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ABSTRACT

Introduction: Hypertension is one of the most leading causes of death worldwide. It is an important
risk factor for ischemic heart disease (IHD), chronic kidney disease (CKD) and cerebrovascular
diseases.

Objectives: The aim of the study was evaluation of the status of blood pressure control and trends
in prescribed antihypertensive medication usage among hypertensive patients in Shahrekord, Iran.
Patients and Methods: In a cross-sectional descriptive study 250 hypertensive patients were
enrolled. The patients were evaluated based on the status of blood pressure (BP) control and
the prescription trends and efficacy of antihypertensive drugs. The data were also evaluated in
subgroups of diabetics or non-diabetics, smokers or non-smokers, patients with or without CKD,
patients with or without IHD.

Results: A total of 250 patients (149 women and 101 men) were enrolled in this study. The mean age
of participants was 66.22 + 13.58 years. Mean systolic and diastolic BP were 143.4+29.4 mm Hg and
85.8+12.5 mm Hg respectively. Poor controlled BP was seen in 106 patients. The more common
prescribed antihypertensive drugs were angiotensin receptor blockers (46%), diuretics (33.6%) and
beta-blockers (32.8%).

Conclusion: The study showed that most of the patients had poor controlled BP and physicians
increasingly prescribe angiotensin receptor blockers.

Implication for health policy/practice/research/medical education:

Evaluation of the status of BP control and trends in prescribed antihypertensive drugs are important for planning of education
courses for both patients and physicians.

Please cite this paper as: Maghsoudi A, Dehghani Mobarakeh M, Momeni A, Nematollahi A, Asgari Sh, Rasooli L.
Antihypertensive drug prescription trends in Shahrekord, Iran. ] Nephropharmacol. 2022;11(1):el13. DOI: 10.34172/npj.2022.13.

Introduction
Hypertension is a common and serious leading cause of
morbidity and mortality worldwide (1,2). Hypertension
is associated with an increased risk of glucose
intolerance, cardiovascular disease, reduce cognitive
function and chronic kidney disease (CKD) (3-6). In
recent decades, treatment of hypertension reduced
the morbidity and mortality of cardiovascular disease
(7). Common prescribed antihypertensive agents are
diuretics, B-blockers, calcium channel blockers (CCBs),
angiotensin-converting enzyme inhibitors (ACEIs), and
angiotensin receptor blockers (ARBs) (7-9).
Fixed-dose combination of antihypertensive drugs
may be more effective in reducing blood pressure (BP)
than increasing dose in mono-therapy (10). Diuretics

commonly were recommended as the first-line agents
for antihypertensive treatment, but recent data show an
increasing use of more expensive drugs such as CCBs and
ACEIs (11).

Objectives

There are a few studies about the prescription trends of
antihypertensive agents in Iran. Beta-blockers are shown
to be the most common drugs prescribed in these studies
(12-14). The aim of the study was evaluation of the status
of BP control and trends in prescribed antihypertensive
agents in hypertensive patients in Shahrekord city, Iran.

Patients and Methods
The study was a cross-sectional distributive study
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conducted in the general ward of Hajar hospital in
Shahrekord city, Iran (2012-2013). According to The
JNC 8 (eighth Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of
High BP), hypertension was defined as mean systolic BP
>140 mm Hg, mean diastolic BP 290 mm Hg, or history
of hypertension and antihypertensive drugs consumption.
BP control was defined as a mean systolic BP <140 mm
Hg and a mean diastolic BP <90 mm Hg for all patients
including with diabetes mellitus or CKD (7,8).

A total of 250 hypertensive patients with age greater
than 18 were enrolled in the study. Pregnant women
were excluded from the study. Demographic criteria (age,
gender), past medical history (DM, CKD and IHD) and
drug history (name and dose of antihypertensive agents)
were mentioned in patients file. BP was measured by using
standard mercury sphygmomanometer after 5 minutes
resting in sitting position.

Statistical analysis

Data are arranged in simple frequency tables and results
are shown as the percentages. Chi-square test was used for
comparison of percentages. Statistical analysis was done
using SPSS software (SPSS version 18 Inc, Chicago, IL,
USA).

Results

In the descriptive study 250 hypertensive patients (149
women and 101 men) were enrolled. The average age of
participants was 66.22+13 years. Eighty-seven patients
(34.8%) were also suffering from DM, 136 patients (54.4%)
had history of IHD and 70 patients (28%) were involved
with CKD. Forty patients (16%) were also smoker. 163
patients (65.2%) used standard doses of antihypertensive
agents and 87 patients (34.8%) did not use standard doses.
Mean systolic BP was 143+29.4 mm Hg ranging 80
to 250 mm Hg and mean diastolic BP was 85.8+12.5
mm Hg ranging 60 to 160 mm Hg. Sixty-four patients
(25.6%) had controlled systolic BP and 18 patients (7.2%)
had controlled diastolic BP. In 37 patients (14.8%) both
systolic and diastolic BP were controlled and in 131 of
them (52.4%) none of them were controlled.

