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Abstract

Background:Hypertension is a highly prevalent disease in Saudi Arabia with poor control rates. Updated guidelines are
needed to guide the management of hypertension and improve treatment outcomes.
Methodology: A panel of experts representing the National Heart Center (NHC) and the Saudi Heart Association (SHA)

reviewed existing evidence and formulated guidance relevant to the local population, clinical practice and the healthcare
system. The recommendations were reviewed to ensure scientific and medical accuracy.
Recommendations:Hypertension was defined and a new classification was proposed as relevant to the Saudi population.

Recommendations on diagnosis, clinical evaluation, cardiovascular assessment were detailed, along with guidance on
measurement modalities and screening/follow-up. Non-pharmacological management is the first line of hypertension
treatment. Pharmacological therapy should be used appropriately as needed. Treatment priority is to control blood
pressure regardless of the drug class used. The choice of treatment should be tailored to the patient profile in order to
achieve treatment targets and ensure patient compliance. Recommendations were provided on pharmacological options
available in Saudi Arabia, as well as guidance on the treatment of special conditions.
Conclusion: Hypertension management should be based on appropriate screening, timely diagnosis and lifestyle

changes supplemented with pharmacological therapy, as needed. Clinical management should be individualized, and
careful consideration should be given to special conditions and patient groups.

Keywords: Hypertension, Guidelines, Saudi Arabia

1. Introduction

H ypertension is a leading cause of morbidity
and mortality, afflicting more than 1.2 billion

people across the globe [1]. Despite the efficacy of
blood lowering therapies and lifestyle modifications,

more than half of people with hypertension remain
untreated and control rates are unacceptable [1].
The prevalence and burden of hypertension is
highest in middle-income and low-income coun-
tries, with the majority of deaths associated with
blood pressure reported from these regions [2]. In
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the Middle East region, the overall prevalence of
hypertension across two decades (1999e2019) was
24.36%, with an increasing trend in the development
of hypertension observed with advancing age [3].
The CEPHEUS study examined individuals with
hypercholesterolemia receiving lipid lowering
drugs across the Middle East (including Saudi
Arabia) and found 66.6% of this population have
hypertension [4]. The Prospective Urban Rural
Epidemiology study found that 33% of individuals
from four Middle Eastern countries (Iran, Occupied
Palestinian Territory, Saudi Arabia, and United
Arab Emirates) suffered from hypertension, 51% of
whom were unaware of their diagnosis. While 47%
of people with hypertension were treated, only 19%
had controlled blood pressure levels [5]. When
looking specifically at findings from Saudi Arabia,
the study found the highest percentage of aware-
ness, treatment and control, and the second lowest
prevalence of hypertension [5]. That being said,
evidence from Saudi Arabia reflect low levels of
hypertension awareness, and poor blood pressure
control. In fact, 39.2e55% of individuals are unaware
of their hypertension [6e8]. Most people with hy-
pertension receive pharmacological treatment
(60.8e78.9%), but overall rates of control remain
below 50% (37e45%) [6,7,9] and 20.2e35.4% of
people with hypertension are uncontrolled on
treatment [7,9]. The rate of hypertension in Saudi
Arabia has risen from 25.5% among adults in 2011
[6], to 29.2% in 2019 [7]. Unhealthy lifestyle (low
physical activity) and obesity remain some of the
most prevalent risk factors for hypertension in the
Saudi population [6,9e11], even among younger
individuals. In fact, in a population of young male
Saudi university students, 61.6% suffer from hy-
pertension and approximately 35% of the partici-
pants were obese [12]. Other common risk factors in
the Saudi population are diabetes [6,9,13,14] and
hypercholesterolemia [6,9,13].
Early screening and detection is therefore criti-

cally needed in Saudi Arabia in addition to national
campaigns raising awareness about the disease, its
risk factors and preventative measures. Updated
guidelines are needed to guide the management of
hypertension in Saudi Arabia and improve treat-
ment outcomes. The National Heart Center (NHC)
and the Saudi Heart Association thus outline best
practices for cardiologists in the KSA to better di-
agnose and manage hypertension based on key
opinion leaders’ expertise and available data. This
project can be a step forward towards a recognized
guidance for all healthcare providers in the
KSA for improved evidence-based and up to

date management of hypertension, with special
consideration for subgroups including but not
limited to older age, pregnancy, diabetes, atrial
fibrillation, resistant hypertension, and hyperten-
sive emergencies.

