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! Lifestyle interventions

• Salt restriction to <5 g per day is recommended

• Recommended to restrict alcohol consumption

• Increased consumption of vegetables, fresh fruits, fish, nuts, 
and unsaturated fatty acids (olive oil); low consumption of red 
meat; and consumption of low-fat dairy products are 
recommended
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• Body-weight control is indicated to avoid obesity

• Regular aerobic exercise (e.g. at least 30 min of moderate 
dynamic exercise on 5–7 days per week) is recommended

• Smoking cessation, supportive care, and referral to smoking 
cessation programs are recommended
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! Case No. 1

• A 75 year old man with Hx of CKD

• Cr: 1.4

• BP: 135/75

• Plan?
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! Case No. 2

• A 64 year old woman with Hx of Diabetic nephropathy

• BP: 130/90

• Plan?
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! Case No. 3

• A 35 year old with no PMH

• BP: 170/95

• Plan?
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! Case No. 4

• A 48 year old man without prominent PMH

• BP: 145/90

• Plan?
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Antihypertensive Drugs
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ARB

Losartan

Valsartan

Telmisartan

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

MRA

Spironolactone

Eplerenone

Central alpha2 

Agonist

Clonidine

Methyldopa

B-Blocker
Metoprolol 

Bisoprolol 

Carvedilol –

Atenolol

Propranolol 

Esmolol

Labetalol

ACEI

Captopril

Enalapril

Lisinopril

Alpha-Blocker

Prazosin

Terazosin

Vasodilators

Minoxidil

Hydralazine

1st Line

2nd Line

3ed Line

4th Line

Which one?

It depends on 

the Patient
Loop diuretic

Furosemide
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Hydralazine

1st Line

2nd Line

3ed Line

4th Line

Which one?
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the Patient
Loop diuretic

Furosemide
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↓BP

↓Body fluid vol

Angiotensin

Angiotensin 1

Angiotensin 2

Angiotensin converting 

enzyme

Aldosterone

Renin

ACEI

ARB

MRA

Do not use ACEI + ARB 

For HTN

ACEI + MRA

ARB + MRA

ARB

Losartan

Valsartan

Telmisartan

ACEI

Captopril

Enalapril

Lisinopril
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ACEI

Captopril

Enalapril

Lisinopril

ARB

Losartan

Valsartan

Telmisartan

Nephroprotective, 

Cardioprotective

Adverse Effects

Angioedema (Bradykinin)

Hyper K

Cough 15% (Bradykinin)

AKI

Nephroprotective, 

Cardioprotective

Adverse Effects

Hyper K

AKI

Increase Serum Li Contraindications::
-Pregnancy

-Bilateral Renal 
artery stenosis
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Angiotensin 2 ACEI ARB

Increase Cr

Decrease Urine Vol
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Enalapril (BD to D)

5, 20 mg, (5-10 D), (Max 40D or 20BD)

Valsartan (D to BD)

40, 80, 160 mg, (80-160 D), (Max 320 D)

Captopril (TDS to BD)

25, 50 mg, (6.25-25 BD/TDS),(Max 50 TDS)

Empty stomach

Lisinopril (D)

5, 20 mg, (5-10 D), (Max 40D)

Losartan (D to BD)

25, 50 mg, (25-50 D), (Max 100D or 50BD)

ACEI

Captopril

Enalapril

Lisinopril

ARB

Losartan

Valsartan

Telmisartan

Telmisartan (D)

20, 40, 80 mg, (20-40 D), (Max 80D)
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ARB

Losartan

Valsartan

Telmisartan

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

MRA

Spironolactone

Eplerenone

Central alpha2 

Agonist

Clonidine

Methyldopa

B-Blocker
Metoprolol 

Bisoprolol 

Carvedilol –

Atenolol

Propranolol 

Esmolol

Labetalol

ACEI

Captopril

Enalapril

Lisinopril

Alpha-Blocker

Prazosin

Terazosin

Vasodilators

Minoxidil

Hydralazine

1st Line

2nd Line

3ed Line

4th Line

Which one?

