International Journal of Natural Medicine and Health Sciences (IJNMS) 2025 June; 4 (1)

&)

S

International Journal of Natural Medicine and Health Sciences
ISSN (Online):2790-2471 ISSN (Print): 2790-2463
Volume 4(1) June; 2025
& Journal homepage: https://journals.iub.edu.pk/index.php/ijnms

Review

Hypertension and its management through pharmacotherapy and

phytotherapy: A review article
Mehwish Igbal?, Halima Nazar®, Muhammad Akram¢, Muhammad Subhan Nazar®¢, Shahbaz Ahmad Zakki®"

2 Institute of Health Management, Dow University of Health Sciences, Karachi, Sindh Pakistan

® Department of Eastern Medicine and Surgery, Jinnah University for Women, Karachi, Sindh Pakistan

¢ Department of Eastern Medicine and Surgery, Government College, University Faisalabad, Punjab, Pakistan
d Department of Public Health and Nutrition, The University of Haripur, Khyber Pakhtunkhwa, Pakistan

¢ Department of Public Health, Gomal University DI khan, Khyber Pakhtunkhwa, Pakistan

Abstract

Hypertension remains one of the leading modifiable risk factors for cardiovascular morbidity
and mortality worldwide. Despite improvements in awareness and therapeutic options, its
ga‘;rarlfi?"”ud:t?cegu ‘ global prevalence continues to rise, particularly in low- and middle-income countries where
" lifestyle transitions and limited healthcare access hinder effective management. The review
asses the prevalence and associated comorbidities of hypertension and their risk factor and
also discuss advances in its management through pharmacotherapy and emerging Phyto
K . . therapeutic interventions. Recent studies and clinical guidelines from PubMed, WHO, and
eywords: Hypertension, . . . L. . .

Comorbidities, Stroke, Cardiovascular INternational hypertension societies were reviewed, focusing on prevalence data, management
disorders, Diabetes mellitus, guidelines, and the pharmacological and Phyto therapeutic approaches to blood pressure
Pharmacotherapy, Phytotherapy control. Current estimates indicate that more than 1.4 billion adults worldwide have
hypertension, with the highest burden in developing nations. Urban populations in South Asia
exhibit prevalence rates exceeding 35%, with Pakistan showing uncontrolled hypertension in
nearly half of diagnosed patients. Pharmacological management using diuretics, ACE
@ ® 6 inhibitors, angiotensin receptor blockers, calcium channel blockers, and beta-blockers remains
e the cornerstone of therapy. Recent interest in phytotherapy, including Hibiscus sabdariffa,
Allium sativum (garlic), and green tea extracts, demonstrates modest but significant blood
pressure lowering effects through antioxidant, vasorelaxant, and diuretic mechanisms. An
integrated management approach combining evidence-based pharmacotherapy, lifestyle
modification, and scientifically validated Phyto therapeutic agents may improve blood

pressure control and reduce cardiovascular risk, particularly in resource-limited settings.
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1 Introduction: The prevalence of high blood
pressure in the urban population of Asian countries is
between 15-35%, while; the people living in rural
areas are two to three times less influenced by it than
the population of urban areas. The overall frequency
differs all around the globe, and the minimum
frequency was observed in rural areas of India (i.e.
6.8% and 3.4% in men) while the maximum frequency
was noticed in Poland, i.e. around 73% in women and
69% in men'2. The most widely acknowledged
modifiable  risk  factor  for  cardiovascular,
cerebrovascular, and renal illnesses is hypertension,
which is a major global public health concern due to
its prevalence and related comorbidities. According to
the Joint National Commission's hypertension
guidelines, the entire population 60 years of age or
over should aim for a systolic blood pressure of less
than 150 mmHg and a diastolic blood pressure of less
than 90 mmHg. However, the target diastolic blood
pressure in a population under 60 is less than 90
mmHg. Less than 140 mmHg is the target systolic
blood pressure®. In people of age 18 years or above it
and who are already suffering from diabetes mellitus
or chronic kidney disease, the goal of management
should be 140mmHg for systolic BP, and 90mmHg for
diastolic blood pressure is advised 4.

Every year, over seven million individuals worldwide
suffer with hypertension, which continues to be a
major cause of illness and mortality. Fifth. Its
frequency is between 20% and 50% in the majority of
developed countries®. Fifth. According to projections,
one billion people worldwide had hypertension in
2000; by 2025, this number is expected to increase to
almost 1.56 billion. It is estimated that 18% of
Pakistanis over the age of 15 have hypertension. In
comparison to urban people (21.6%), the rate is
somewhat lower in rural areas (16.2%)% The
percentage of people with appropriately managed
blood pressure is still startlingly low despite this
common occurrence’. According to reports, less than
3% of Pakistan's 5.5 million men and 5.3 million
women who suffer from hypertension are able to
effectively regulate their blood pressure, and nearly
70% of these people are uninformed that they have the
ailment. Additionally, around one-third of Pakistanis
over 45 have high blood pressure °. The American
Heart Association states that up to the age of 45, males
are more likely than women to have hypertension®.
After that, the gender difference closes and the
frequency become about equal between the ages of 45
and 64. In Pakistan, provincial data reveal
considerable variation in prevalence rates: in
Baluchistan, hypertension affects 25.3% of men and
41.4% of women; in Khyber Pakhtunkhwa, 23.7% of
men and 28.4% of women are hypertensive; while in
Punjab, prevalence is relatively lower, with 17.3% in
men and 16.4% in women °.

The prevalence of hypertension is 19% in male and
9.9% in the female of Sindh province °. According to
some of the foremost guidelines, it is suggested that
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high blood pressure is detected when a systolic BP of
an individual in the clinic or the office is greater than
140 mm hg and their diastolic BP is greater than 90
mmHg after constant checkups.

