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Abstract
Investigating the prescribing trend is important to improve rational prescribing. This 
study	aimed	at	assessing	the	cardiovascular	drug	use,	pattern,	and	its	impact	on	clini-
cal	outcome.	A	cross-	sectional	study	was	employed	in	the	outpatient	department	of	
chronic	 illness	 clinic	 of	 Gondar	 University	 specialized	 hospital,	 Ethiopia	 from	 15	
January	2017	to	15	March	2017.	The	independent	variables	were	sociodemographic,	
medication,	and	other	clinical	information	while	cardiovascular	disease	improvement	
is	 the	outcome	variable.	Binary	 logistic	 regression	was	used	 to	 test	 the	association	
between	 the	 independent	variables	 and	 the	outcome	variable.	Kaplan	Meier	 curve	
was	used	to	analyze	the	clinical	improvement	while	the	Log-	rank	test	was	employed	to	
compare	the	clinical	outcome	with	the	number	of	medications.	Eight	hundred	thirty-	
three cardiovascular patient medical records were included in the final analysis. The 
majority	(62.5%)	of	patients	were	females	and	more	than	61%	were	above	50	years	of	
age.	Diuretics	monotherapy	accounted	for	a	third	(33.6%)	of	cardiovascular	drug	use,	
followed	by	combination	 therapy	of	angiotensin	convertase	enzyme	 inhibitors	with	
Diuretics	(21.8%)	and	calcium	channel	blockers	with	diuretics	(8.3%).	Cardiovascular	
patients followed for 72 months found to have a good level of clinical improvement on 
combination	medication	(Log	Rank	of	28.9,	P	=	0.000).	In	this	study,	diuretics	mono-
therapy	or	in	combination	with	angiotensin	convertase	enzyme	inhibitors	were	found	
to be the frequently prescribed drugs in cardiovascular patients. Combination therapy 
has	an	 implication	 for	good	cardiovascular	 improvement	on	 long	 term	 follow-	up.	 It	
seems clinicians were restricted to certain cardiovascular medications while plenty of 
choices are available from the diverse classes of cardiovascular drugs.
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1  | INTRODUC TION

Cardiovascular	disease	(CVD)	is	a	major	health	problem	throughout	
the world and a common cause of early morbidity and mortality. In 
2015,	 estimated	 422.7	million	 CVD	 cases	 and	 17.92	million	 CVD	
deaths	 have	 been	 occurred	 globally.	 In	 sub-	Saharan	 Africa	 more	
than 1 million deaths per year and nearly half million deaths per 
year	 have	 been	 predicted	 in	 eastern	Africa.1	 CVDs	 have	 emerged	
as the leading cause of mortality in developing countries accounting 
for	80%	of	cardiovascular	deaths	and	responsible	for	the	significant	
number of medical admissions in hospitals.2-4	Ethiopia	is	in	the	state	
of epidemiological transition from communicable to noncommu-
nicable	 diseases,	 and	 the	 recent	 surge	 in	 cardiovascular	 disorders	
is one that requires a rapid and adequate public health response.5 
Cardiovascular	patients	are	taking	a	single	medication	or	combina-
tion therapies to control and slowdown the progression of their ill-
ness. Cardiovascular drugs are among the most complicated groups 
of	drugs	due	to	overlapping	indication,	equivalent	therapeutic	effec-
tiveness and side effects.6 Wide ranges of cardiovascular medica-
tions	have	been	used	to	manage	CVDs	including,	antihypertensives,	
lipid-	lowering	agents,	and	drugs	that	ameliorate	heart	failure.3

Appropriate	drug	selection	and	use	are	crucial	to	achieving	the	
desired treatment outcomes in various disease state management 
including	CVD.	Rational	drug	use	is	described	by	WHO	as	“Patients	
receive	medications	appropriate	to	their	clinical	needs,	in	doses	that	
meet	their	own	individual	requirements,	for	an	adequate	period	of	
time,	and	at	the	lowest	cost	to	them	and	their	community”.	Therefore,	
prescribers,	dispensers,	and	users	themselves	should	ensure	proper	
drug use that meets the patient need correctly.7-10 Irrational pre-
scribing is one of the malpractices observed during the treatment of 
cardiovascular	disorders.	This	had	been	expressed	in	terms	of	unjus-
tified	drug	 selection,	 inappropriate	 dose,	 duration,	 and	 frequency.	
Patients	faced	additional	expenditures	from	unnecessary	drug	ther-
apy,	improper	drug	selection	or	adverse	drug	events	of	medication	
with the wrong indication apart from the direct costs.11,12