2. Methods

A series of meetings were conducted to review
available evidence and formulate recommendations
appropriate for clinical practice and local resources
in Saudi Arabia. A panel of expert cardiologists
based their recommendations on extant data from
clinical studies and meta-analyses, international
guidelines as well as local expertise. Recommenda-
tions were discussed until a consensus is reached by
the panel. The guidelines followed the Saudi Heart
Association methodology for guideline recommen-
dations (Table 1).

3. Results - consensus statements

3.1. Definition and classification of hypertension

Pathophysiological hypertension is a level of
blood pressure (BP) at which, if persisting, will lead
to target organ damage. BP of 120/80 mmHg is
considered to be normal. However, when BP ex-
ceeds 130/80 mmHg, the patient is considered to
have hypertension. Diagnosis of hypertension de-
pends on the methods of measurement (office
measurement, ambulatory BP measurement and
home BP measurement). BP should be measured
appropriately, as outlined in Section 3.2.1. BP
thresholds at which treatment is recommended are
higher than the thresholds at which hypertension is
diagnosed and are outlined in Table 2.

Abbreviations list

ABPM ambulatory blood pressure monitoring
ACEi Angiotensin-converting enzyme inhibitor
AF Atrial fibrillation
ARB Angiotensin-receptor blocker
BP blood pressure
CAD coronary artery disease
CCB calcium channel blockers
CV cardiovascular
DBP diastolic blood pressure
HBPM home blood pressure monitoring
HMOD hypertension-mediated organ damage
IV intravenous
MAP mean arterial pressure
RAS renin-angiotensin system
SBP systolic blood pressure
SHA Saudi Heart Association
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3.2. Blood pressure measurement and hypertension
diagnosis

Recommendations on blood pressure measure-
ment methods are provided in Table 3. The
following sections discuss recommended practices
for measuring blood pressure via conventional of-
fice measurement, as well as ambulatory and home-
based measurement [15,16].

3.2.1. Conventional office blood pressure measurement
(Auscultatory or oscillometric automatic
sphygmomanometers)
Office BP measurements have long been consid-

ered the gold standard of BP monitoring. Regard-
less, office measurements are frequently performed
inadequately in routine practice due to insufficient
attention, insufficient time or badly calibrated de-
vices. Clear differences exist between routine office

Table 1. Saudi Heart Association classes of recommendations.

Table 2. Definition and classification of hypertension. BP: blood pressure.
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BP measurement and standardized office BP mea-
surement. Research-grade (standardized) BP mea-
surement yields lower BP values compared to
routine office measurement [17]. The overestimation
of BP with routine measurement is well documented
and should be carefully addressed as it could lead to
the misclassification of hypertension [18]. It is
therefore of the utmost importance to measure BP in
the office following a standardized approach in
order to avoid misdiagnosis and inappropriate
treatment, as shown in Fig. 1. Briefly, people should
be seated comfortably in a quiet environment for at
least 5 min before measurement. The patient's back
and arm should be supported, with both feet resting
on the floor (not dangling or crossed). BP should be
determined based on the average of 3 measure-
ments, 1e2 min apart. A calibrated device should be
used for BP measurement. In case of notable in-
consistencies between readings (>10 mm Hg dif-
ference), additional measurements should be
considered. BP should be measured in both arms.
The higher value should be used as a reference in
case of differences in readings. When first
measuring BP, orthostatic hypotension should be
excluded by measuring BP 1 min and 3 min after
standing from seated position. Lying and standing
BP measurement may be considered in some pa-
tient groups, such as older people, people with
diabetes, and conditions associated with orthostatic
hypotension.

3.2.2. Out-of-office blood pressure measurement

3.2.2.1. Home blood pressure monitoring (HBPM).
Home-based BP measurement is known to have a
lower diagnostic threshold for hypertension
compared to office-based monitoring (see corre-
sponding values in Table 2). Home blood pressure
monitoring (HPBM) is cheap, easily accessible and
could be better at predicting cardiovascular
morbidity and mortality compared to conventional
BP measurement [19]. It could also promote medi-
cation adherence and BP control [20,21]. However,
prospective studies evaluating HPBM remain rather
limited.
One study found that only 3% of people correctly

measure their BP with no error [22]. Proper in-
structions should therefore be provided by the
treating physician or the nurse in order to ensure
correct HPBM. Similar to office BP measurement,
home-based BP monitoring should be done with the
patient seated in a quiet environment for at least
5 min prior to measurement, with legs, back and
arm supported. An automatic validated BP monitor
should be used to measure BP for a few days before

each clinic visit. Readings should be performed
twice daily (two to three readings), in the morning
and the evening.