The most common prescribed drug class in both
genders and all ages was ARBs (especially losartan; 46%)
followed by diuretics (especially Thiazides; 33.6%), CCBs
(31.6%), beta-blockers (32.8%), ACEIs ( 22.4%) and
a-blockers (6.8%). There were no significant differences
between men and women in the prevalence of prescribed
drugs (Table 1).

The most frequent drug class in IHD group was ARBs
followed by diuretics and CCBs. The most frequent drug
class in DM and CKD groups was ARBs followed by
CCBs (Table 2). Diuretics + ARBs was the most common
combination therapy.

Discussion
The benefits of BP control with antihypertensive agents
have become increasingly evident, with decreases in
mortality (7). It shows the importance of BP control. It
also shows the importance of educations about life style
modification and treatment compliance. Although most
of participants used standard doses of antihypertensive
agents, they had poor BP control. This result is shown
in other studies (7,12). It may be explained by poor
compliance of the patients, lack of knowledge, unhealthy
life style and interaction with other drugs such as non-
steroidal anti-inflammatory drugs (NSAIDs). It also
shows the benefit of the regular visits of these patients by
physicians. In fact some people have misconceptions about
the chronicity of disease. They believe hypertension as not
a controllable but a curable disease with a short course
treatment. Some patients say that they use prescribed
antihypertensive drugs whenever they feel headache
or flushing. Patient self-monitoring of BP at home and
explanation about medications and their importance are
highly effective ways of controlling hypertension (13).
Our study found that ARBs and CCBs are increasingly
used in Shahrekord city and beta- blockers are less
frequent. The rising use of ARBs can be explained by
their benefits in congestive heart failure, DM and CKD
(8). These findings confirm the results of Gu et al which
proposed that the decreasing use of B-blockers may be
explained by physicians’ misperceptions that p-blockers
are less tolerated than other drug classes (7). Differing
from our results Tomas et al reported ACEIs as the most

Table 1. Prevalence of antihypertensive drug use in men and women

Drug Male (%) Female (%) P value’
CCBs 28.7 33.6 0.74
Diuretics 33.7 33.6 0.1
ACE inhibitors 21.8 22.8 0.35
ARBs 515 42.3 0.67
Beta-blockers 24.8 38.3 0.25
Spironolactone 7.9 2.6 0.26
Alfa-blockers 12.9 2.7 0.65
Alfa2-agonists 3 13 0.17

Table 2. Prevalence of antihypertensive drug use in subgroups

Drug DM (%) CKD (%) IHD (%)
CCBs 42.5 52.9 31.6
Diuretics 34.4 42.9 34,5
ACE inhibitors 18.3 25.7 24.3
ARBs 59.7 55.7 50
Beta-blockers 18.4 20 345
Spironolactone 4.6 2.9 6.2
Alfa-blockers 9.2 143 8.8
Alfa2-agonists 34 5.7 2.2
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common drugs prescribed in Serbia; however, in their
study, P-blockers and diuretics are less prescribed (14).

The most common combination therapy was ARBs +
diuretics (especially thiazides) which is different than
the study of Ishida et al that reported CCB + ARB as the
most frequent multidrug therapy (15). Gu et al reported
a diuretic plus an ACE inhibitor, B-blocker, or CCB as
the most common combinations (7). Diuretics provide
additive BP lowering effects when combined with ACEIs,
ARBs and beta-blockers (16-18) however it is difficult
to elicit which one is the priority in combination with
diuretics. The primary strength of this study is using the
standard method for checking BP. Furthermore, trained
personnel interviewed participants and checked their BP.

Conclusion

We conclude that more knowledge and educations are
needed for both doctors and patients. Using short and
regular education courses, pamphlets and posters in
addition to self-monitoring can improve the status of BP
control.

Limitations of the study

There are several limitations in this study. First of all, the
participants were asked about antihypertensive drugs
used at the time of study but not the drugs they had used
before. Additionally, some people feel ashamed of not
using antihypertensive drugs regularly and we don't have
any document about the participants’ compliance.

Authors’ contribution

MDM and ARM designed the study. ShA and LR gathered
data. AM and AN participated in data analysis. LR
prepared the final draft.

Conflicts of interest
The authors have no conflict of interest.

Ethical issues

The research followed the tenets of the Declaration of
Helsinki. Informed consent was obtained from the patients.
The study was funded by the Research and Technology
Deputy of the Shahrekord University of Medical Sciences
and was approved by the Ethics Committee (Ref #1252,
2012-13). Besides, ethical issues (including plagiarism,
data fabrication, double publication) have been completely
observed by the authors.

Funding/Support
This study was supported by a grant from Shahrekord
University of Medical Science (Grant#1252,2012-13).

References
1. Forrester S], Dolmatova EV, Griendling KK. An acceleration
in hypertension-related mortality for middle-aged and older

10.

11.

12.

13.

14.

15.