There is quiet controversy on multiple drug therapy indication 
in cardiovascular patients. The ongoing suggestion is to use multiple 
drug	combination	therapy	to	manage	CVDs	and	for	the	prevention	of	
cardiovascular	events	in	high-	risk	groups.13	In	contrary,	others	argue	
the combination drug therapy is disregarding the lifestyle modifica-
tions	for	CVDs	and	still	believing	in	prioritizing	lifestyle	modification	
as	optimal	CVD	management	and	risk	prevention.14,15

It is proven that both cardiovascular drug therapy and lifestyle 
modifications	are	 important	measures	 to	 reduce	CVD	progression	
and mortality.3 Inappropriate use of drugs is the most critical prob-
lem in developing countries either at the setting of relatively better 
health	 facilities	 like	 teaching	 hospitals	 or	 resource-	limited	 health	
facilities such as general hospitals and health centres where health 
professionals	 are	 scarce.	 Low	economic	 statuses,	 illiteracy,	 lack	of	
skilled	clinical	experts,	and	unavailability	of	drugs	have	been	asso-
ciated	with	poor	medication	selection	and	utilization.9 The trend of 
prescribing	practices	and	pattern	of	drug	utilization	in	CVD	patients	

is	partly	based	on	physicians	own	perception,	perspective,	prior	ex-
perience,	and	attitude	towards	a	certain	class	of	medication.16 The 
reported	reasons	for	irrational	prescribing	in	the	Ethiopian	context	
were	 acquired	habits	 of	 physicians,	 patients	 demand,	 lack	of	 drug	
information,	and	peer	norms.17	Patients	had	 their	own	medication	
preference	based	on	 their	previous	experience	and	associating	ef-
ficacy with a certain brand of medicine.18-20	Besides	these,	patients	
also fail to clearly inform their medical condition and medication 
experience	in	developing	countries	which	have	their	own	contribu-
tion to inappropriate drug use. This is attributed to some cultural 
and social taboos that prohibit transparency and disclosure to cli-
nicians. These clinicians’ traditional trend should be replaced by the 
clinical guideline recommendations to change the prescribing prac-
tice for better patient outcomes since guideline recommendations 
are better supported by clinical evidence and superior to individual 
preferences.20,21

Different studies conducted in various countries revealed that 
the pattern of cardiovascular drugs used was identified as erratic and 
varies across the countries. The variability and inconsistency among 
those studies might be reasonable due to variation in geographical 
location,	 disease	 pattern,	 patient	 preferences,	 and	 drug	 selection.	
Nonetheless,	 it	 can	 be	 an	 indicator	 to	 arbitrary	 and	 irregular	 use	
of the cardiovascular drugs.8,22-27	 Appropriate	 prescribing,	 proper	
medication selection and use have a positive implication on medica-
tion	adherence	and	CVD	improvement.	There	is	a	paucity	of	data	on	
the	prescribing	practice,	selection,	and	utilization	of	cardiovascular	
drugs	in	Ethiopia.	This	study	was	intended	to	provide	information	on	
prescribing trend and drug use pattern of cardiovascular patients in a 
tertiary	care	teaching	hospital	of	Ethiopia.	We	aimed	at	assessing	the	
drug use pattern and medication effect on cardiovascular outcomes 
in	outpatient	chronic	illness	clinic	of	Gondar	University	specialized	
hospital,	Northwestern	Ethiopia.

