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Abstract

Hypertension has today assumed a public health status, causing extensive mortality and morbidity with cost of
treatment worldwide, running into billions of dollars annually as direct and indirect costs. In Africa and particularly Jos,
Nigeria, the resources of government (especially the health sector) and individuals are very limited in meeting health
care needs. New drugs are daily being introduced to the pharmaceutical market for the management of hypertension in
particular and other diseases in general. Therefore, any drug eventually chosen for pharmacotherapy of any disease
should be cost effective. The objective of this study was to investigate patterns of drug treatment and costs of anti-
hypertensive drugs in the four secondary and tertiary hospitals in Jos city. The study was a qualitative retrospective
survey, employing structured questionnaires based on W.H.O methods of drug utilization studies to collect data from
patients' case folders. Results of this study revealed several rational and non-rational prescription practices in the
hospitals investigated. The use of brand names and injections were high based on WHO-ISH standards but the use of
diuretics and calcium channel blockers were seen to be in line with recommendations and similar to patterns observed
in other studies within and outside Nigeria. Cost effectiveness in the hospitals studied was averaged at fifteen naira
(15.00) per 1 mmHg" reduction in diastolic blood pressure. Educational interventions to improve prescription habits
will lead to better drug utilization and further enhance cost effectiveness of drug treatment . © 2006: NAPA. All rights reserved.
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INTRODUCTION of heart failure and ischemic heart disease

Hypertension represents a major public (Ajayi and Balogun, 2002). High blood
health issue affecting over one billion people pressure per-se does not constitute a disease
worldwide (Stephanie, 2004) and it is the most condition, but it is an important risk factor in
common treatable risk factor for cardiovascular other cardiovascular complications of varying
diseases in patients over the age of 50 years. morbidity and mortality. The risk of target
Prevalence of hypertension in Nigeria is organ damage and premature death is directly
estimated to be 10.3% of the adult population related to the degree of blood pressure
(Olatunbosun et al., 2000). In sub Saharan elevation, thus, a positive correlation occurs
Africa, prevalence ranges from 14-33% (Cooper  within a diastolic blood pressure range of 70 to
etal., 1997) where, it is the most common cause 110 mm/Hg. In fact, a persistent difference in
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diastolic blood pressure of 10 mm/Hg was
associated with a 56 and 37 percent reduction in
the risks of stroke and coronary heart disease
respectively, (McMahon et al., 1990). Hence, a
reduction of the elevated blood pressure
amounts to significant clinical benefits and
offers a good measure of treatment outcome for
hypertension.

Hypertension presents a global problem
of epidemic proportion with treatment costs
running in to billions of dollars annually.
Worldwide, hypertension is estimated to
account for 6% of deaths (Youfa, 2003).
Despite the public health significance of
hypertension, control depends primarily on the
successful treatment of individual patients. For
this reason, the selection of antihypertensive
agents is based on their comparative ability to
prevent complications and reduce morbidity.
Randomised clinical trials have proven the
efficacy of beta blockers and diuretics in
reducing cardiovascular adverse events (Dahlof
et al, 1991). The rapid turn over of new
chemical entities for the management of
hypertension coupled with aggressive
marketing drive by pharmaceutical companies
have resulted in new and more expensive drugs
in clinical practice resulting in an apparent
disparity between evidence based rational use
of antihypertensive drugs and what is actually
prescribed.

The aim of this study was to determine
the pattern of antihypertensive drug use and the
cost effectiveness of therapy in urban hospitals
in Jos, Plateau State, Nigeria.

MATERIALSAND METHODS

The basic tool of this study was a
structured questionnaire designed to extract
information from patient case folders. Ethical
clearance was sought from the relevant
authorities in each hospital prior to data
collection.