Antihypertensive drug prescription

Americans, 1999-2016: An observational study. PLoS One.
2020;15:0225207.doi: 10.1371/journal.pone.0225207.
Falaschetti E, Mindell J, Knott C, Poulter N. Hypertension
management in England: a serial cross-sectional study from
1994 to 2011. Lancet. 2014;383:1912-9. doi: 10.1016/S0140-
6736(14)60688-7.

Akande TO, Adeleye JO, Kadiri S. Undiagnosed diabetes
and prediabetes in hypertensive and normotensive adults at
the university college hospital, Ibadan, Nigeria. Afr ] Med
Med Sci. 2013;42:309-15
Pierce L, Shannon A, Sonnenfeld ], Pearlmutter M, Previl
H, Forrester JE. Hypertension prevalence and knowledge
assessment in rural Haiti. Ethn Dis. 2014;24:213-9.
Zeru AB, Muluneh MA. Admission and Inpatient Mortality
of Hypertension Complications in Addis Ababa. Integr
Blood Press Control. 2020;13:103-10. doi: 10.2147/IBPC.
5268184
Vo TM, Disthabanchong S. Are there ways to attenuate
arterial calcification and improve cardiovascular outcomes
in chronic kidney disease? World J Cardiol. 2014;6:216-26.
doi: 10.4330/wjc.v6.i5.216.
Gu Q, Paulose-Ram R, Dillon C, Burt V. Antihypertensive
medication use among US adults with hypertension.
Circulation. 2006;113:213-21. doi:10.1038/ajh.2008.185.
Armstrong C, Joint National C. JNC8 guidelines for the
management of hypertension in adults. Am Fam Physician.
2014;90:503-4.
LaVallee C, Rascati KL, Gums TH. Antihypertensive agent
utilization patterns among patients with uncontrolled
hypertension in the United States. J Clin Hypertens
(Greenwich). 2020:22:2084-92. doi: 10.1111/jch.14041
Giles TD, Weber MA, Basile ], Gradman AH, Bharucha DB,
Chen W et al. Efficacy and safety of nebivolol and valsartan
as fixed-dose combination in hypertension: a randomised,
multicentre study. Lancet. 2014;383:1889-98. doi:10.1016/
S0140-6736(14)60614-0.
Gu Q, Burt VL, Dillon CE Yoon S. Trends in
antihypertensive medication use and blood pressure
control among United States adults with hypertension:
the National Health And Nutrition Examination Survey,
2001 to 2010. Circulation. 2012;126:2105-14. doi: 10.1161/
CIRCULATIONAHA.112.096156.
Sonawane K, Zhu Y, Balkrishnan R, Suk R, Sharrief A,
Deshmukh AA et al. Antihypertensive drug use and blood
pressure control among stroke survivors in the United
States: NHANES 2003-2014. J Clin Hypertens (Greenwich).
2019;21:766-773. doi: 10.1111/jch.13553.
Bradbury K, Morton K, Band R, May C, McManus R, Little
P et al. Understanding how primary care practitioners
perceive an online intervention for the management of
hypertension. BMC Med Inform Decis Mak. 2017;17(1):5.
doi: 10.1186/s12911-016-0397-x.
Tomas A, Tomi¢ Z, Milijasevi¢ B, Ban M, Horvat O,
Vukmirovi¢ S et al. Patterns of prescription antihypertensive
drug utilization and adherence to treatment guidelines in
the city of Novi Sad. Vojnosanit Pregl. 2016;73:531-7. doi:
10.2298/vsp141119047t.

Ishida T, Oh A, Hiroi S, Shimasaki Y, Nishigaki N,
Tsuchihashi T. Treatment patterns and adherence to
antihypertensive combination therapies in Japan using
a claims database. Hypertens Res. 2019;42:249-256. doi:

http://www.jnephropharmacology.com

Journal of Nephropharmacology, Volume 11, Issue 1, 2022 3


http://www.jnephropharmacology.com

Maghsoudi A et al

16.

17.

10.1038/541440-018-0127-0.

Mallat SG, Itani HS, Tanios BY. Current perspectives on
combination therapy in the management of hypertension.
Integr Blood Press Control. 2013;6:69-78. doi: 10.2147/
IBPC.S33985.

Taddei, S. Combination Therapy in Hypertension: What
Are the Best Options According to Clinical Pharmacology
Principles and Controlled Clinical Trial Evidence?. Am ]

18.

Cardiovasc Drugs. 2015;15:185-94. doi:10.1007/s40256-
015-0116-5.

Volpe M, Tocci G. Rationale for triple fixed-dose
combination therapy with an angiotensin II receptor
blocker, a calcium channel blocker, and a thiazide diuretic.
Vasc Health Risk Manag. 2012;8:371-80. doi: 10.2147/
VHRM.S28359.

Copyright © 2022 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Nephropharmacology, Volume 11, Issue 1, 2022

http://www.jnephropharmacology.com


http://www.jnephropharmacology.com