In contrast, segregated high SBP or systolic
hypertension is common in the elderly population or
children and is explained as escalated systolic blood
pressure (i.e. more than 140 mmHg) while having low
diastolic blood pressure (less than 90 mmHg). Systolic
hypertension is the most frequent type of primary
hypertension in children, young adults and
adolescents. Those diagnosed with  primary
hypertension should receive proper management
because elevated blood pressure may cause several
comorbidities and death. Blood pressure trends have
demonstrated an apparent transference of escalated
blood pressure from high to low-income countries with
approximately 1 billion in low, middle-income
countries and nearly 350 million people, along with
hypertension in high-income countries 112,

2 Hypertension, associated Comorbidities and their
Risk factor: There are certain few disease conditions
that, when associated with hypertension, worsened the
health of the patient; these associated comorbidities
are:

2.1 Cardiovascular diseases: Every 10 mmHg rise in
diastolic blood pressure or every 20 mmHg increase in
systolic blood pressure roughly doubles the risk of
developing cardiovascular diseases (CVDs)'. Over
time, myocardial thickness and stiffness result from
the enormous strain that high blood pressure puts on
the heart.  According to research, people with
hypertension are almost 2.03 times more likely than
people with normal blood pressure to acquire
cardiovascular problems®®. Because a rise in systolic
blood pressure increases left ventricular afterload and
a decrease in diastolic blood pressure reduces coronary
perfusion, increased arterial stiffness increases
cardiovascular morbidity and death®*,

Moreover, hypertension is closely associated with
indicators of cardiovascular organ damage, such as left
ventricular hypertrophy (LVH). LVH is commonly
regarded as a long-term outcome of uncontrolled
hypertension; however, some evidence suggests that
an increase in left ventricular mass may precede the
onset of hypertension 4. In Pakistan, the estimated
burden of ischemic heart disease (IHD) is
approximately 5.09 million cases, with a higher
prevalence observed among men compared to women
15 A strong epidemiological association exists
between hypertension and coronary artery disease
(CAD), accounting for nearly 25-30% of all acute
myocardial infarctions 6.

2.2 Stroke: Stroke is one of the main causes of long-
term disability and the third most common cause of
mortality in the majority of Western countries. An
estimated 200 people per 100,000 people in the US
have their first stroke every years. In contrast, the
estimated yearly incidence of stroke in Pakistan is
around 250 per 100,000 people. Approximately 15

22



International Journal of Natural Medicine and Health Sciences

million individuals worldwide suffer from stroke each
year, and over 5.5 million of those fatalities are
documented*” 8,

Numerous research has looked at hypertension as a
significant stroke risk factor. In one such research,
individuals with clinical signs of stroke were included,
and additional risk factors such smoking,
cardiovascular conditions, dyslipidemia, and diabetes
mellitus were found. The most important risk factor
for both hemorrhagic and ischemic stroke among them
was found to be hypertension. 51 of the 91 individuals
in the study 35 men and 16 women had hypertension.
People between the ages of 51 and 70 accounted for
the bulk of stroke cases. *°.

The incidence of stroke in patients with hypertension
was the subject of another study carried out at Liaquat
University of Health and Medical Sciences, Pakistan.
A total of 100 participants 64 men and 36 women were
evaluated.  Serum creatinine, blood urea, blood
glucose, blood pressure, electrocardiograms, brain CT
scans, and other diagnostic tests were carried out 292,
Cerebral bleeding and infarction were detected as
hyperdense and hypodense areas on CT imaging,
respectively. Patients with unverified CT scan results
or stroke caused by other risk factors were not
included. According to the study, hypertension was
linked to 74 out of 100 stroke instances, and 36 of these
individuals had  severe  hypertension.  The
hypothalamus and putamen were the most commonly
damaged anatomical areas in hemorrhagic stroke,
whereas the internal capsule and corona radiata were
most commonly affected in ischemic stroke. The
results showed that hypertension is a crucial factor in
the development of both forms of stroke and that
hemorrhagic stroke is less common than ischemic
stroke 2021,

2.2 Diabetes Mellitus: Inadequate care of either
illness can raise the risk of cardiovascular and other
systemic consequences since diabetes mellitus and
hypertension are closely related conditions??. Diabetes
patients' morbidity and death are greatly increased by
elevated blood pressure?®. An estimated three million
people in the US suffer from both diabetes and
hypertension at the same time. Patients with diabetes
have hypertension almost twice as commonly as
people without the disease, and new research suggests
that people with hypertension are also more likely to
have diabetes .

It was estimated that 6.4% of adults worldwide had
diabetes in 2010, affecting around 285 million people.
By 2030, that number is expected to increase to 7.7%,
affecting about 439 million people. Itis estimated that
64% of diabetes individuals in Pakistan have high
blood pressure. According to the Pakistan National
Blindness and Visual Impairment Survey (2003), 15%
of those with diabetes showed indications of
retinopathy, while those with hypertension were at
greater risk?. Hypertension is additionally implicated
in the development of renal failure and retinopathy 2.
If diabetic retinopathy, a frequent microvascular
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consequence of diabetes mellitus, is not treated, it can
cause significant vision impairment?627,

Research comparing the outcomes of hypertensive and
normotensive diabetics examined the prevalence of
diabetic retinopathy in hypertensive diabetic patients.
Of the 200 subjects, 93 had non-hypertension diabetes
and 107 had hypertensive diabetes. Among
individuals with diabetes, the overall prevalence of
retinopathy and hypertension was 51% and 53.5%,
respectively.  The substantial correlation between
hypertension and retinopathy in diabetes was
demonstrated by the fact that retinopathy was more
common in hypertensive diabetic patients than in their
normotensive counterparts2°,