2  | MATERIAL S AND METHODS

2.1 | Study setting and design

The	study	setting	is	located	737	km,	northwest	from	the	capital	city	
of	Addis	Ababa,	Ethiopia,	which	is	the	largest	hospital	in	the	region.	
The hospital is selected since it is convenient for data collection and 
the	only	hospital	in	northwestern	Ethiopia	having	the	chronic	illness	
clinic	of	CVDs	and	other	noncommunicable	diseases.	 It	 is	a	teach-
ing	hospital	staffed	with	diverse	expertise	from	senior	specialists	in	
internal	medicine,	general	practitioners	to	nurses,	and	other	health	
professionals.28

An	 institution-	based	 retrospective	 cross-	sectional	 study	 was	
employed to evaluate the use and prescribing trend of cardiovascu-
lar	drugs.	It	was	conducted	in	Gondar	university	Specialized	hospital	
(GUSH),	North	West	Ethiopia	during	15	January	2017	to	15	March	
2017.	Eligible	Patient	medical	cards	based	on	the	 inclusion	criteria	
were	reviewed	for	drug	classes,	generic	name,	indication,	frequency,	
duration,	and	follow-	up	period.
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2.2 | Study population

All	patients	diagnosed	to	have	CVDs	and	visited	Gondar	University	
Specialized	 Hospital	 from	 January	 2011	 to	 December	 2016	 were	
the source population. Those patients whose medical records were 
available were the study population.

2.3 | Inclusion and exclusion criteria

The	study	 included	all	patients	diagnosed	with	CVDs	and	had	 the	
follow-	up	from	January	2011	to	December	2016.	Patient	medical	re-
cords	with	incomplete	information,	patient	age	below	20	years	and	
lost	patient	medical	records	were	excluded	from	the	study.

2.4 | Data collection, quality control, and management

Data were collected retrospectively from patient medical records by 
trained	4	data	collectors	(4	pharmacists).	The	patient	medical	records	
were	traced	back	using	their	card	number	from	a	cardiovascular	pa-
tient's	 registration	 book.	 The	 data	 collection	 form	 contains	 socio-	
demographics	of	the	patient	(age,	sex,	residence),	year	of	registration,	
patient	diagnosis,	name	and	class	of	medication,	dose	frequency,	du-
ration,	and	the	clinical	status	of	the	patient	on	the	last	follow-	up.	The	
data	collectors	were	getting	1	training	regarding	the	data	extraction	
procedures,	keeping	the	best	data	quality	and	what	components	to	
extract	 from	 the	medical	 records	 during	 data	 collection.	 The	 data	
collection	checklist	was	pretested	prior	to	the	actual	data	collection	
in	50	patient	medical	records	to	check	for	the	validity	of	consisting	
of adequate data abstraction formats for drug use and prescription 
patterns	of	CVDs.	The	principal	 investigator	was	supervising	regu-
larly	to	check	the	completeness	of	each	data	collection	checklist.	The	
collected	data	were	checked	for	validity	and	consistency	difference	
among	 data	 collectors.	 Data	 collection	 checklists	 with	 incomplete	
and unreliable data were discarded from the final analysis.

2.5 | Data analysis

Data	were	entered	and	analyzed	using	Statistical	Package	for	Social	
Sciences	 (SPSS)	 version	 20	 for	 analysis.	 Descriptive	 statistics	 were	
used to describe the sociodemographic characteristics of the patients; 
medical	diagnosis,	drug	use	patterns,	durations,	and	clinical	status	on	
the	last	follow-	up.	Binary	logistic	regression	was	employed	to	test	the	
association between the independent variables and the outcome vari-
able.	Kaplan	Meier	curve	was	used	to	analyze	the	clinical	improvement	
of	CVDs.	Log-	rank	test	was	used	to	compare	the	clinical	improvement	
with	the	number	of	medications.	P	value	less	than	0.05	and	95%	con-
fidence	 interval	 (CI)	were	used	as	cutoff	points	 for	determining	 the	
statistical significance of associations among different variables.

2.6 | Operational definitions

Cardiovascular diseases: is a general category of diseases that affect 
the	 heart	 and	 circulatory	 system.	 It	 includes	 hypertension,	 heart	

failure,	stroke,	ischemic	heart	disease,	rheumatic	heart	disease,	hy-
pertensive	 heart	 disease,	 arrhythmia,	 dyslipidemia,	 congenital	 and	
degenerative heart diseases.

