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Abstract: Background: Hypertension is a major public heatthaern globally and is associated with high motigidind
mortality in sub-Saharan Africa. Although antihyieeisive therapy is effective in lowering blood pre®, a large proportion
of patients do not have optimal blood pressure robntAims: To describe the prescribing pattern amdization of
antihypertensive drugs and assess blood pressunteocan a rural reference tertiary hospital in Big.. Methods: We
conducted a cross-sectional study of 212 adulteptsi with hypertension attending the cardiologyicliof the Federal
Medical Centre, Ido-Ekiti, Nigeria, between Febgua012 and July 2012. Anthropometric, clinical ahdrapeutic data were
collected using a pre-tested pro forma. Data aislyas done using SPSS 16.0 software (IBM, ChiclgtlS). P value <
0.05 (two-sided test) was considered to be stedidyi significant. Results: We study 212 adultshwlitypertension, 48.1% of
whom were male and the male-to-female ratio wasTh® mean age (+ SD) of the patients was 61.5+}&ats. Thirty two
(15.1%), 95 (44.8%), 67 (31.6%) and 18 (8.5%) mésievere on mono-, dual-, triple- and quadrupleahg respectively.
Diuretics (84.9%) and calcium channel blockers§%&). were the most frequently used antihypertendiugs. Blood pressure
was controlled in only 45.3% of patients. Dual- angle-therapy produced more patients with comgablblood pressure
(dual-therapy, p=0.30; triple-therapy, p=0.11). €asions: Our study showed that diuretics were thest frequently
prescribed class of antihypertensive drugs in aalrtertiary hospital as in many studies from arlgentres in Nigeria and
sub-Saharan Africa. Consistent with the globaldrethe rate of controlled blood pressure among tigpsive patients was
low, with combination therapy achieving controlnmore patients.
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representing about 1.56 billion people (3). In Niggstudies
have reported prevalence from 12% to 36.6% (5i9habk
been well established that antihypertensive therapy
effective in lowering blood pressure (BP) and prewey HT-
related clinical events (10-12). However, majoritf

1. Introduction

Hypertension (HT) is a common disease globally el
number one risk factor for cardiovascular diseasestlib-
Saharan Africa (1). It is a major public health cem and is ! ) - ,
associated with high morbidity and mortality (2#j)e nypertensive patients will require at least two

prevalence of HT has been increasing worldwide iamds ~ antihypertensive —drugs  for optimal control  (13-14).
been estimated that it will increase to 29.2% b0 Unfortunately, a large proportion of patients wiii do not
have optimal blood pressure control (15-18). Thisoften
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due to a complex interplay of a number of factarshsas
inadequate adherence to drugs and instructionsfestyle
modifications, poor compliance with treatment gliitgs on
the part of prescribing doctors and lack of appedpr
antihypertensive drugs (15-20). There have beererakv
studies in Nigeria on antihypertensive pharmacefmgr
compliance with guidelines and blood pressure cbntf -
“However, most of these studies were done in urbtings
where there is better health infrastructure, mokélfid
manpower and improved literacy and higher sociocegoa
condition of patients. The objective of the studpswto
describe the prescribing pattern of antihypertendiugs and
assess blood pressure control in a rural refer¢adery
hospital in Nigeria so as to better understandpdieern of
antihypertensive care and potential opportunitiesr f
improvement in hypertension management.

2. Materials and M ethods

We conducted a cross-sectional study of 212 adcxtiepts
with HT attending the cardiology clinic of the Feale
Medical Centre (FMC), Ido-Ekiti, Nigeria betweenbifgary
2012 and July 2012. FMC is a reference tertiaryphak
situated in rural Ido-Ekiti, south-west Nigeria. €lhesearch
protocol was approved by the Research Ethics Coteendf
the hospital and both oral and written consent wfsined
from all the patients who participated
Consecutive patients attending the cardiology climho met
the study criteria were enrolled. The inclusiorteria were:
age 18 years and above;

patients who have used
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DBP were < 140mmHg and <90mmHg respectively (26, 27
World Health Organization (WHO) definition of adbeace is
“the extent to which a person’s behavior in takingdication,
following a diet, and/or executing lifestyle chasge
corresponds with agreed recommendations from dtheate
provider”. In the study, adherence was categoriistd“‘good
adherence” or “poor adherence”. Poor adherence angs
situation that fell short of the total use antihgtpasive drugs
as prescribed by the physicians.