Hassan et al. analyzed lipid profiles, HbAlc, and
retinopathy in diabetic patients visiting government
clinics and hospitals in Faisalabad, Pakistan.
According to reports, the prevalence of retinopathy
was 41.1%, and it was significantly greater in people
whose HbAlc levels were more than 8%. The
development of retinopathy was highly correlated with
factors including smoking, hypertension, the length of
diabetes, and patient age. Similarly, Khanzada et al.
31 investigated the incidence of diabetic retinopathy in
patients at Liaquat University of Health and Medical
Sciences' Ophthalmology Department in Hyderabad,
Pakistan. The prevalence of diabetic retinopathy was
40.94% among 244 individuals (149 men and 95
females) over the age of thirty. Patients between the
ages of 40 and 60 and those with diabetes for more
than 13 years were most likely to have the problem?.
Group A (normoglycemic, normotensive with
cataract), Group B (hypertensive with cataract), Group
C (diabetic with cataract), and Group D (diabetic,
hypertensive with cataract) were the groups into which
the participants were divided. Results showed that
diabetes mellitus and hypertension are both
controllable risk factors that considerably increase the
likelihood of developing senile cataract. Furthermore,
Mashud et al. > examined 100 diabetic individuals
between the ages of 40 and 70 at Sir Syed Hospital in
Karachi to determine whether hypertension is a risk
factor for diabetic retinopathy. According to the study,
participants with diabetic retinopathy had significantly
higher blood pressure than those without the condition.
The prevalence of retinopathy was shown to be
significantly correlated with hypertension, supporting
the idea that high blood pressure accelerates
microvascular problems in diabetes®.

2.3 Hypertension and renal diseases: Hypertension
can have devastating effects on the blood vessels of the
kidney minimizing their propensity to work correctly.
If the force at which blood flows in the vessels is high,
it will stretch the vessels of the whole body, ultimately
leading to the exhaustion and weakness of the blood
vessels, including those present in the Kkidney.
Hypertension is considered the second leading cause
of renal failure in the US, and the rate at which renal
failure due to hypertension occurs had increased by
7.7%. In Pakistan, hypertension is considered the third

23



International Journal of Natural Medicine and Health Sciences

leading cause of chronic kidney diseases accounts for
14.6% of study patients; however, diabetic
nephropathy accounts for 22% 3. Hypertension is
considered one of the most critical risk factors for the
progression and development of any chronic kidney
disease and albuminuria 3*

3 Management of hypertension:  Making
modifications in lifestyle such as taking a healthy diet,
quitting smoking, exercise, and meditation can prevent
the individual from developing high blood pressure
and also aids in decreasing the risk of several other
life-threatening conditions such as stroke, heart attack,
and chronic kidney disease. Moreover, lifestyle
modifications presumed to be the 1st line management
of high blood pressure, and they also increase the
efficacy of antihypertensive drugs. Unger et al., the
study on management should be to decrease the blood
pressure if it is more than 140/90 mm Hg and bring it
back to less than 130/90 mm Hg . However, some of
the pharmacological treatment approaches are
discussed below in pharmacological management
which is mentioned in table 1.

3.1 Pharmacological management: Recent studies
from more than a hundred countries propose that
generally <50% of hypertensive adults take medicines
for reducing their high blood pressure, and it is even
though the fact that a variation in blood pressure of
20/10 mm Hg is linked with a 50% of alteration in risk
of cardiovascular diseases. 3 B- blockers and renin-
angiotensin system blockers, regardless of blood
pressure levels with or devoid of calcium channel
blockers, are considered 1stline anti-hypertensive
management %"

4 Hypertension and its
alternative medicines

4.1 Rauwolfia serpentine: It is used in India’s
medicines for hundreds of years to treat various
diseases, including malaria, insect bites, snake bites,
dysentery, feverish conditions, abdominal pain, mental
illnesses, and uterine stimulation. Rauwolfia
serpentine is also known as Chandrika and
Sarpagandha in manuscripts of India all in all as 1000
BC. Approximately 50 patients were treated with
primary hypertension by rauwolfia, and they are
reported in the study conducted by 3. More than 80%
of patients experienced a fall in their systolic blood
pressure, while nearly 80% have experienced a fall in
their diastolic blood pressure. Another study
conducted by * reported the herb to be efficacious in
nearly 90% of research participants by decreasing the
systolic blood pressure up to 40mmHg. In another
study, reserpine induces a prominent drop in blood
pressure with few hours of administration. The product
of rauwolfia did not produce any serious adverse
effects. However, it may cause bradycardia, sedation,
nasal congestion. Hypotension and nightmares
occasionally while it was not addictive as its intake can
be stopped at any time. Its prolonged use for several
months can cause depression; moreover, its
exceptionally massive doses can cause convulsions,

management with
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Parkinson’s like symptoms and extrapyramidal
reactions. There is a possibility that rauwolfia can
interact with diuretics, antidepressants, antipsychotics
drugs, ephedra, cardiac glycosides, alcohol, MAO
inhibitors, levodopa and propranolol. There is no
association  between cancer and  reserpine;
additionally, none of the toxicogenic effects of
reserpine has been revealed**4!. The summary of
alternative treatment of hypertension mentioned in
table 2.