Patients’	clinical	status	on	last	follow-	up	will	be	classified	as	im-
proved	or	not	improved	(poor)	based	on	the	following	definitions.

Improved: patients had better prognosis by the physician as-
sessment described as good or fair both clinically and in laboratory 
parameters	(signs	and	symptoms	resolved,	and	other	diagnostic	pa-
rameters improvement or better than initial diagnosis and the previ-
ous	follow-	up),

Poor (not improved): there was poor or no prognosis at all or pa-
tient clinical conditions might have become worse.

2.7 | Ethical approval

Ethical	clearance	was	obtained	from	the	ethical	 review	committee	
of	the	college	of	medicine	and	health	sciences,	University	of	Gondar.	
Permission	letter	was	requested	from	the	clinical	director	of	Gondar	
University	 Specialized	Hospital	 and	 the	 head	 of	 internal	medicine	
was	informed	before	data	collection.	In	addition	to	these,	individual	
patient	data	were	kept	anonymous	and	confidential	by	ensuring	data	
taken	from	medical	records	were	not	including	any	personal	identi-
fiers and used only for the purpose of this study.

3  | RESULT

3.1 | Sociodemographic characteristics

Of	1091	cardiovascular	patient	medical	records,	833	were	included	
in the final analysis with the remaining removed due to incomplete 
availability	of	data.	62.5%	of	patients	were	females	and	more	than	
61%	were	above	50	years	of	age.	Most	of	the	patients	had	3	years	
(25%),	2	years	(29.9%),	and	1	year	(22.5%)	follow-	up	in	the	clinic.	The	
majority	(41.1%)	of	patients	had	a	2-	month	appointment	for	the	next	
follow-	up	(Table	1).

3.2 | Cardiovascular disease distribution and 
improvement

Two-	thirds	of	 cardiovascular	patients	are	hypertensive,	 followed	
by	 heart	 failure	 and	 rheumatic	 valvular	 heart	 disease	 9.7%	 and	
7.3%,	 respectively.	 Most	 of	 the	 patients	 (86.6%)	 had	 good	 im-
provement	 in	 the	 last	 follow-	up	 as	 assessed	by	 their	 physicians.	
(Table	2).

3.3 | Pattern of cardiovascular drug use

Diuretics	monotherapy	accounted	for	a	third	(33.6%)	of	cardiovas-
cular	drug	use,	followed	by	combination	therapy	of	angiotensin	con-
vertase	enzyme	inhibitors	and	diuretics	(21.8%)	and	calcium	channel	
blockers	with	diuretics	(8.3%)	(Table	3).

Hydrochlorothiazide	 is	 the	 single	 most	 commonly	 prescribed	
monotherapy	 followed	 by	 Enalapril	 and	 Nifedipine,	 18.1%,	 6.4%	
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and	4.8%,	respectively.	Hydrochlorothiazide	with	enalapril	(16.2%)	
and	 furosemide	with	 spironolactone	 (11.9%)	were	 the	 frequently	
used	 combined	 therapies	 in	 cardiovascular	 patients.	 8.2%	 of	 pa-
tients have more than four drugs in their treatment regimens. 
(Table	4).

3.4 | Factors associated with cardiovascular 
diseases improvement

Being	 in	 the	age	group	of	51-	60	years	was	 found	 to	be	associ-
ated	with	 good	 CVD	 improvement	 (the	 improvement	 is	 nearly	
2.4	times	of	the	age	group	of	21-	30	years)	in	95%	confidence	in-
terval	with	an	adjusted	odds	ratio	of	(2.374	[1.148-	4.912]).	Two-	
month	 appointment	 period	 for	 follow-	up	was	 found	 to	 reduce	
CVD	 improvement	 by	 56.6%	 in	 95%	 confidence	 interval	 with	
an	adjusted	odds	ratio	of	0.434	[0.225-	0.837]	(P-	value	=	0.013)	
(Table	5).