2.2. DataAnalysis

The data collected was doubly entry into SPSS 20.0
software (IBM, Chicago, Il, US) and analysed. Dgsore
statistics were described using means and stamgaidtions,
frequencies and percentages. Bivariate analysis deaee
using Student test, Fischer’s exact test and chi square as
appropriate. P value < 0.05 (two-sided test) wassickered to
be statistically significant.

3. Resaults

The characteristics of the patients are displayetable 1.
There were 102 (48.1%) and 110 (51.9%) male andiliem
respectively with male to female ration of 0.9. IHig six
(40.6%) of the patients had postsecondary educatioite
57(26.9%) had no formal education. Majority (82.58bthe

in the studypatients had monthly income lower than Nigerian rilai

(NGN) 50, 000 (300 United States Dollars (USD)).

Table 1. Socio-demographic characteristics of the patients.

antihypertensive drug(s) for not less than 6 mordhs
consent from patient to participate in the studitidhts with

Characteristics n %

heart failure (HF) were excluded from the study.
2.1. Data Collection

Pre-tested pro forma was used for collection oé dettich
included bio-demographical data such as age, seo®| lof
formal education, occupation, anthropometric messents,
clinical and therapeutic data. Some clinical angrapeutic
data such as initial systolic blood pressure (SBIjstolic
blood pressure (DBP) and antihypertensive drugsewe
extracted from the case file of the patients. Adhee to
antihypertensive drugs was determined using patieport
and pill counting.

Measurements and Definitions

Blood pressures (BP) were measured using a mercl
column sphygmomanometer and a cuff of approprige s
for each participant. A standardized protocol wakeived, in
which SBP and DBP were measured on the left arer af
participants had been seated for at least five rmmuThe
cuff was positioned at the heart level and deflated mm/s
and the blood pressure was measured to the n€anesHg
using phase | and V (disappearance) Korotkoff seutw
identify SBP and DBP, respectively. Three measurgme
were done after five minutes of rest and at onetwo
minutes intervals (26).

Age

Mean 61.5

Standard Deviation 151

Range 24-92

Gender

Male 102 48.1
Female 110 51.9
Education

No 57 26.9
Primary 42 19.8
Secondary 27 12.7
Post-secondary 86 40.6
Occupation

Artisans 24 11.3
Civil servants 49 23.1
Farmers 28 13.2
Traders/self employed 38 17.9
Unemployed/dependants 73 34.4
Income (monthly)

<NGNO9, 999 67 31.6
NGN10, 000-NGN49, 999 108 50.9
NGN50, 000-NGN99, 999 24 11.3
>NGN100, 000 13 6.1

BP in HT was defined as controlled when both SB& an
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Table 2. Patients with controlled blood pressure and pattern of
antihypertensive drug utilization.

Table 4. Frequency of classes of antihypertensive drugs.

Classes of antihypertensive drugs n %
Pattern of antihypertensive drug D 180 36.6
Ef:)l;ag::g;’l?téegt;wgh controlled (n) n % CCB 120 244
valu
Mono therapy (32) 1 344 ACEI 127 25.8
Dual therapy (95) 44 46.3 0.30 ARB 13 2.6
Triple therapy (67) 35 52.2 0.02 BB 24 49
Quadruple therapy (18) 6 33.3 0.80 aMD 27 5.5
Total (212) 96 45.3 0B 1 0.2

Of the 212 patients, 32 (15.1%), 95 (44.8%), 67.6%)
and 18 (8.5%) were on mono-, dual-, triple- anddguple
therapy respectively. Diuretics (D) (84.9%) were timost
frequently used antihypertensive drug followed l@cimm
channel blockers (CCB) (56.6%), either as a sidglgy or in
combinations with others. Angiotensin receptor hkéos
(ARB) ando adrenergic blockersuB) were rarely used. BP
was controlled in 96 (45.3%) of the patients. Thepprtion
of patients with controlled BP in different patterrof
antihypertensive drug utilization is shown in TaBleTriple
therapy produced the highest proportion of patiemith
controlled BP (Table 2). Also, when all the pattenf drug
utilization were compared, there were more patiemith
controlled BP in dual- and triple-therapy groupsrthin
mono-therapy (dual-therapy, p=0.30; triple-therapy0.02,
quadruple-therapy, p=0.80).