4.2 Allium sativum (Garlic): It has been used as a
medicine and a substance to flavor food for more than
5000 years and is used to treat any disease and
maintain health because it is one of the most primitive
documented herbs. Hippocrates, the father of modern
medicine, recorded garlic as a diuretic with its
cardiovascular effects; the herb has classically been
utilized to maintain gastrointestinal health and
strengthen the immune system. Garlic has also been
shown to have the properties of lowering blood
pressure among hypertensive patients almost by 8-
9mmhg in systolic blood pressure and 6-7mmhg in
diastolic blood pressure. However, it only remarkably
reduces blood pressure in patients with hypertension
and does not affect people with normal blood pressure.
The main active compound in mature garlic extract is
S-allylcysteine which is firm and standardizable and
has been established to be highly endurable. The more
significant clinical trials observing the effects of garlic
on blood pressure utilized either mature garlic extract
or garlic powder. The adverse reactions caused by
garlic include flatulence and gastro esophageal reflux;
its high dose should be avoided in patients taking
antithrombotic medications. Mechanism of action for
garlic includes arbitration of intracellular nitric oxide
and production of hydrogen sulfide gas, additionally
block the production of angiotensin 11 which
encourages vasodilatation and thus decreases the
blood pressurg2:434445,

4.3 Cinnamon: Cinnamon is among those few herbs
that can reduce blood pressure; it has been utilized as
a traditional medicine in China for the past hundred
years. The herb belongs to the family Lauraceae. Its
data from clinical trials suggest that it has
antihyperlipidemic, anti-inflammatory, antioxidants,
antimicrobial, anti-tumor, immuno-modulatory and
cardioprotective effects. Many other types of research
also shown its beneficial effects on patients with type
2 diabetes mellitus and high blood pressure.
Practically the bark of various species of cinnamon
among the most vital and common spices used
globally, not only for cooking but also as medicines
cinnamon is a spice that has a distinct and pleasant
smell; it is a good source of calcium, iron and
manganese. It can aid in alleviating the pain of
indigestion and toothaches; furthermore, it is highly
disinfected as it has a high content of phenol that
makes it effective against tooth pain and as a remedy
for mouth wash and to freshen the breath.
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Moreover, cinnamon is a coagulant and ceases
bleeding; its bark is usually used as a spice, but its
essential oils have significant properties, including
anti-fungal,  anti-bacterial,  antioxidant,  anti-
inflammatory, anti-diabetic, anti-parasitic and anti-
cancer activities. Cinnamon seems to reduce blood
pressure in investigations conducted upon animals.
According to the study, cinnamaldehyde produces low
blood pressure effects. Furthermore, it prevents high
blood pressure in both types of diabetes mellitus.
Cinnamon, combined with garlic, also decreases blood
pressure as cinnamon contains cinnamaldehyde, and
garlic contains allicin; both have blood pressure
reducing properties 4647,

4.4 Annona muricata L.: Annona muricata L. also
known as soursop, Graviola, or Guvanabana which are
edible fruit widely cultivated across the different
regions of the world “¢. The aqueous extract of Annona
muricata shows an ACE inhibitory effect. The
pericarp extract showed the highest ACE inhibitory
effect as compared to pulp and seed extract *°. Annona
muricate shows a significant decrease the blood
pressure in rats but a strong synergistic effect with
Persea americana to exhibit antihypertensive activity
%0, Annona muricata exhibit the antihyperlipidemic
activity significantly reduced the serum level of
triglycerides, serum total cholesterol very low-density
lipoproteins, low density lipoprotein and a significant
increase in the level of high-density lipoprotein and
antiatherogenic index®.. Intravenous administration of
Annona muricata leaf extract to the rat dose-dependent
reduction in systolic blood pressure (SBP), diastolic
blood pressure (DBP), and mean arterial pressure
(MAP). Heart rate was not increasing significantly
with dose increase hence there is no effect on heart
rate%2,

4.5 Avena sativa L.: Avena sativa commonly known
as Oats mostly consumed as a source of soluble and
studies show the benefits of consumption of dietary
fiber specially B-glucan from oats®3. A recent study
exhibit demonstrates the beneficial effects of oat
lowering blood pressure with hypertensive and obese
patients®. Avena sativa exhibits the ACE inhibitory
activity and is used as an antihypertensive . Avena
sativa and their constituents are reported to possess the
lowering of blood pressure and lowering of blood
cholesterol %6, Oat exhibit the inhibition of Renin
Angiotensin Aldosterone system (RAAS) and ACE-1
inhibition. Oat protein isolates from all seven types of
oat plant and in vitro study conducted for renin
inhibition activity. Barra oat shows the highest level of
renin inhibition®”. Avena sativa also show the
cardioprotective activity against the isoproterenol
induced myocardial infarction in rats. Avena seed
extract was injected in rats and histopathological
studies was performed which indicates that lowered
the level of alkaline phosphatase (ALP), lactate
dehydrogenase (LDH), thiobarbituric acid reactive
substances  (TBARS) level and creatinine
phosphokinase (CK-MB)®%,

Igbal et al.

Review

4.6 Apium graveolens: Apium graveolens also known
as celery or wild celery and used as a traditional
medicine of Morelos state to avoid toothache and treat
Diarrhea, hypertension, and broncho-pulmonary
disease. The extract of Apium graveolens acts on the
endothelial layer o and is effective as a vasorelaxant
activity and potential antihypertensive activity®. The
combination of celery extract and captopril might be
beneficial for the treatment of hypertension; celery
extract causes an increase in the plasma level of
captopril and enhance the efficacy of captopril %°. The
celery and garlic extract was administered as the
constituents of both drug pharmacological test results
showed systolic blood pressure and diastolic blood
pressure decreased significantly®. The ethanolic
extract of Apium graveolens was given in
hyperlipidemia induced through olive oil in rats and
standard drug atorvastatin used the results reveal the
Apium graveolens with dose dependent inhibited the
total cholesterol (TC), low density lipoproteins (LDL),
triglycerides (TG) and significantly increase the High-
density lipoproteins (HDL)®!. The seed extract of
celery was given to the albino rats which shows the
significant changes in lipid profile. Extract showed the
significant reduced the level of low-density
lipoproteins (LDL), triglycerides (TG), serum total
cholesterol (TC) and also significant increase the level
of high-density lipoproteins (HDL)®2,

4.7 Camelia sinensis: Camellia sinensis commonly
known as the tea plant which are mostly available in
the form of black tea and green tea which are
manufactured by the leaves and buds of Camellia
sinensis %. A study was conducted with camellia oil
the experimental result showed reduced the level of
angiotensin converting enzyme ACE, endothelin,
renin and angiotensin Il in serum®. Camellia sinensis
exhibit the antihypertensive activity with randomized
clinical trial show the significant reduction of the
systolic blood pressure (SPB) and diastolic blood
pressure (DBP)%. Hyperlipidemia is associated with
heart disease and leading cause of death in the world.
Camellia sinensis also exhibit antihyperlipidemic
activity which reduced the level of LDL.VLDL
cholesterol and triglycerides but increase the HDL
level in serum % which mentioned in figure 1.