When	cardiovascular	patients	were	followed	for	72	months,	
patients on combination medication found to have a good 
level	of	clinical	 improvement	with	Log	Rank	of	28.9,	P = 0.000. 
(Figure	1).

TABLE  2 Cardiovascular disease pattern of patients by 
diagnosis,	GUSH,	2017.	(N	=	833)

Diagnosis Frequency n (%)

Hypertension 544	(65.3)

Heart	failure 81	(9.7)

CRVHD 61	(7.3)

Ischemic heart disease 18	(2.2)

Stroke 11	(1.3)

Arrhythmia 26	(3.1)

Dyslipidemia 4	(0.4)

DVHD 16	(1.9)

Cor-	Pulmonale 13	(1.6)

Heart	failure	+	Ischemic	heart	disease 5	(0.6)

CRVHD	+	heart	failure 14	(1.7)

DVHD	+	heart	failure 11	(1.3)

Heart	failure	+	Dilated	cardiomyopathy 21	(2.5)

Arrhythmia	+	CRVHD 8	(1)

Outcome

Improved 721	(86.6)

Not	improved 112	(13.4)

Note.	Abbreviations:	CRVHD,	chronic	rheumatic	valvular	heart	disease;	
DVHD,	degenerative	valvular	heart	disease.

TABLE  3 Distribution of cardiovascular drugs pattern by 
pharmacologic	class	in	GUSH,	2017	(N	=	833)

Class of drugs Frequency n (%)

Diuretics 280	(33.6)

ACEI 53	(6.4)

CCBs 50	(6)

B-	blocker 5	(0.6)

ACEI	+	Diuretics 182	(21.8)

ACEI	+	CCBs 17	(2)

Diuretics	+	B-	Blockers 33	(4)

CCB	+	Diuretics 68	(8.2)

Digoxin	+	Diuretics 15	(1.8)

Statin	+	Diuretics 7	(0.8)

CCB	+	B-	blocker	+	Diuretics 15	(1.8)

Digoxin	+	Diuretics	+ACEI 12	(1.4)

ACEI	+	Diuretics	+	B-	Blocker 10	(1.2)

Aspirin	+	Digoxin	+	Diuretics 20	(2.4)

Warfarin	+	Digoxin	+	B-	blocker 10	(1.2)

Warfarin	+	Statin	+	Diuretics	+	B-	blocker 39	(4.7)

CCB	+	Aspirin	+	ACEI	+	Statin 8	(1)

ACEI	+	B-	blocker	+	Statin	+	Diuretics	+	Aspirin 9	(1.1)

Note.	Abbreviations:	ACEI,	Angiotensin	convertase	enzyme	inhibitors;	
CCB,	Calcium	channel	blocker.

TABLE  1 Sociodemographic characteristics of cardiovascular 
patients	of	GUSH,	2017	(N	=	833)

Variables N (%)

Age 21-	30 90	(10.8)

31-	40 108	(13)

41-	50 126	(15.1)

51-	60 200	(24)

61-	70 179	(21.5)

Above	70 130	(15.6)

Sex Male 312	(37.5)

Female 521	(62.5)

Year of registration 2011 145	(17.4)

2012 151	(18.1)

2013 68	(8.2)

2014 138	(16.6)

2015 144	(17.3)

2016 187	(22.4)

Follow-	up	period 1 year 188	(22.5)

2 years 249	(29.9)

3 years 208	(25)

4 years 67	(8.1)

5	years 74	(8.8)

6 years 47	(5.6)

Duration of appointment Below	1	month 65	(7.8)

1 month 293	(35.1)

2 months 342	(41.1)

3 months 133	(16)
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4  | DISCUSSION

This study presented the retrospective evaluation of the prescrib-
ing practices and patterns of cardiovascular drug use in the outpa-
tient	 department	 of	 a	 University	 hospital	 in	 Ethiopia.	Majority	 of	
the	patients	with	CVDs	in	this	study	were	females.	Similarly,	other	
studies	 in	 Ethiopia	 showed	 the	 proportion	 of	 females	 was	 higher	
in	CVDs.5,8,26	More	than	61%	of	the	patients	with	CVDs	are	above	
50	years	of	age,	 indicating	 that	older	age	 is	associated	with	an	 in-
creasing	occurrence	of	CVDs.	This	is	due	to	particularly	cardiovas-
cular	risk	factors	rises	in	a	parallel	manner	with	age	and	age	by	itself	
is	the	nonmodifiable	risk	factor	for	CVDs.	Modifiable	risk	factors	and	
lifestyle	changes	to	CVDs	are	compromised	as	age	increment	since	
aging is an irreversible physiologic process.29