3.2.2.2. Ambulatory blood pressure monitoring
(ABPM). Ambulatory blood pressure monitoring
(ABPM) is usually used to obtain an average of BP
readings over a defined period, usually 24 h. ABPM
also has a lower diagnostic threshold for hyperten-
sion. BP varies over the course of the day and a drop
can be observed naturally during the night. It is
therefore important to consider different thresholds
for daytime, nighttime, and 24-h average readings
(Table 2).
The role of ABPM as the method of choice in the

diagnosis of hypertension continues to be debated.
That being said, evidence suggests ABPM to better
predict morbidity or fatal events compared to office
BP [23e25]. A wealth of evidence supports the ad-
equacy of ABPM for BP measurement [26]. Clini-
cally relevant ABPM indexes are mainly 24 h
average BP and nighttime average BP. ABPM can be
used to confirm office-based readings and diagnose
hypertension. It can also be used to rule out white-
coat (elevated blood pressure in the office only) and
masked hypertension (elevated blood pressure out-
of-office only) [27].

3.3. Screening and follow-up

3.3.1. Screening
No direct trials have compared screening and no

screening for hypertension. However, it is clear that
early detection is associated with better outcomes
based on indirect evidence from health promotion
programs that was conducted in some countries
[28e30]. A recent study reported alarming rates of
individuals unaware of their hypertension (39.2%)
[7]. Considering the high rates of missed hyperten-
sion in Saudi Arabia, wide structured screening
programs should be undertaken. It is therefore
recommended that all adults (>18 years of age)
should be screened for hypertension. BP should be
measured whenever feasible, at least at each visit to
a healthcare facility. Annual screening is warranted
for individuals older than 40 or those who have risk
factors for hypertension. All other individuals
should be screened every 3e5 years (Table 4).

3.3.2. Follow-up
After treatment initiation and in case of uncon-

trolled BP, patient follow-up should be as frequent
as possible, ideally in 1e2 months. Once BP control
is achieved, people with hypertension can be seen
every 3e6 months (Table 5).
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3.4. Diagnostic/clinical evaluation

Clinical evaluation aims to establish the diagnosis
and grade of hypertension as well as screen for
potential secondary causes of hypertension and
identify factors potentially contributing to the
development of hypertension (lifestyle, concomitant
medications, or family history), concomitant car-
diovascular (CV) risk factors (including lifestyle and
family history), concomitant diseases. It also aims to
establish whether there is evidence of hypertension-
mediated organ damage (HMOD) or existing CV,
cerebrovascular, or renal disease. Recommended
medical history, physical examination and labora-
tory investigation are shown in Table 6.

3.5. Cardiovascular risk assessment

Cardiovascular risk is affected by BP levels, risk
factors, HMOD and comorbidities (see Table 7). BP
can be classified as shown in Table 8. Hypertension
often occurs in conjunction with other CV risk fac-
tors. Cardiovascular risk factors are highly prevalent
in Saudi Arabia [31]. Unhealthy lifestyle (low phys-
ical activity) and obesity are the most common risk
factors for hypertension in the Saudi population

across younger and older age groups [6,9e11].
Diabetes [6,9,13,14] and hypercholesterolemia
[6,9,13] are also frequently observed. Metabolic
syndrome was reported to have a prevalence of
30e40% in the Saudi population [32,33]. Dyslipide-
mia was observed in around half of Saudi people
with diabetes in one study [34]. The Africa Middle
East Cardiovascular Epidemiological (ACE) study
was a multinational cross-sectional study which
showed 68% dyslipidemia in the adult Saudi pop-
ulation [35]. When specifically considering cardio-
vascular risk factors in people with hypertension, a
study in Saudi Arabia showed that 14% also have
diabetes, and more than half are obese [11]. Poor
physical activity is also observed in more than 70%
of people with stage 1 hypertension, stage 2 hyper-
tension or hypertensive crisis [36].

3.6. Management of hypertension

3.6.1. Non-pharmacological approaches
Non-pharmacological management is the first line

of hypertension treatment (Table 9). Healthy life-
style choices can reduce cardiovascular risk [37] and
once applied in people with elevated BP, lifestyle
modifications can increase the rates of BP control

Fig. 1. Methodology for the measurement of office BP.