5 Clinical Trial of Antihypertensive Herbs:
Hibiscus sabdariffa L. (Malvaceae) is used as
antihypertensive in different countries.

Pharmacological work demonstrated that the plant
shows diuretic and ACE Inhibitor activity. The
randomized controlled trial was conducted for stage |
and stage Il hypertensive patients the result showed
absolute reduced the blood pressure (17.14mmHg SBP
and 11.97mmHg DBP)%. Aged garlic extract was
prepared and conduct the randomized placebo-
controlled dose response trial of 12 weeks. The result
showed that the aged garlic showed the
antihypertensive activity with reducing mean systolic
blood pressure 11.8+5.4mmHg but not significantly
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changes in diastolic blood pressure. Aged garlic
clinical trial suggest that can be effective and
acceptable treatment of uncontrolled hypertension ©°.
The randomized placebo-controlled dose response trial
of 12 weeks was conducted with the administration of
aged garlic extract. The result exhibit reduction of
blood pressure as well as significant reduction of low-
density lipoproteins (LDL), total cholesterol and
apolipoproteins was observed . The powder of the
garlic was used for the randomized double-blind
placebo-controlled for the treatment of hypertension
and non-alcoholic fatty liver disease patients. The 15
weeks’ trial was continued and result showed the
reduction of blood pressure and also beneficial for
non-alcoholic fatty liver disease and cardiovascular
disorders® the extract of camellia sinensis was given
the obese patients with prehypertension. The 500mg
dose of extract was given in the form capsule. The
blood pressure measured after 24 hours the day and
night both reading showed the significant decrease
SBP (-3.61£1.23mmHg) and DBP
(1.90+1.66mmHg) .

Conclusion: Persistently raised blood pressure may
lead to the damage of various body organs, including
vital organs, and sometimes it may become life-
threatening or fatal. Its global burden is increasing day
by day due to some abysmal changes in our lifestyles
such as decrease activity and exercise, increase salt
intake, smoking and alcohol. Pakistan has to make
better strategies to enhance the prevention of
hypertension, which requires a functional strategy of
action to prevent and enhance existing policies against
high blood pressure. Though we establish numerous
minors to intermediate-scale research from all over the
country that assessed the hypertension prevalence,
there is no country wide research on hypertension
prevalence. People should have to take steps to
decrease their burden by making changes in lifestyles
by performing surveys, early detection, and
medication to prevent any severe or life-threatening
complications in later life.

Acknowledgements: N/A.

Conflict of interests: The authors declare that they
have no conflicts of interests.

Funding: Hence it is a review study, and it has not
received any funding from any source.

References:

1. World Health Organization. Hypertension. Fact sheet.
Published 2023. Accessed October 31, 2025.
https://www.who.int/news-room/fact-sheets/detail/hypertension

2. Mills KT, Stefanescu A, He J. The global epidemiology
of hypertension. Nat Rev Nephrol. 2020;16(4):223-237.
doi:10.1038/s41581-019-0244-2

3. Unger T, Borghi C, Charchar F, et al. 2020 International
Society of Hypertension Global Hypertension Practice Guidelines.
Hypertension. 2020;75(6):1334-1357.
doi:10.1161/HYPERTENSIONAHA.120.15026

4. Forouzanfar MH, Liu P, Roth GA, et al. Global burden
of hypertension and systolic blood pressure of at least 110-115 mm
Hg, 1990-2021. Lancet Glob Health. 2022;10(12): e1904—e1916.
doi:10.1016/S2214-109X(22)00427-6

5. Rahman MM, Gilmour S, Akter S, et al. Prevalence and
management of hypertension in South Asia: evidence from recent

Igbal et al.

Review
national ~ surveys. BMJ  Open. 2021;11(4): e046538.
doi:10.1136/bmjopen-2020-046538
6. Khan AH, Anwar S, Ali M, et al. Hypertension

prevalence, awareness, treatment, and control in Pakistan:
systematic review and meta-analysis. J Clin Hypertens (Greenwich).
2022;24(6):747-758. doi:10.1111/jch.14499

7. Hussain S, Malik F, Khan MA, et al. Hypertension and
its associated factors in Pakistan: results from the 2021 National

Health Survey. BMC Public Health. 2023;23(1):1012.
doi:10.1186/s12889-023-15438-0
8. Mills KT, Bundy JD, Kelly TN, et al. Global disparities

of hypertension prevalence and control: systematic analysis of
population-based studies from 90 countries. Circulation.
2016;134(6):441-450.
doi:10.1161/CIRCULATIONAHA.115.018912

9. Whelton PK, Carey RM, Aronow WS, et al. 2017
ACC/AHA guideline for prevention, detection, evaluation and
management of high blood pressure in adults. Hypertension.
2018;71(6):1269-1324. doi:10.1161/HYP.0000000000000065

10. Gupta R, Yusuf S. Challenges in management and
prevention of hypertension in low- and middle-income countries.
Heart. 2020;106(16):1193-1198. doi:10.1136/heartjnl-2020-
316706