More	than	three-	fourths	of	patients	had	at	least	1-	3	years	of	fol-
low-	up	in	the	chronic	illness	clinic.	Among	those,	nearly	half	of	the	
patients	had	1	month	or	less	duration	of	appointment	for	follow-	up.	
Hypertension	is	the	most	common	cardiovascular	disorder	followed	
by heart failure and rheumatic heart disease. This is similar to the pat-
tern	of	CVDs	in	previous	studies	conducted	in	the	same	setting	and	
other	parts	of	Ethiopia.5,30-33	Proportionally	highest	numbers	of	pa-
tients	are	on	diuretics	monotherapy	or	diuretics-	based	combination	

therapy. This showed that the majority of cardiovascular patients’ 
treatment	 relied	 on	 diuretics	 therapy.	 Hydrochlorothiazide	 is	 the	
most frequently used among diuretics class. This is plausibly accept-
able	as	the	Eighth	Joint	National	Committee	(JNC	8)	recommendation	
since	diuretics-	based	treatment	is	the	preferred	first-	line	treatment	
regimen	for	the	black	hypertensive	patient	in	which	Ethiopia	belongs	
to.34	A	study	conducted	to	identify	the	recommended	heart	failure	
medications	revealed	that	56%	of	patients	had	diuretics	in	their	pre-
scription.18	The	second	commonly	utilized	diuretic	 in	CVDs	partic-
ularly in heart failure patients is Furosemide as other studies in the 
Netherlands	showed	that	80%	of	congestive	heart	 failure	patients	
were on loop diuretics.19

In	this	study	hydrochlorothiazide	monotherapy	is	commonly	pre-
scribed in nearly a fifth of patients followed by enalapril and nifed-
ipine	which	is	similar	to	previous	studies	conducted	in	Ethiopia	and	
as	per	Ethiopian	standard	treatment	guideline	recommendations	but	
different	 from	the	studies	 in	 India	 in	which	ACE	 inhibitor	and	cal-
cium	channel	blocker	monotherapy	were	the	leading	monotherapies	
while	calcium	channel	blockers	were	the	most	frequently	used	drug	
classes	followed	by	Angiotensin	receptor	blockers	(ARBs)	in	China.	
This	might	attribute	to	patient	differences	in	geographical	location,	
physician,	 and	 patient	 preferences	 and	 Guideline	 recommenda-
tions.8,16,22,24-26	Enalapril	and	hydrochlorothiazide	take	the	foremost	
share of dual therapy followed by furosemide with spironolactone 
combination therapy. One Chinese study to determine the pre-
scribing	patterns	 in	hypertension	patients	reported	that	ARBs	and	
diuretics	were	 frequent	 combinations	while	ARBs	were	not	 found	
to	 be	 used	 in	 Ethiopian	 patients	 24,35	 Among	 triple	 therapies,	 no	
significant pattern use and difference were found in cardiovascular 
patients.	Patients	who	are	in	more	than	four	medicines	were	found	
to	be	on	antiplatelet,	anticoagulant,	and	lipid-	lowering	agents.	These	
patients	are	prone	to	drug	interactions,	adverse	drug	reactions,	and	
complications. These polypharmacy prescriptions were found in el-
derly	patients	since	the	CVD	incidence	and	complications	rise	as	age	
increases.29