Table 3. Recommendations for blood pressure measurement methods. ABPM: ambulatory blood pressure monitoring; HBPM: Home blood pressure
monitoring.
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and enhance the effect of antihypertensive medica-
tion by further lowering BP [38].
Recommended lifestyle interventions include

smoking cessation, reducing salt (sodium-contain-
ing salts) intake (limit to a maximum of 2e4 g daily),
eating more fruit and vegetables, being physically
active on a regular basis (at least 30 min of moderate
dynamic exercise 5e7 days per week), avoiding use
of tobacco and alcohol consumption, limiting the
intake of foods high in saturated fats, eliminating/
reducing trans fats in diet, limiting the intake of
processed/ultraprocessed food and body weight
control [39e48]. People with hypertension should
also be counseled to avoid excessive use of licorice,
which is common practice in Saudi Arabia [49].
Sugar-sweetened drinks should also be avoided or
their intake be reduced considering their robust
association with increased BP and incident hyper-
tension [50,51].

3.6.2. Pharmacological approaches
Antihypertensive medications that can be

considered for initial treatment include diuretics

(thiazide and thiazide-like agents), angiotensin-
converting enzyme inhibitors (ACEis), angiotensin-
receptor blockers (ARBs) and long-acting dihy-
dropyridine calcium channel blockers (CCBs). Beta
blockers might also be considered in the first line
setting for specific indications, such as in younger
people with hypertension with sympathetic over-
drive or other compelling indications (ischemic
disease, heart failure, obesity/bariatric surgery)
(Table 10).
Treatment priority is to control BP regardless of

the drug class used. The choice of treatment should
be tailored to the patient profile in order to achieve
treatment targets and ensure patient compliance. As
such, more potent medication might be considered
and singleepill combinations might be favored in
light of the improved medication persistence and
superior BP reduction compared to multi-pill com-
binations [52].
Medication potency can vary, especially in

different clinical settings. First-line low-dose thia-
zides, ACEis and CCBs might be similarly effective
in improving morbidity and mortality in moderate

Table 4. Recommendations for screening in people with hypertension.

Table 5. Recommendations for follow-up schedule in people with hypertension. BP: blood pressure.
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Table 6. Recommendation for clinical evaluation of people with suspected hypertension. BP: blood pressure; CV: cardiovascular; HMOD: Hyper-
tension-mediated organ damage.
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to severe primary hypertension [53]. The effect of
each drug class on cardiovascular events can be
different but evidence quality remains insufficient
to draw robust conclusions [54].
Somemedications have higher potency than others.

For example, the newest ARB azilsartanmedoxomil at
thedoseof 80mgseemedtobemostefficaciousARB in
reducing both systolic and diastolic blood pressure in
the office and on ambulatory measurement [55]. The

Table 7. Recommendation for cardiovascular risk assessment.

Table 8. Classification of BP.

Classification BP (MMHG)

Optimal BP 120/80
Elevated BP 121/80e129/80
Stage 1 130/80e139/89
Stage 2 >140/90
Hypertensive crisis >180/120a

BP: blood pressure.
a BP > 190/120 mmHg accompanied with evidence of

new or worsening HMOD.
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Table 10. Recommendations for pharmacological management of hypertension. ACEi: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin-
receptor blocker; BP: blood pressure; CCB: calcium channel blocker; RAS: renin angiotensin system; SBP: systolic blood pressure.

Table 9. Recommendation on non-pharmacological approaches. BP: blood pressure.
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singleepill combination of azilsartanmedoxomil with
chlorthalidone was also safe and effective for the
reduction of BP [56].
Some medications are best used only in specific in-

dications for the first-line management of hyperten-
sion. Beta blockers should be considered in certain
patient populations where they are most beneficial,
such as in younger peoplewith sympathetic overdrive
[57], ischemic heart disease [58,59], heart failure
[60e63], or obesity/bariatric surgery [64]. Meta-ana-
lyses suggesting the lower efficacy of beta blockers
compared to other antihypertensives are based on
highly biased data [65]. It is therefore important to
consider the potential differences in the efficacy of
beta blocker subtypes, as well as their possible
different effect in younger and older people. While
second- and third-generation beta blockers are sug-
gested tohavecomparableefficacy inreducingBP [66],
third-generation such as nebivolol are associatedwith
lower adverse events compared to second-generation
beta blockers [67]. That being said, all drugs carry side
effects. Fear of side effects should not discourage the
use of any medication, such beta blockers, in the
presence of compelling indications for their use and a
favorable risk/benefit ratio.