11. Zhou B, Bentham J, Di Cesare M, et al. Worldwide
trends in blood pressure from 1975 to 2015: pooled analysis. Lancet.
2017;389(10064):37-55. doi:10.1016/S0140-6736(16)31919-5

12. Forouhi NG, Wareham NJ. Epidemiology of
hypertension and type 2 diabetes: implications for prevention.

Lancet Diabetes Endocrinol. 2021;9(5):307-310.
doi:10.1016/S2213-8587(21)00075-7
13. Jafar TH, Levey AS, Jafary FH, et al. Ethnic subgroup

differences in  hypertension in Pakistan. J Hypertens.
2003;21(5):905-912. doi:10.1097/00004872-200305000-00014

14. Elahi A. Challenges of managing hypertension in
Pakistan: a review. Clin  Hypertens. 2023;29:  45.
doi:10.1186/s40885-023-00245-6

15. Forster H, Schmitt J, et al. Trends and determinants of
hypertension in low-income countries: a 2021 review. Int J
Epidemiol. 2021;50(4):1031-1043. doi:10.1093/ije/dyab045

16. World Hypertension League. Global hypertension report
2021. Published 2021. Accessed 2025.
17. Carey RM, Muntner P, Bosworth HB, Whelton PK.

Prevention and control of hypertension: JACC state-of-the-art

review. J Am Coll Cardiol. 2021;77(3):1-18. doi:
10.1016/j.jacc.2020.10.056
18. Mugadas K, Rahman MA, Akhlag M, Kainat B, Shoaib

M, Junaid M, Khan V, Nazar MS. Effectiveness of self-monitoring
of blood pressure during multimorbidity: a review article. Chron
Biomed Sci. 2024;1(2):70-82.

19. Shahbaz SAZ, Nazar MS, Umar A, Tariqg MA, ul Haq I,
Junaid M. Evaluation of hypertension awareness among general
population in Bahawalpur, Pakistan: a cross-sectional study. Int J
Pharm Integr Health Sci. 2023;4(1):560608.

20. Forouzanfar MH, Liu P, Roth GA, et al. Global/regional
burden analyses—additional data. Lancet Glob Health.
2022;10(12):e1904-e1916. d0i:10.1016/S2214-109X(22)00427-6
21. Mills KT. The future of hypertension control worldwide:
systems approach. Nat Rev Cardiol. 2022;19(1):1-2.
doi:10.1038/s41569-021-00627-w

22. Zhao D, Liu J, Wang M, Zhang X, Zhou M.
Epidemiology of cardiovascular disease in China: current features
and implications. Nat Rev Cardiol. 2020;17(9):563-574.
doi:10.1038/s41569-020-0360-5

23. Forrester SJ, Booz GW, Sigmund CD, et al. Angiotensin
Il signal transduction: complexity and therapeutic implications.
Physiol Rev. 2020;100(2):605-693.
doi:10.1152/physrev.00030.2019

24. Alam MM, Naeem S, Nazar MS, Hafeez U, Naeem S,
Junaid M. Impact of lifestyle and demographic factors on diabetes-
associated complications: a cross-sectional study. Pak J Health Sci.
2024:70-75.

25. Rahimi K, Emdin CA, MacMahon S. Role of
pharmacotherapy in lowering BP and outcomes: meta-analyses
2020-2024. Lancet. 2021;398(10303):472-490.
doi:10.1016/S0140-6736(21)01516-2

26



International Journal of Natural Medicine and Health Sciences

26. Nazar MS, Khan A, Ahmad A, Zakki SA. Epidemiology
of diabetes mellitus in urban and rural areas of District Swat, Khyber
Pakhtunkhwa, Pakistan: a cross-sectional study. Avicenna J Med
Sci. 2023.

27. Carey RM, Calhoun DA, Bakris GL, et al. Resistant
hypertension: detection, evaluation, management: consensus
statement 2022. Hypertension. 2022;79(5):e63-e110.
doi:10.1161/HYP.0000000000000224

28. Forrester SJ, et al. Renin—angiotensin system updates
and hypertension therapy. Pharmacol Rev. 2020;72(4):1626-1666.
doi:10.1124/pr.120.020015

29. NCD Countdown 2030 Collaborators. NCDs: progress
and needs in 2020-2025. Lancet. 2022;400(10352):1331-1349.
doi:10.1016/S0140-6736(22)00540-6

30. Herrera-Arellano A, Miranda-Séanchez J, Avila-Castro P,
et al. Clinical effects produced by Hibiscus sabdariffa on patients
with hypertension: randomized trial (classic trial). Planta Med.
2007;73(1):6-12. doi:10.1055/s-2006-957065

31 Ellis LR, Abdel-Wahab YH, et al. Hibiscus sabdariffa:
updated systematic review and meta-analysis of effects on blood
pressure. Nutr Rev. 2022;80(6):1723-1737.
doi:10.1093/nutrit/nuab104

32. Xu R, Yang K, Ding J, Chen G. Effect of green tea
supplementation on blood pressure: systematic review and meta-
analysis of randomized trials. Medicine  (Baltimore).
2020;99(6):219047. doi:10.1097/MD.0000000000019047

33. Soleimani D, Moosavian P, Zolfaghari H, Paknahad Z.
Effect of garlic powder supplementation on BP among NAFLD
patients: randomized double-blind trial. Food Sci Nutr.
2021;9(7):3556-3562. doi:10.1002/fsn3.2307

34. Ried K, Travica N, Sali A. Aged garlic extract and
cardiovascular risk factors: AGE at Heart randomized trial. Integr
Blood Press Control. 2016;9:9-21. doi:10.2147/1BPC.S93335

35. Ried K, Frank OR, Stocks NP. Aged garlic extract lowers
BP in treated but uncontrolled hypertensives: randomized trial.