Most	of	the	patients	had	good	improvement	on	the	last	follow-	up	
of the appointment with their physician. This showed that patients 
responded to most of the dosage regimens selected for their dis-
ease indications. The cardiovascular drug use pattern of this study is 
more	or	less	similar	as	per	JNC	8	and	Ethiopian	treatment	guideline	
recommendations	and	might	be	explanatory	to	the	improvement	of	
most	patients.	Patients	in	age	group	of	51-	60	were	associated	with	
good cardiovascular improvement as compared with patients in the 
age group between 21 and 30 years. This might be in the young-
est	 age	 groups	 of	 developing	 countries	 like	 Ethiopia	 the	 frequent	
cardiovascular disorders are rheumatic heart diseases and valvular 
heart diseases which have a poor prognosis and less responsive to 
medications in the late young ages unless surgically intervened.36-38 
Appointments	 for	 next	 follow-	up	with	 2-	month	 duration	were	 re-
lated to the poor cardiovascular outcome. This could be justified as 
closer	follow-	up	with	physicians	(1	month	and	less)	might	result	good	
assessment of patient compliance and disease prognosis while long 
appointment	for	follow-	up	of	the	disease	may	fasten	the	progression	

TABLE  4 Cardiovascular drug use pattern at the outpatient 
department	of	GUSH,	2017	(N	=	833)

Name of the drug Frequency (%)

Hydrochlorothiazide	(HCT) 151	(18.1)

Furosemide 30	(3.6)

Enalapril 53	(6.4)

Nifedipine 40	(4.8)

Amlodipine 10	(1.2)

Atenolol 5	(0.6)

Atorvastatin	+	HCT 7	(0.8)

Furosemide	+	Spironolactone 99	(11.9)

HCT	+	Enalapril 135	(16.2)

Furosemide	+	Enalapril 47	(5.6)

HCT	+	Nifedipine 68	(8.2)

HCT	+	atenolol 15	(1.8)

Enalapril	+	Nifedipine 17	(2)

Nifedipine	+	Atenolol	+	HCT 15	(1.8)

Digoxin	+	Furosemide 15	(1.8)

Furosemide	+	Spironolactone	+	Atenolol 18	(2.2)

HCT+	Enalapril	+	Atenolol 10	(1.2)

Enalapril	+	Furosemide	+	Digoxin 12	(1.4)

Warfarin	+	Atenolol	+	Digoxin 10	(1.2)

Aspirin	+	Digoxin	+	Furosemide	+	Spironolactone 20	(2.4)

Simvastatin	+	Warfarin	+	Spironolactone	+	Atenolol 39	(4.7)

Amlodipine	+	Aspirin	+	Simvastatin	+	Enalapril 8	(1)

Atenolol	+	Enalapril	+	Simvastatin	+	Aspirin	+	Spir
onolactone

9	(1.1)
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of disease since they are prone to be lost and away from physicians’ 
follow-	up.5

In	the	present	study,	combination	therapy	found	to	have	a	good	
cardiovascular	outcome	on	longer	follow-	up	as	compared	with	single	
medication therapy. This can be elucidated as combination therapy 
can	optimally	 control	CVDs	and	prevent	 further	 risk	of	 cardiovas-
cular	 events.	The	working	group	on	a	 summit	on	 the	 combination	
therapy	 for	 CVD	 publicized	 that	 combination	 drug	 therapy	 along	

with appropriate lifestyle changes can bring an estimated reduc-
tion	 in	 CVD	 (70%-	80%).13	 Therefore,	 combination	 therapy	 might	
benefit many individuals and suggested along with other preventive 
measures.39-42

4.1 | Limitation of the study

Even	though	it	is	showing	the	prescribing	trends	and	cardiovascu-
lar	drug	use	which	can	serve	as	a	foundation	for	further	researches,	
this was retrospective that could not consider the regimen 
changes,	 prognosis	 throughout	 the	 follow-	up	 period	 of	 patients	
and only reflected on the cardiovascular outcome of patients on 
the	last	follow-	up	by	their	physician	assessment.	The	outcome	re-
lied	on	physician	assessment	(secondary	data)	which	is	prone	to	in-
terpersonal	variability	as	it	depends	on	physicians’	experience,	the	
guideline	he/she	uses,	work	experience,	expert	lever	(GP,	senior).	
Moreover,	this	study	used	all	cardiovascular	drugs	used	as	general	
and	was	not	tried	to	relate	factors	explicitly	with	separate	disease	
entities.	 Prospective	 researches	 on	 cardiovascular	 drug	 use	 and	
patterns	peculiar	to	each	CVD	is	warranted	to	further	understand	
the implications and to evaluate the appropriateness of drug se-
lection	with	the	existing	recommended	clinical	guidelines.

