Mg

* Valsartan

Tab:80-160mg

Usual Dose , Range (mg/d)

i

ks

i
H
)

i

Daily Frequency

§VLosartan STADA® 50 mg

w

~

i' A rasscarnon ow
}. / ®
ErLosartan STADA® I mg

ADAWN LY. Cn, I

10 film-coated tablets

—

10 filen-coated tablets

STADA

Losartan

50-100

1 or 2

Valsartan

80-320
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\/ BETA BLOCKERS

Usual Dose , Range Daily Frequency

(mg/d)

Atenolol 25-100 2
Bisoprolol 2.5-10 1
Beta selective Metoprolol tartrate 100-200 2
Metoprolol succinate 50-200 1
Propranolol 80-160 2
Carvedilol 12.5-50 2




Captopril

ACEI

Usual Dose , Range (mg/d)

Daily Frequency

12.5-150 2o0r3
Enalapril 5 -40 1 or2
Lisinopril 10 -40 1
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Hypertension Clinical Pathway

ACCURATE BLOOD
PRESSURE MEASUREMENT

CARDIOVASCULAR RISK

KNOW YOUR RISK CARD

MEASURE BLOOD PRESSURE Wy ALL ADULTS AND AT ALL VISITS

Don Fave 3
comersation CARDIOVASCULAR RISK
CALCULATOR
Bs;lm m Usa the HEARTS App to assess
your cardiovascudar risk
- Put the cutt
on bare rm
Use correct
cuff size

This App does mot replace
cinkal judgment.

TREATMENT PROTOCOL

ATMENT IN TELY AFTER
AING HYPERT

Cardiovascular risk

Blood Pressure TARGET <140/90 mmig

Systolic Blood Pressure TARGET <130 mmig

ASPIRIN 100 mg/daiy

High-dose statins: ATORVASTATIN 40 mg/daty
Moderate-cose statins: ATORVASTATIN 20 mo/daiy

1 1 Tablet of Telmisartan/Amlodipine 40/5 mg

{1 MONTH

Avoid alcohol Patient above target after repeat measurement Do 30 minutes of
consumplion - 1 Tablet of Telmisartan/Amlodipine 80/10 mg D*‘YS'C;'“%C’OWW

Patient above target after repeat measurement
1 Tablet of Telmisartan/Amlodipine 80/10 mg
+ %2 Tablet of Chlorthalidone 25 mg

Body mass index

( mdellne on pharmacological between ’ ammb ety diet

18.5 and 24.9 Patient above target after repeat measurement

imp I_|cat|ons for the region of T of Tt 2 e 1
|

Patient above target:
|| Avoid foods high Refer to the next level of care No smoking
in sodium

Minimum 6-MONTH Minimum 3-MONTH Supply madicines Vacciration
Patients under control follow-up follaw-up for 3 MONTHS e
Al Hypertensives v v

coviD
v
HIGH-RISK Hypertensives v v v v v

SSESS THEATMENT ADHERENTE AT EAUH VIS
HE | RS s stz

Entity name
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