Table 3. Pattern of antihypertensive drug utilization.

Pattern of antihypertensive drugs n %

Mono-therapy

D 17 8.0
CCB 9 4.2
ACEI 1.4
ARB 1.4
Dual-therapy

D+CCB 40 18.9
D+ACEI 39 18.4
D+aMD 3 1.4
CCB+ACEI 13 6.1
Triple-therapy

D+CCB+ACEI 36 17.0
D+BB+ACEI 12 5.7
D+BB+ARB 3.8
D+ACEl+aMD 33
CCB+ACEl+oMD 4 1.9
Quadruple-therapy

D+CCB+ACEl+oMD 8 3.8
D+CCB+ARB+uMD 5 24
D+CCB+ACEI+BB 4 1.9
D+CCB+ACEl+uB 1 0.5
D=Diuretics; CCB=Calcium channel blockers; ACEI|=Aotgnsin

converting enzyme inhibitors; ARB=Angiotensin retwp blockers;
BB=Beta blockersyB=Alpha blockerspMD=Alpha methyldopa

D=Diuretics; CCB=Calcium channel blockers; ACE|=Astgnsin
converting enzyme inhibitors; ARB=Angiotensin retep blockers;
BB=Beta blockersqB=Alpha blockerspMD=Alpha methyldopa

4. Discussion

The mean age of the patients in this study was#35.3
years. This is consistent with other reports thatisimostly
a disease of the middle age and the elderly pdagle?21, 22,
28, 29).There were more females than males in tudys
with a male to female ratio of 0.9, less than ohkhough
this finding agrees with the reports of some stadist, 22,
23, 29-31), however, it is in contrast with thediimg of a
prevalence study of HT in the general populatioiNigeria
(32). This may be due to poor attitude of malesawaessing
health care early and not keeping clinic follow-up
appointments (33). In the study, majority of thdigras did
not have more than secondary education and hadhiyont
income lower than NGN50, 000 (300USD). This shohat t
they are socioeconomically disadvantaged, a camdithat
may be a critical factor in the management and aute of
their HT. Busariet al (15) reported that patients’ level of
education and economic status affect prescribirtteira of
antihypertensive drugs by doctors and adherencthdee
drugs.

Diuretics either singly or in combination with ottdasses
of antihypertensive drugs were the most used is shidy.
This finding corroborates reports from other stadim
Nigeria (14, 21-23, 29). However, there are othediss who
reported low use of diuretics in contrast to theliing of our
study (11, 25, 30). The high use of diuretics im study
agrees with the recommendations of the JNC 7 (34),
WHO/ISH 2003 (35) and ESH/ESC Guidelines (27, 3§, 3

The general recommendation established by JNC 7 and
2010 Institute for Clinical Systems Improvement SIT is
the preference for thiazide diuretics as the ihdiag in the
absence of compelling indications (34, 38). In unpbcated
HT, diuretics either alone or combined with othdasses,
should be used for the pharmacologic treatmentastroases.
Thiazides are inexpensive and randomized clinit@kthave
documented that they are effective at lowering BP &
improving cardiovascular outcomes. They may be
particularly beneficial for patients aged 55 yearsolder
with HT or CVD risk factors and for patients aged years
or older with isolated systolic HT (39). For exampthe
SHEP trial found that chlorthalidone stepped-chesdapy for
4.5 years was associated with a longer life expegtat 22-
year follow-up in patients with isolated systolid@ kvhich is
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typically common among black elderly hypertensiagignts
(40). In the Antihypertensive and Lipid-loweringetitment
to Prevent Heart Attack Trial (ALLHAT), thiazide wetics
were more effective than ACE inhibitors in blacktipats
(41). Thus, the high use of diuretics, particulaHiazides, in
our study setting where the mean age was 61.5Eads, is
very appropriate (42). ARB arneB were rarely used in this
study either as a single agent or in combinati@napy. For
ARB, this may be due to relative high cost of thags in
this class when compared with other classes
antihypertensive drugs and when viewed on the keting
of this study where majority of the patients ardeely and
socioeconomically disadvantaged. As reg#Bd this class of
antihypertensive drugs enjoys little visibility amibes not
have much relevance in JNC 7 (34). It is genenadligher an
initial drug nor one of the drug class recommermtetifor
compelling indications based on various clinicatadda heir
long-term effects on morbidity and mortality do rsgem
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two or more antihypertensive drugs. Although, mamerapy
would be desirable because of increased complidooer
cost and fewer adverse effects or drug
combination therapy for HT is more effective andllwe
tolerated as proven by several studies (47-50).