3.7. Special conditions/groups

3.7.1. Resistant hypertension
The global prevalence of true-resistant hyperten-

sion is estimated to be around 10% of treated people
with hypertension [68]. Resistant hypertension is
defined as seated office BP > 140/90 mm Hg in
people managed with three or more antihyperten-
sive medications at optimal (or maximally tolerated)
doses including a diuretic. When resistance to
treatment is suspected, secondary hypertension and
pseudo-resistant hypertension (poor BP measure-
ment technique, white coat effect, nonadherence
and suboptimal choices in antihypertensive ther-
apy) should be first excluded. Diagnosis should then
be confirmed with ABPM or HBPM. Once the
diagnosis of resistant hypertension is confirmed, it
is important that current treatment regimen be
optimized, including both drug therapy and lifestyle
interventions (Table 11). In fact, the TRIUMPH trial
demonstrated that lifestyle modification including
diet and exercise changes can lead to significant
reductions in BP in people with resistant hyperten-
sion [69].
Drug regimens also carry important implications.

The choice of both diuretics and ARB may affect
treatment outcomes. The thiazide-like diuretics
chlorthalidone and indapamide might be favored
and some ARBs are more potent than others [70]. It

is thus necessary to choose the right drug and the
appropriate dose when managing resistant hyper-
tension. Spironolactone is associated with signifi-
cant reductions in BP compared to placebo and
alternative drugs [71] and should be considered in
treatment-resistant hypertension. If available, other
drugs may be considered if spironolactone is not
tolerated or contra-indicated are eplerenone, ami-
loride and doxazosin. Amiloride was shown to be as
effective as spironolactone in reducing BP [72] but
doxazosin was not [73].
In case of treatment failure or the presence of

secondary hypertension, people with resistant hy-
pertension should be referred to a specialized care
center.
As for the use of renal sympathetic denervation

for the treatment of hypertension, available evi-
dence has been relatively contradictory. The Sym-
plicity HTN-3 trial was the first randomized, single-
blinded, sham-controlled study to compare renal
sympathetic denervation to sham treatment among
people with drug-resistant hypertension. While
renal sympathetic denervation proved to be safe,
Symplicity HTN-3 failed to meet its primary efficacy
endpoint and no significant difference in BP
lowering detected between the study arms [74].
Negative results were also reported in the Japan
(Asian) site of the study [75], the 12-month follow-
up analysis [76]and some other sham-controlled
trials [77e79].
By contrast, the Symplicity global registry showed

largely different results, reflecting renal sympathetic
denervation to be a safe procedure for the sustain-
able reduction of blood pressure [80,81]. The safety
and efficacy of renal sympathetic denervation for BP
lowering is actually evident in recent randomized
clinical trials and registries. This benefit is observed
across patient subgroups including those with high-
risk, and across device types [82]. Meta-analyses
also show that renal denervation leads to significant
reductions in BP in both medicated and unmedi-
cated people with resistant hypertension [83,84].
Based on this, renal sympathetic denervation may
be considered in people with treatment resistance
(as defined in Table 12), and also in people with
uncontrolled hypertension and high cardiovascular
risk [82].

3.7.2. Diabetes mellitus
People with diabetes often present with elevated

BP and have a higher risk of developing cardiovas-
cular disease [85,86]. The management of hyper-
tension in people with concomitant diabetes ensures
both vascular and renal protection by reducing
macrovascular and microvascular complications as
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Table 12. Recommendations for the management of hypertension with diabetes mellitus. ACEi: Angiotensin-converting enzyme inhibitor; ARB:
Angiotensin-receptor blocker; BP: blood pressure; CCB: calcium channel blocker.

Table 11. Recommendations for resistant hypertension. BP: blood pressure.
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well as preventing end-stage renal disease [87,88]. It
is recommended to initiate therapy when BP is
equal to or higher than 130/80 mmHg and target a
BP level below 130/80 mmHg [87e90] (Table 12).
ACEis or ARBs are recommended especially in the
presence of albuminuria or renal involvement. In
fact, ACEis and ARBs are significantly more effec-
tive than other classes in reducing albuminuria and
the appearance or progression of diabetic ne-
phropathy [87]. ACEis and ARBs ensure reductions
in BP and have also been shown to have significant
cardioprotective effects in people with concomitant
hypertension and diabetes, leading to reduced
mortality (all-cause and CV) and major CV events
[91,92].
CCBs and beta blockers are also safe to use for the

management of people with hypertension and dia-
betes. The combination of a CCB and an ACEi was
found to consistently lead to BP lowering as well as
significantly lower cardiovascular mortality
compared to other treatments [93]. Selective beta
blockers are not contraindicated in people with
diabetes but do not lead to comparable cardiovas-
cular risk reduction compared to other drug classes
[94,95].