It depends on 

the Patient
Loop diuretic

Furosemide
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Ca bocking effects

Adverse effects

-Bradycardia, Negative 

inotrope

-Constipation 
(More with Verapamil)

Adverse effects:

-Ankle Edema
(+ACEI/ARB)

-Flushing

-Headache

DHP
Amlodipine

Nifedipine

NDHP
Diltiazem

Verapamil

Ca bocking effects

Contra indicated in:

-HF

-Bradycardia

Arteries

Myocardium

DHP

Am

lod

ipi

ne

Nif

edi

pin

e

NDHP

Diltia

zem

Verap

amil

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil
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Amlodipine (D)

5mg, (2.5-5 D),(Max 10 D)

Diltiazem (D, BD, TDS)

60 ,SR 120 mg, (60-120 BD, SR 120-240D), (Max 240-360 BD or D)

Verapamil (TDS)

40, 80 mg, (40-80 TDS), (Max 160 TDS)

CCB DHP

Amlodipi

ne

Nifedipin

eNDHP

Diltiazem

Verapamil

Nifedipine (D)

10mg

30mg SR
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Lisinopril
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Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

With Chronic use:

-Diuresis disappears

-PVR

Hypo Na

Hyper G

Hyper chol

Hyper uricemia
Adverse 

Effects

Hypo K
-Reaching a nadir within the first month of therapy and remaining 

stable thereafter

Hypo Mg

Decrease ca urea (Good for 

osteoporosis)
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Hydrochlorothiazide (D)

50, 25, 12.5 mg 

(+Triamtren)

(12.5-25 D)

(Max 50 D)

Metolazone (D)

5 mg

(+ Lasix for edema not HT)

Indapamide (D)

(Natrilix) 

SR 1.5 mg

(1.25-2.5 D)

(Max 2.5 D)

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!

ARB
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Which one?

It depends on 

the Patient
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Furosemide
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Spironolactone

Eplerenone

Gynecomastia, Erectile 

dysfunction

Hyper K

Hyper K

Adverse 

Effects

Adverse 

Effects

MRA

Spironolactone

Eplerenone
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MRA

Spironolactone

Eplerenone

Eplerenone (D)

25, 50 mg

(25-50 D)

(Max 50 BD)

Spironolactone (D)

(Aldactone)

(12.5 to 25 D)

(Max 50 D)

25, 100 mg
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Lisinopril
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the Patient
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B-Blocker
Metoprolol 

Tartarated

Succinate

Bisoprolol 

Atenolol

Carvedilol

Propranolol 

Labetalol

B1

B1, B2, a

B1

B2

B1, B2

B1, B2, a

Adverse 

Effects

Erectile dysfunction

Brady cardia 

Covering hypoglycemic 
symptoms (Tremors, 
Tachycardia BUT not the 
Sweating)

Bronchospasm

Depression

Insomnia (Propranolol)

B1

B1
More BP lowering 

Effect

More BP lowering 

Effect
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-Metoprolol tartrate (BD) 

Tab 50 mg (50 BD to Max 100/200BD) Administer with food

-Metoprolol succinate (Long act) (D)

Metohexal

23.75, 47.5, 95 

Bisoprolol (Concor) (D)

2.5, 5, 10 mg (starting dose 2.5-5D, Max 20D)

Carvedilol (BD)

6.25, 12.5, 25 mg , Administer with food (6.25BD-25BD)

Atenolol (D)

50, 100 mg

Propranolol (BD, TDS)(Inderal)

10, 20, 40 mg Empty Stomach

Labetalol (Inj)

5 mg/ml

B-Blocker
Metoprolol 

Tartarated

Succinate

Bisoprolol 

Atenolol

Carvedilol –

Propranolol 

Esmolol

Labetalol

HTN Crise

Short act
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ARB

Losartan

Valsartan

Telmisartan

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

MRA

Spironolactone

Eplerenone

Central alpha2 

Agonist

Clonidine

Methyldopa

B-Blocker
Metoprolol 

Bisoprolol 

Carvedilol –

Atenolol

Propranolol 

Esmolol

Labetalol

ACEI

Captopril

Enalapril

Lisinopril

Alpha-Blocker

Prazosin

Terazosin

Vasodilators

Minoxidil

Hydralazine

1st Line

2nd Line

3ed Line

4th Line

Which one?