Maturitas. 2010;67(2):144-150.
doi:10.1016/j.maturitas.2010.06.001
36. Nogueira LP, Nogueira Neto JF, Klein MRT, Sanjuliani

AF. Short-term effects of green tea on BP in obese prehypertensive
women: crossover RCT. J Am Coll Nutr. 2017;36(2):108-115.
doi:10.1080/07315724.2016.1194236

37. Sokpe A, Mensah MLK, Koffuor GA, et al. Hypotensive
and antihypertensive properties and safety of Annona muricata and
Persea americana combination products. Evid Based Complement
Alternat Med. 2020;2020:8833828. doi:10.1155/2020/8833828

38. Ellis J, et al. Phytotherapy for hypertension: systematic

reviews 2020-2024. Phytother Res. 2023;37(3):812-831.
doi:10.1002/ptr.7439
39. Bleakley S, Hayes M, O’Shea N, Gallagher E, Lafarga

T. Predicted release and analysis of novel ACE-I, renin, and DPP-
IV inhibitory peptides from oat (Avena sativa) protein hydrolysates
using in silico analysis. Foods. 2017;6(12):108.
doi:10.3390/foods6120108

40. Bastien M, Poirier P, Lemieux I, Després JP. Role of
obesity in hypertension and CVD: review 2020. Curr Hypertens
Rep. 2020;22(2):10. doi:10.1007/s11906-020-01030-0

41. Forner-Cordero I, et al. Oat beta-glucan and
cardiometabolic health: randomized studies and meta-analysis
2021-2023. Nutr Rev. 2022;80(8):1952-1967.
doi:10.1093/nutrit/nuac044

42. Cheung IWY, Nakayama S, Hsu MNK, Samaranayaka
AGP, Li-Chan ECY. ACE inhibitory activity of hydrolysates from
oat proteins. J Agric Food Chem. 2009;57(19):9234-9242.
doi:10.1021/jf9018245

43. Siska S, Mun'im A, Bahtiar A, Suyatna FD. Effect of
Apium graveolens extract on captopril pharmacokinetics in rats. Sci
Pharm. 2018;86(1):9. doi:10.3390/scipharm86010006

44, Jorge VG, Angel JRL, Adrian TS, et al. Vasorelaxant
activity of extracts from Apium graveolens. Asian Pac J Trop
Biomed. 2013;3(10):776-779. doi:10.1016/S2221-1691(13)60154-
9

45. Guo L, Guo Y, Wu P, et al. Camellia oil lowering blood
pressure in spontaneously hypertensive rats. J Funct Foods.
2020;72:104001. doi:10.1016/j.jff.2020.104001

Igbal et al.

Review

46. Naveed M, BiBi J, Kamboh AA, et al. Pharmacological
values and therapeutic properties of black tea (Camellia sinensis):
comprehensive overview. Biomed Pharmacother. 2018;100:521—
531. doi:10.1016/j.biopha.2018.02.048

47. Xu 'Y, Zhang W, et al. Tea and BP control: meta-analysis
and mechanisms review 2021-2023. Nutrients. 2022;14(5):1057.
doi:10.3390/nu14051057

48. Sokpe et al. Annona muricata antihypertensive
properties and safety review. Evid Based Complement Alternat
Med. 2020;2020:8833828. doi:10.1155/2020/8833828

49. Adeyemi D, Komolafe O, et al. Anti-hyperlipidemic
activities of Annona muricata (Linn). Soursopwarrior.org. Published
2022. Accessed 2025.  https://www.soursopwarrior.org/wp-
content/uploads/2019/09/antihyperlipidemicactivitiesofannonamuri
cata-2.pdf

50. Adefegha SA, Oyeleye SI, Oboh G. Distribution of
phenolic contents and antihypertensive properties of soursop fruit
parts in vitro. Biochem Res Int. 2015;2015:347673.
doi:10.1155/2015/347673

51. Soleimani D, Moosavian P, Zolfaghari H, Paknahad Z.
Garlic powder supplementation effects on BP among NAFLD
patients: RCT. Food Sci  Nutr. 2021;9(7):3556-3562.
doi:10.1002/fsn3.2307

52. Ried K. Garlic and hypertension: updated meta-analyses

and clinical perspectives. J Nutr. 2016;146(2):389S-396S.
doi:10.3945/jn.114.202192
53. Reinhart KM, Coleman CI, Teevan C, Vachhani P,

White CM. Effects of garlic on BP: meta-analysis. Ann
Pharmacother. 2008;42(12):1766-1771. doi:10.1345/aph.1L319
54. Rosa R, Rivai H. Phytochemical and antihypertensive
tests of celery and garlic formula. ResearchGate. 2021. Accessed
2025.

55. Sokpe A, et al. Annona muricata and Persea americana

combination:  hypotensive effects evidence. Evid Based
Complement Alternat Med. 2020; 2020:8833828.
doi:10.1155/2020/8833828

56. Herrera-Arellano A, Miranda-Sanchez J, et al. Hibiscus

sabdariffa randomized, lisinopril-controlled clinical trial. Planta
Med. 2007;73(1):6-12. doi:10.1055/s-2006-957065

57. Ellis LR, et al. Hibiscus systematic review and meta-
analysis. Nutr Rev. 2022;80(6):1723-1737.
doi:10.1093/nutrit/nuab104

58. Xu R, Yang K, Ding J, Chen G. Green tea meta-analysis
on BP. Medicine (Baltimore). 2020;99(6):19047.
doi:10.1097/MD.0000000000019047

59. Soleimani D, et al. Garlic powder RCT (NAFLD): Food
Sci Nutr. 2021;9(7):3556-3562. doi:10.1002/fsn3.2307

60. Sokpe A, et al. Annona muricata antihypertensive
study—ECAM 2020;2020:8833828. doi:10.1155/2020/8833828
61. Drawz PE, Alper AB, Anderson AH, et al. Masked
hypertension and elevated nighttime BP in CKD: prevalence and
associations. Clin J Am Soc Nephrol. 2016;11(4):642—-652.
doi:10.2215/CJN.08530815

62. Ullah K, Butt G, Masroor |, Kanwal K, Kifayat F.
Epidemiology of chronic kidney disease in a Pakistani population.

Saudi J Kidney Dis Transpl.  2015;26(6):1307-1310.
doi:10.4103/1319-2442.168694
63. Hassan M, Akhtar M, Akhtar N. Prevalence of

retinopathy and associated factors in type-2 diabetes patients in
Faisalabad, Pakistan. Pak J Med Sci. 2010;42(1):41-46.