TABLE  5 Binary	logistic	regression	test	for	predictors	of	CVDs	improvement	at	GUSH,	2017

Variable

CVD improvement

Crude OR P- value Adjusted OR P- valueGood (%) Poor (%)

Sex 0.343

Male 267 45 1 0.522 1

Female 454 67 1.142	(0.760-	1.715) 1.232	(0.800-	1.898) 0.343

Age 0.015 0.035

21-	30 71	(78.8) 19	(21.2%) 1 1

31-	40 97	(89.8) 11	(10.2) 2.360	(1.057-	5.269) 0.036 2.170	(0.937-	5.024) 0.071

41-	50 100	(79.4) 26	(21.6) 1.029	(0.529-	2.002) 0.932 0.933	(0.459-	1.897) 0.849

51-	60 181	(90.5) 19	(9.5) 2.549	(1.275-	5.096) 0.008 2.374	(1.148-	4.912) 0.020*

61-	70 159	(88.8) 20	(11.2) 2.127	(1.070-	4.231) 0.031 1.851	(0.894-	3.831) 0.097

Above	70 113	(86.9) 17	(13.1) 1.779	(0.867-	3.649) 0.116 1.581	(0.745-	3.353) 0.233

Follow-	up	period 0.18 0.21

1 year 164	(87.2) 24	(12.8) 1 1

2 years 230	(92.4) 19	(7.6) 1.771	(0.702-	2.910) 0.5 1.052	(0.502-	2.205) 0.893

3 years 177	(85.1) 31	(14.9) 0.835	(0.305-	1.106) 0.324 0.447	(0.228-	0.876) 0.29

4 years 50	(74.6) 17	(25.4) 0.430	(0.134-	0.589) 0.098 0.262	(0.122-	0.563) 0.1

5	years 63	(85.1) 11	(14.9) 0.838	(0.412-	2.739) 0.3 0.815	(0.308-	2.154) 0.680

6 years 37	(78.7) 10	(21.3) 0.541	(0.298-	2.564) 0.899 0.743	(0.248-	2.226) 0.596

Duration of appointment 0.001 0.003

Below	1	month 55	(84.6) 10	(15.4) 0.595	(0.465-	4.777) 0.503 0.751	(0.370-	4.037) 0.741

1 month 271	(92.5) 22	(7.5) 1.334	(0.525-	2.095) 0.893 0.916	(0.449-	1.869) 0.810

2 months 275	(80.4) 67	(19.6) 0.445	(0.236-	0.836) 0.012 0.434	(0.225-	0.837) 0.013

3 months 120	(90.2) 13	(9.8) 1 1

OR,	Odds	ratio.
*P-	value	<	0.05	

F IGURE  1 Kaplan	Meier	curve	of	clinical	outcome	of	CV	
disorders	over	a	mean	follow-	up	period	of	72	months
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5  | CONCLUSION

Diuretics monotherapy or in combination with angiotensin con-
vertase	enzyme	 inhibitors	and	diuretics	combination	therapy	were	
the frequently used drugs in cardiovascular patients. Combination 
therapy found to have an implication for the good cardiovascular 
outcome	on	long	term	follow-	up.	The	prescribing	practices	to	cardi-
ovascular	patients	were	only	limited	to	specific	drugs	from	Diuretics,	
ACEIs,	 and	 Calcium	 channel	 blockers	 and	 rarely	 to	 B-	blockers.	
It seems clinicians opt out to consider the diverse class of cardio-
vascular medications; the prescribing choice should not be limited 
to few pharmacological classes of cardiovascular drugs. Studying 
the	prospective	use	of	cardiovascular	drugs	with	each	CVD	entity	
along with treatment guideline adherence will have paramount 
importance in the better understanding of compliance to clinical 
recommendations.
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