It depends on 

the Patient
Loop diuretic

Furosemide
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Orthostatic 

hypotension 

Alpha-Blocker

Prazosin

Terazosin

Adverse 

Effects

Reflex Tachycardia and Edema

+ diuretic (Thiazide)

+ Heart rate lowering agent (BB, CCB 

(NDHP)

First dose and with postural 

changes

BPH

Prazosin 1mg Qhs

Terazosin 2mg 

Qhs
Alpha1 blocker:

-Relaxation 

of Urethra 

and 

prostate 
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Prazosin (BD, TDS)

1, 5mg

Trazocin (D, BD)

2, 5mg

Alpha-Blocker

Prazosin

Terazosin
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ARB

Losartan

Valsartan

Telmisartan

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

MRA

Spironolactone

Eplerenone

Central alpha2 

Agonist

Clonidine

Methyldopa

B-Blocker
Metoprolol 

Bisoprolol 

Carvedilol –

Atenolol

Propranolol 

Esmolol

Labetalol

ACEI

Captopril

Enalapril

Lisinopril

Alpha-Blocker

Prazosin

Terazosin

Vasodilators

Minoxidil

Hydralazine

1st Line

2nd Line

3ed Line

4th Line

Which one?

It depends on 

the Patient
Loop diuretic

Furosemide



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!

Adverse 

Effects

Reserved for patients with heart failure or severe 
CKD (in whom the overload of the fluid is the main 
cause of the HTN)

Hypo Mg

Hyper uricemia

Hypo K
-Reaching a nadir within the 

first week

Hypo Na

Loop diuretic

Furosemide
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Loop diuretic

Furosemide
Frusemide (BD, TDS)

(Lasix)

Tab 40 mg, Inj 40 mg
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Adverse 

Effects

Reserved for patients with high resistant HTN

Minoxidil

Hypertrichosis

Hydralazine 
Dose dependent lupus-like syndrome (risk is reduce 

when the dose is less than 200 mg Daily)

Reflex Tachycardia and Edema

+ diuretic (Thiazide or lasix)

+ Heart rate lowering agent(BB, or NDHP CCB)

Vasodilators

Minoxidil

Hydralazine
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Hydralazine

(Qid)

Tab 10, 25 mg

INJ  20/ml

Minoxidil (D, BD, TDS)

2.5 mg

Vasodilators

Minoxidil

Hydralazine
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Enalapril
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Prazosin

Terazosin
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Which one?

It depends on 

the Patient
Loop diuretic
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Adverse 

Effects

Decrease sympathetic outflow from 
the CNS 

-Decrease in PVR, HR and CO 
lowers BP

Methyldopa: 

Choice in Pregnancy 

HT

Adverse effects:

Hemolytic anemia 

hepatitis

Anticholinergic side effects:

Sedation, dry mouth, urinary 

retention, constipation) and possibly 

sexual dysfunction. 

Edema

+ diuretic (Thiazide or 
lasix)

Central alpha2 

Agonist

Clonidine

Methyldopa

Clonidine

Can cause rebound hypertension when abruptly 
stopped.

Reserved for patients with high resistant HTN
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Clonidine

(BD)

0.2 mg

Methyldopa (BD, TDS)

250 mg

Central alpha2 Agonist

Clonidine

Methyldopa
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Indapamide

Metolazone

MRA

Spironolactone

Eplerenone

Central alpha2 
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Clonidine
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B-Blocker
Metoprolol 
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Lisinopril

Alpha-Blocker

Prazosin

Terazosin

Vasodilators

Minoxidil
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1st Line

2nd Line

3ed Line

4th Line

Which one?