64. Nwokocha CR, Owu DU, Gordon A, et al. Mechanisms
of hypotensive effect of Annona muricata in normotensive rats.
Pharm Biol. 2012;50(11):1436-1441.
doi:10.3109/13880209.2012.684690

65. Mahmoodnia L, Aghadavod E, Rafieian-Kopaei M.
Cinnamon and BP: updated review. J Renal Inj Prev. 2017;6(3):171—
176. doi:10.15171/jrip.2017.33

66. Nogueira LP, Nogueira Neto JF, Klein MRT, Sanjuliani
AF. Short-term effects of green tea supplementation on BP in obese
prehypertensive women. J Am Coll Nutr. 2017;36(2):108-115.
doi:10.1080/07315724.2016.1194236

67. Mills KT, Stefanescu A, He J. The global epidemiology
of hypertension. Nat Rev Nephrol. 2020;16(4):223-237.
doi:10.1038/s41581-019-0244-2

27



International Journal of Natural Medicine and Health Sciences

68. Forouzanfar MH, et al. Global burden of elevated BP and
trends—Lancet  Global Health. 2022;10(12):e1904-e1916.
doi:10.1016/S2214-109X(22)00427-6

69. Whelton PK, Carey RM, Aronow WS, et al. 2017
ACC/AHA guideline for prevention, detection, evaluation, and

Review

management of high blood pressure in adults. Hypertension.
2018;71(6):1269-1324. doi:10.1161/HYP.0000000000000065
70. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH
Guidelines for management of arterial hypertension. J Hypertens.
2018;36(10):1953-2041. doi:10.1097/HJH.0000000000001940

Avena sativa Apium graveolens Camelia sinensis

Annona muricata

ACE Inhibitor
RAAS Inhibitor
Vasorelaxant

Pressure

Blood [

Figure 1. Antihypertensive Plants and their Mechanism of Action

Table 1. Conditions of hypertension with treatment approach

Conditions Treatment approaches
Cholesterol reducing drugs and anti-platelets with acetylsalicylic acid is advised in high blood
cholesterol and hypertension. High blood pressure and high blood cholesterol are considered
Heart failure predisposing factors of myocardial infarction with decreased and preserved ejection fraction. The

death rate is enhanced in patients with heart failure along with high blood pressure.

B-blockers, renin-angiotensin system blockers, and antagonists of mineralocorticoid receptor are
all efficient in improving clinical consequence in cases with diagnosed Heart Failure with
Reduced Ejection Fraction. At the same time, for diuretics, the proof is bounded to the

improvement of symptoms only

Renin-angiotensin system blockers or inhibitors are 1stline medicines because they decrease
albuminuria and control blood pressure. Diuretics and calcium channel blockers can be included.
Chronic kidney disease or Blood electrolytes, microalbuminuria and estimated glomerular filtration rates should be

albuminuria monitored simultaneously %

Initially, the blood pressure should be decreased by renin-angiotensin system blockers (i.e.
angiotensin receptor blockers) and calcium channel blockers. Then statins (with or without
Blood cholesterol disorders cholesterol absorption inhibitor) would be given as statins are the drug of choice for the

management of high blood cholesterol.*!

Calcium channel blockers, renin-angiotensin system blockers, and diuretics are 1st line
management. While antithrombotic management is regularly advised for ischemic stroke,
whereas in case of hemorrhagic stroke, it would not be advised that even if there is a need, it
Stroke would have to be considered with extreme caution and only if there is a need for solid indication??
moreover, cholesterol-reducing drugs are also advised and are necessary in case of ischemic

stroke
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The management of hypertension with diabetes mellitus should include lipid and blood-glucose-

lowering medicines. Moreover, the management strategy should consist of renin-angiotensin

Diabetes system blockers or a combination of diuretic, calcium channel blockers and RAS blockers. If the
patient has increased levels of low-density lipoproteins in the blood, then statins should also be
added.

Table 2. Antihypertensive Plants Effects and their Mechanism of Action
Plant Family Mechanism of Action Effects References
Rauwolfia Apocynaceae Diuretic Antihypertensive 39
serpentine
Allium sativum Amaryllidaceae ACE Inhibitor Antihypertensive 42
Vasodilator Cardioprotective
Cinnamon Lauraceae Antihypertensive 44
Cardioprotective
Annona muricata Annonaceae ACE Inhibitor Antihypertensive 47,48
Reduced level of TC, LDL, Cardioprotective
TG But Increase HDL Antihyperlipidemic
Antiatherogenic
Avena sativa Gramineae ACE | Inhibitor Antihypertensive 49, 52
RAAS Inhibitor Reduced level Cardioprotective
of ALP, LDH, TBARS, CK- Antihyperlipidemic
MB, Cholesterol lowering
Apium graveolens Umbelliferae Vasorelaxant Antihypertensive 54,55
Reduced level of TC, LDL, Antihyperlipidemic
TG But Increase HDL
Camelia sinensis Theaceae Reduced level of Antihypertensive 58,59

ACE, Endothelin, RAAS,
LDL, VLDL, TC, TG.

Antihyperlipidemic
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