Our study also showed that only 44.7% of the pttibad
good adherence to antihypertensive drugs. Thiggiseh than
32.1% reported by Busae al in the same facility about 5
years before. The improvement might be a reflectibithe
gfrogressive upgrading of the service delivery ia fhcility
with increasing human capacity building and reoneitt, and
enhanced health system infrastructure. However, gibed
adherence to antihypertensive drugs of 48.5% isinvd wide
range of reported rates of 35-97% (51, 52). Thidewange of
adherence rates might be due to differences iny stiegdign,
patient selection, definition of adherence outcanednd
statistical modeling. In our study, significantlyora patients
with good adherence to antihypertensive drugs wetie

superior to placebo. They should not be used asomoncontrolled BP than patients with poor adherences@9versus

therapy for treating HT due to an increased riskH&f and
contraindicated in patients with autonomic dysfiorct(34,
35).

In our study, only one patient useB while Olarewajuet
al (14) also
antihypertensive drugs.

40.1%, p = 0.01). Poor adherence with antihypeiterdrugs

is a major factor for low rate of blood pressuratoal among

patients with HT, and this may lead to target ordamage and
increased cardiovascular risk (53-55).

reported no patient on this class of

5. Conclusions

In our study, 84.9% of patients were on two or more

antihypertensive drugs. This finding is similar ttee one
reported by Olarewajet al (88.7%) and Tamunet al (84%)
(14,29).More than 50% of patients with HT will régumore
than one drug, either as two separate prescriptonss a
fixed dose combination, for blood pressure conit®4).
Several conditions, including the stage of HT, pre of co-
morbidities and end organ damage, demand the use
multidrug antihypertensive therapy, which advantacpty,
may be used at lower doses to avoid the adversetgfthat

The study showed that diuretics were the most #atiy
prescribed class of antihypertensive drugs in otaltertiary
hospital as in many studies from urban centresigeiia and
sub-Saharan Africa. As expected in a resource-@@nst
setting and near absence of effective health imegraystem,
more costly classes of drugs such as ARB wereyrarsid.
©bnsistent with the global trend, the rate of colféd BP
among hypertensive patients was low, with combamati
therapy achieving control in more patients. Gootblesence

may occur with higher doses of a single drug. Thes® antihypertensive drugs was a significant facfor

conditions are common among hypertensive patientsub
Saharan Africa (29, 33). BP was controlled in ofy3% of
patients. Although this proportion is arithmetigallow,
however, when compared with findings from studiethtin
Nigeria and outside, it is higher than 29%, 30.534,5%,
and 36% reported by Etukt al (22), Odili,et al (33)Tamuno,
et al (29) and Salakogt al(31) respectively. The difference
may be due to the setting of the study. While dudy was
done in a rural tertiary facility, other studiesntiened above
were carried out in facilities located in urban coomities.
Several studies have attested to rural versus iff@nences
in BP levels throughout sub Saharan Africa (43-#&)wever,
the major features of rural communities in sub- &ah
Africa which are socio-economical disadvantagesyelo
literacy, and dilapidated health infrastructure atgo found
in the so-called urban areas.

The proportion of patients with controlled BP wagher
in those on dual- and triple-therapy groups thamiono-
therapy, although the difference was not statiiyica
significant (dual-therapy, p=0.30; triple-therapy0.11). As
aforementioned, most patients with HT require thgraith

achieving BP control. There is need for effectiveasures to
improve adherence to antihypertensive drugs amaitigrs
with HT.
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