It depends on 

the Patient
Loop diuretic

Furosemide
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ARB

Losartan

Valsartan

Telmisart

an

CCB
DHP

Amlodipine

Nifedipine

NDHP

Diltiazem

Verapamil

Thiazide
Hydrochlorothiazide

Indapamide

Metolazone

ACEI

Captopril

Enalapril

Lisinopril
1st Line
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ARB

Losartan

Valsartan

CCB

Amlodipine

Thiazide
Hydrochlorothiazide

-Valsartan + 

Amlodipine

-Daily
-80/5

-160/5

-160/10

Valsartan + Amlodipine 

+ HCT

-Daily
-160/10/25

-160/10/12.5

-160/5/12.5

-Losartan + 

HCT

-Daily
-50/12.5

-Valsartan + 

Amlodipine

-Daily
-80/5

-160/5

-160/10



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!

Uncomplicated Hypertension



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

!

• For initiation of RAS inhibitor or diuretic therapy, assess blood 
tests for electrolytes and renal function 2 to 4 weeks after 
initiating therapy
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Hypertension and coronary artery 
disease
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Hypertension and chronic kidney 
disease
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• Use loop diuretics when eGFR is <30 mL/min/1.72 m2, because 
thiazide/thiazide-like diuretics are much less 
effective/ineffective when eGFR is reduced to this level
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Hypertension and heart failure with 
reduced ejection fraction
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Blood pressure target range
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Acute and short-term lowering

of blood pressure



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p

re
z
e
n
tr

.c
o
m

! HTN Urgency

• Severe hypertension in patients without clinical evidence of 
acute organ damage.

• require BP reduction, they do not usually require admission to 
hospital, and BP reduction is best achieved with oral 
medication
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! HTN Emergency

• BP ≥180/110 mmHg associated with acute HMOD, often in the 
presence of symptoms. 

• Hypertensive emergencies are potentially life-threatening and 
require immediate and careful intervention to reduce BP, 
often with i.v. therapy.

• Symptoms:
• headache
• visual disturbances
• chest pain
• shortness of breath
• dizziness and other neurological deficit
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WHO Guideline
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HTN in Pregnancy
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! Definition

• SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg on two measureament

at least 4 hours apart

• Mild: 140-159 / 90-109 mmHg

• Severe: ≥ 160-110 mmHg

• The second measurement can obtained within 15 minutes if 

the BP is severely elevated
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! Measurement

• Office BP measurement following general guidelines

• Gold standard: Manual auscultation

• Automated: Under-record the BP, unreliable in severe pre-eclampsia

• ABPM or HBPM: 

• to evaluate white coat hypertension (avoid unnecessary treatment) 

• High risk patients including DM or nephropathy
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! Investigation

• Essential:

• U/A, CBC, LFT, Hct, Cr, S-UA

• Proteinuria:

• Early pregnancy: preexisting renal disease

• Second half of pregnancy: Pre-eclampsia

• Dipstick test ≥ 1+ should follow with ACR in single spot urine          

sample (ACR < 30 mg/mmol exclude proteinuria)
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! Prevention of pre-eclampsia

• Indication
• High risk of pre-eclampsia:

1. Hypertensive disease during a previous pregnancy

2. Chronic kidney disease

3. Autoimmune disease (SLE, APS)

4. Type 1 or 2 Diabetes

5. Chronic HTN

• Moderate risk with more than one of the following:
1. First pregnancy

2. Age ≥ 40 years

3. Pregnancy interval ≥ 10 years

4. BMI ≥ 35 kg/m2 at first visit

5. Multiple pregnancy
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! Prevention of pre-eclampsia (Cont.)

• ASA

• 100-150 mg, daily, at weeks 12-36

• Oral calcium supplementation

• 1.5-2 gr/day in women with low dietary intake (< 600 mg/day)