3.7.3. Chronic kidney disease
The most effective pharmacological pressure-

lowering therapy against end-stage kidney disease
was ACEis and ARBs (renin-angiotensin system
(RAS) blockers) [96,97]. The renoprotective effects of
RAS blockers might be most pronounced in people
with albuminuria or proteinuria [98,99]. A RAS
blocker should therefore be included in the man-
agement of people with hypertension and chronic
kidney disease and proteinuria or microalbuminuria
(Table 13). Combination therapy with an ACEi and
ARB carries a notable risk of hyperkalemia and
acute kidney injury and is therefore not recom-
mended. When more BP lowering is needed, ACEi
or an ARB can be combined with other antihyper-
tensive drugs, such as dihydropyridine CCBs [100].
Evidence on the optimal BP target in CKD is com-
plex but generally supports clinical benefit of a
target range of SBP 130e140 mmHg in both diabetic
and non-diabetic CKD [101e103].

3.7.4. Coronary artery disease
The relationship between hypertension and cor-

onary artery disease (CAD) is a robust one, with BP
lowering associated with clear reductions in the risk
of CAD [104,105]. It is therefore important to use
antihypertensive medication in people with
concomitant CAD. Evidence supports the safety of
targeting a BP level below 140/80 mmHg in people

with CAD seeing as BP exceeding 140/80 mmHg is
associated with increased cardiovascular risk
[106,107]. A BP below 120/70 mmHg was also linked
to detrimental effects [106,107]. Based on this, it is
recommended that a systolic blood pressure (SBP)
range 120e130 mmHg be targeted for all people
with CAD if tolerated, with a higher range
(130e139 mmHg) acceptable for older people. Dia-
stolic blood pressure (DBP) should be maintained
between 70 and 80 mmHg. Diastolic target level
should not be decreased to less than 60 mmHg in
the presence of systolic hypertension or left ven-
tricular hypertrophy due to concerns of exacerba-
tion of myocardial ischemia (Table 14).
Beta blockers and RAS blockers (ACEis or ARBs)

are preferred in people with CAD due to their
positive impact on clinical outcomes post-myocar-
dial infarction [108]. In addition to beta blockers and
CCBs are also beneficial for BP lowering in people
with coronary artery disease [109], especially those
with symptomatic angina.

3.7.5. Heart failure
The development of heart failure is undoubtedly

linked to hypertension [110]. It is recommended to
provide people with heart failure with antihyper-
tensive treatment. Antihypertensive therapy was
shown to reduce the risk of incident heart failure as
well as heart failure hospitalization [111,112].
Treatment should be started at a BP level higher
than 140/90 mmHg, targeting SBP <130 mmHg but
preferably not lower than 120 mmHg (Table 15).
Comparative trials have demonstrated the efficacy
of diuretics, beta-blockers and RAS blockers (ACEis
or ARBs) in not only lowering BP, but also reducing
heart failure risk [87]. This was shown to a lesser
extend with CCBs. Nonhydropyridine CCBs are not
recommended in the treatment of people with heart
failure and reduced ejection fraction.
As for left ventricular hypertrophy, regression can

be ensured with BP lowering [113], and ARBs,
ACEis and CCBs lead to more effective left ven-
tricular hypertrophy regression compared to beta
blockers or diuretics [114]. It is therefore recom-
mended to combine a RAS blocker with a CCB or
diuretic for people with left ventricular hypertrophy.

3.7.6. Acute stroke and cerebrovascular disease
In the acute phase of stroke, BP can be elevated but

will generally decrease with no treatment [115]. The
clinical benefit of acute BP lowering after acute intra-
cerebral hemorrhage remains uncertain and debat-
able. That being said, available evidence suggests that
immediate reduction of BP should only be attempted
in case of acute intracerebral hemorrhage and very
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Table 13. Recommendations for the management of hypertension with chronic kidney disease. ACEi: Angiotensin-converting enzyme inhibitor; ARB:
Angiotensin-receptor blocker; BP: blood pressure.