• Vit C or E

• does not decrease the risk of pre-eclampsia
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! Management of Mild HTN

• BP > 140/90 mmHg in women 

with:

• Gestational HTN

• Preexisting HTN superimposed with 

Gestational HTN

• HTN with subclinical HMOD at any time of 

pregnancy

• Target: No data for optimal BP target

• European< 140/90 mmHg

• Canadian, DBP < 85 mmHg

• United States : 140-150 / 90-100 mmHg

• Tight (DBP < 85 mmHg) vs. less Tight 

Control: 

• Showed no differences in risk of adverse 

perinatal outcomes

• Reduce the risk of sever                          

HTN and pre-eclampsia
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! Management of Mild HTN (Cont.)

• First Line
• Methyldopa

• β-blocker (Labetalol): may induce fetal bradycardia, IUGR or hypogysemia/ 
Atenolol best avoided

• DHP-CCB (Non-capsular Nifedipine or Nicardipine)

• Second Line
• Diuretics: generally avoided due to volume depletion in pre-eclampsia

• Contraindicated
• ACE-I, ARB, Direct Renin Inhibitors
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! Management of Mild HTN (Cont.)

Drug Dosage Maternal side effect

Labetalol 200-400 mg per day in 2-3 divided 

doses

Dizziness, fatigue, orthostatic hypotension, 

nausea

Nifedipine 30-120 mg per day of a slow-release 

preparation

Headache, flushing, peripheral edema, 

orthostatic hypotension

Amlodipine 5-10 mg per day Same as nifedipine

methyldopa 0.5 – 3 gr per day in 2-3 divided doses Maternal sedation, elevated LFT, depression

Hydralazine 50-300 mg per day in 2- divided doses Use with methyldopa or labetalol to prevent 

reflex tachycardia; risk of neonatal 

thrombocytopenia
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! Management of Severe HTN

• Definition:
• SBP ≥ 170 mmHg or DBP ≥ 110 mmHg

• Management:
• Immediate hospitalization and start IV labetalol or oral Methyldopa/ DHP-

CCB

• Goal: 
• To reduce BP < 160/105 mmHg

• To reduce risk of heart failure, stroke or renal disease
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! Management of Severe HTN (Cont.)

• IV drugs:
• Labetalol: 

• Cumulative dose < 800 mg/24 h 
(Bradycardia)

• Nicardipine

• Esmolol

• Hydralazine:
• No longer the drug of choice

• Perinatal adverse outomes more 
than other drugs

• Urapidil

• Fetal HR monitoring with 
labetalol or nacardipine

• Magnesium sulfate:
• Prevent of pre-eclampsia/Tx of 

seizure in eclampsia

• Potential synergy with CCB

• 4 gr over 20 min, followed with 2-
3 gr/h

• Toxic level reverse by IV Ca
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! Management of Severe HTN (Cont.)

• TNG:
• In cases of pre-eclampsia

presented with pulmonary 
edema

• 5 mcg/min , gradually 
increased every 3-5 min

• Max dose: 100 mcg/min

• Sodium nitroproside:
• No use due to the risk of fetal 

cyanide poisoning prolong 
treatment

• Delivery:
• At week 37 in asymptomatic

women with Gestational HTN 
or pre-eclampsia

• Expedite delivery in women 
with visual disturbances of 
hemostatic disorders
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! Management of Post partum HTN 
• If BP persist ≥ 150/90 mmHg

• Any of recommended 
drugs except                    
methyldopa (PPD)

• Early ambulatory               visit 
in the 1st to 2nd           weeks 
after delivery
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! Management of HTN in breast feeding

• All anti-HTN drug excreted into breast milk at low concentration

• Avoid:

• Atenolol, and nifedipine (as high concentration as mothers’ plasma )

• Captopril and enalapril in mother with pre-term neonate (Seizure)

• HCT < 50 mg per day is safe in nursing mother
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