Table 14. Recommendations for the management of hypertension with coronary artery disease. ACEi: Angiotensin-converting enzyme inhibitor; ARB:
Angiotensin-receptor blocker; BP: blood pressure; CAD: coronary artery disease; CCB: calcium channel blockers; DBP: diastolic blood pressure; RAS:
renin angiotensin system; SBP: systolic blood pressure.
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severe hypertension (SBP �220 mmHg) [116,117]. As
for people with acute ischemic stroke, routine BP
lowering is not recommended. One exception is peo-
ple who are receiving thrombolysis, in whom BP
should be lowered to<180/105mmHg in case of acute
ischemic stroke [118,119]. Pharmacological BP
lowering may also be considered based on clinical
judgment during the first 24 h after stroke onset in
people with severe BP (SBP �220 mmHg or
DBP�120mmHg)not receivingfibrinolysis [120e123].
The SBP of people who suffered a transient ischemic
attack or an ischemic stroke should be maintained at
120e130 mmHg in order to reduce the risk of future
stroke [124]. As for drug choice, a RAS blocker in
combination with a CCB or a thiazide-like diuretic is
recommended for stroke prevention (Table 16).

3.7.7. Atrial fibrillation
People suffering from hypertension have a high

predisposition to cardiac arrythmias, especially
atrial fibrillation (AF) [125]. A higher risk of AF is

even observed with elevated blood pressure levels
and stage 1 hypertension [125e127]. Seeing as peo-
ple with HF most frequently also suffer from hy-
pertension and have a higher risk of stroke and
heart failure, prevention with oral anticoagulation is
necessary in addition to risk monitoring and
bleeding prevention [125,128,129].
It is clear that antihypertensive therapy prevents

new-onset HF in people with hypertension regard-
less of treatment modality [130]. Beta blockers or
non-dihydropyridine CCBs are recommended in
people with AF and high ventricular rate [128]. Beta
blockers are preferred in people with reduced left
ventricular systolic function considering the associ-
ation of non-dihydropyridine with heart failure in
these patients [128]. ACEis, ARBs, betablockers, and
to a lesser extent, CCBs, have all been associated
with a decreased risk of HF development [131].
ACEI/ARB therapy can reduce the occurrence of
mortality and major adverse events in people with
hypertension and AF [132] (Table 17).

Table 15. Recommendations for the management of hypertension with heart failure. BP: blood pressure; CCB: calcium channel blockers; RAS: renin-
angiotensin system.
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Table 17. Recommendations for the management of hypertension with atrial fibrillation. AF: atrial fibrillation; CCB ¼ calcium channel blocker;
CHA2DS2-VASc ¼ Congestive heart failure, Hypertension, Age �75 years, Diabetes mellitus, Stroke, Vascular disease, Age 65e74 years, Sex
category (female).

Table 16. Recommendations for the management of hypertension with acute stroke and cerebrovascular disease. BP: blood pressure; CCB: calcium
channel blockers; IV: intravenous; RAS: renin-angiotensin system; SBP: systolic blood pressure.
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3.7.8. Pregnancy
BP-lowering treatment threshold is higher for

women who are pregnancy compared to the general
population. In general, antihypertensive drugs are
recommended when SBP is � 150 mmHg or DBP
�95 mmHg, with the exception of gestational hy-
pertension alone or with pre-existing hypertension,

or with subclinical or symptomatic organ damage
where treatment is warranted at a lower threshold
(SBP �140 mmHg or DBP �90 mmHg). Due to
adverse fetal and neonatal outcomes, ACEis, ARBs,
or direct renin inhibitors are not recommended
during pregnancy. Treatment of choice for non-
severe hypertension during pregnancy includes

Table 18. Recommendations for the management of hypertension in pregnancy. ACEi: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin-
receptor blocker; BP: blood pressure; CCB: calcium channel blockers; DBP: diastolic blood pressure; IV: intravenous; RAS: renin-angiotensin system;
SBP: systolic blood pressure.
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Table 19. Recommendations for the management of hypertension in older age (>65 years old). BP: blood pressure.

Table 20. Recommendations for the management of hypertensive emergencies. MAP: mean arterial pressure; SBP: systolic blood pressure.
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methyldopa, labetalol, and CCBs. These drugs have
been shown to reduce the risk of severe hyperten-
sion and possibly lower the risk of adverse preg-
nancy outcomes [133]. As for severe hypertension,
nifedipine, hydralazine, labetalol and methyldopa
have been shown to be effective [134,135]. Hydral-
azine may be considered in the failure of other BP-
lowering drugs. A pregnant woman should be
admitted to the hospital in case of hypertensive
emergency (SBP is � 170 mmHg or DBP
�110 mmHg). Intravenous (IV) labetalol or nicardi-
pine and magnesium sulphate are recommended
for hypertensive crisis in pregnant women [136]. IV
nitroglycerin is recommended for pre-eclampsia
associated with pulmonary edema. Earlier delivery
is recommended in case of gestational hypertension
or mild pre-eclampsia (37 weeks), particularly in
case of pre-eclampsia with adverse conditions.
Labetalol, methyldopa, long-acting nifedipine, ena-
lapril, or captopril are believed to be safe in women
who are lactating (Table 18).

3.7.9. Older age (>65 years old)
Age should not be a barrier for treatment. Evi-

dence from randomized controlled trials and meta-
analyses has shown that in old and very old people,
antihypertensive treatment substantially reduces
CV morbidity (such as heart failure and stroke), and
also mortality (CV and all-cause) [137e139]. This
benefit persists even in older people who are frail
[140]. Regardless, geriatric treatment should be
personalized and drug therapy should only be
prescribed as tolerated and at the lowest possible
doses. If tolerated, a treatment target of <130 mmHg
is reasonable for greater benefit on the level of
cardiovascular outcomes in older people [139].
Combination therapy might not be favorable in very
old people. Unless indicated, some medication
should be avoided due to their association with
injurious falls. These include loop diuretics and
alpha blockers [141]. Whatever the drug choice, old
and very old people should be closely monitored for
any notable changes in BP (such as postural BP and
hypotensive episodes), in addition to regularly
assessing renal function (Table 19).

3.7.10. Hypertensive emergencies
A hypertensive crisis denotes severe elevations of

blood pressure (>180/120 mm Hg) associated with
acute target organ damage. Severe hypertension
that is not associated with target organ damage
constitutes a ‘hypertension urgency’ and does not
necessitate admission to the hospital. Hypertensive
crises are often life-threatening and require imme-
diate hospital admission and lowering of blood

pressure with intravenous therapy. The extent of
organ damage can be established both by the rate of
BP increase and the absolute level of BP increase.
Hypertensive crises and the ensuing target organ
can typically present as acute aortic dissection, acute
myocardial ischemia, or acute heart failure, all of
which require urgent and immediate SBP lowering.
Other typical examples of hypertensive crisis
include sudden severe hypertension due to pheo-
chromocytoma and pre-eclampsia. For the man-
agement of pregnant women with severe
hypertension or preeclampsia, see section 3.7.8.
In general, use of oral medication is not advised

and people with hypertensive crisis should be
managed with intravenous blood lowering therapy
(Table 20). There is a lack of evidence from ran-
domized controlled trials on optimal therapeutic
strategies in hypertensive emergencies. Recom-
mendations are primarily based on clinical experi-
ence. Conditions such as malignant hypertension
with or without acute renal failure do not require
acute blood pressure lowering. Mean arterial pres-
sure (MAP) should instead be reduced by 20e25%
over the course of several hours. Compelling con-
ditions such as an acute coronary event, acute
cardiogenic pulmonary oedema, acute aortic
dissection and hypertensive encephalopathy neces-
sitate the immediate reduction of BP in the first hour
of treatment. In people with acute aortic disease
(dissection or rupture), it is recommended to reduce
both systolic BP to <120 mmHg and heart rate <60
beats per minute to limit aortic wall stress and dis-
ease progression. First line of treatment is Beta-
blockers. Safe and controlled BP reduction remains
the foremost concern of hypertensive crisis man-
agement. As such, it is recommended to adhere by
the timescale and magnitude of BP lowering advised
for each type of hypertensive emergency. Moreover,
it is important to limit therapy choice to drugs with a
short half-life allowing the careful titration of
pharmacological BP lowering.

4. Conclusions

Almost 30% of the Saudi population suffers from
hypertension. While most people receive pharma-
cological therapy, many remain poorly controlled.
Evidence-based recommendations are therefore
provided to improve hypertension management
and treatment outcomes. Non-pharmacological
treatment consisting of lifestyle modification and
risk factor management is critical for BP control.
This should be supplemented with pharmacological
therapies only when needed and in appropriate
patient groups. Special care should be exercised to
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individualize hypertension treatment in such a way
as to maximize patient adherence, quality of life and
treatment outcomes, taking into consideration any
conditions/comorbidities that may be relevant.
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