The study population was drawn from
those admitted in the in-patient wards. Patients'
records from the hospitals Internal Medicine

Department were randomly selected for data
extraction. Only adult patient records that had
hypertension as principal diagnosis or those
who were being managed for hypertension as a
co morbid condition were included in the study
population. Pregnant women and patients from
surgical wards were included in the study
sample only when they were referred to the
medicine department for expert management in
which case duration of hospitalization and
prescription records were only recorded for the
period in which the patient was in the medical
ward.

These hospitals include : Jos University
Teaching Hospital, Evangel Hospital, Plateau
State Specialist Hospital, and Our Lady of
Apostles' Hospital all in Jos Plateau state,
Nigeria. These hospitals represent the major
referral centres in Plateau State and
surrounding states of Bauchi, Nasarawa,
Benue, Taraba, Adamawa as well as the
southern parts of Kaduna state (all in central
Nigeria).

The sample size for hospitals in this
study was limited to the four tertiary
institutions in Jos as such all of them were
included. However, for confidentiality, the
names of the hospitals were blinded in the
results. Minimum Sample size of specific cases
surveyed was 200 in each facility (WHO 2003).
Treatment outcome (benefit) was measured by
the level of Diastolic blood pressure reduction
(MacMahonet al., 1990)

Direct costs of drugs were calculated
from standard price lists in the various
hospitals, a combined total cost of the three
most commonly prescribed drugs, multiplied
by the number of tablets required daily for the
duration of hospitalisation was divided by the
unit of benefit in each hospital to give an
indication of the Cost effectiveness of
treatment, (Rational Pharmaceutical
Management Plus Programme 2003).

© The Official Publication of Nigerian Association of Pharmacists in Academia 63



Nigerian Journal of Pharmaceutical Research

Vol. 5 No. 1 pp 62-70 (September, 2006)

L.P. M. Dapar et al., :Prescription patterns and treatment outcomes of hypertension

RESULTS

The total number of patients surveyed
was 829, made up of 348 (42%) females and 481
(58%) males across the four hospitals (table 1).
Mean age of patients were between the brackets
45 and 53 years with no significant difference
among male and female patients and also groups
of patients in all hospitals (P = 0.05). Mean
duration of hospitalisation was 7-8 days.
Incidence of monotherapy in hypertension was
low in all hospitals ranging from 0 to11.5%.

The result of this study showed that the
hypertensive patient population was made up
predominantly of moderate and severe
hypertension (mean systolic BP ranged from
177 to 208 mmHg" while diastolic averaged 115
to 130 mmHg"). The most prevalent co-morbid
conditions were diabetes mellitus, chronic renal

left ventricular hypertrophy and
cerebrovascular accidents (stroke).

Tables 2 to 5 present the prescription
patterns in each of the four hospitals A to D.
Diuretics were the most frequently prescribed
class of drugs (36%) followed by calcium
channel blockers (35%) and angiotensin
converting enzyme inhibitors (19%). Beta-
blockers were the least commonly prescribed
(5%). Prescription by brand names was quite
high ranging from 33% to 57%, so was the use
of injections, which, was up to 19% in one
hospital (Table 6).

Cost effectiveness ranged from twelve
to twenty five naira (12.00- 25.00) for every one
millimetre mercury (I mmHg") reduction in
diastolic blood pressure figure 1.

Table 1: Summary Of Patient Demographic Information.

HOSPITAL Mean Age IBP FBP Duration of Number of
(Years) (mm/Hg) (mm/Hg) }-]I)o;}l);;ahzanon g:gsgcsribcd
Female 188.9/115+43 .4/21.2 126.0/78.0+49.7/29/7 7.8+4.1 3.4+1.5
A 53.5+10.22 72434
n=209 Male 192.5/116+34 .6/19 137.5/86.7+32.7/19.5
54.0+10.1
B Female 192.0/126+35.6/8.9 112.0/76.0+68. 3/43.9 8.2+4.4 31414
n=208 50.4+25.3 8.5+7.8
Male 208.2/130+41.6/26.9 102.4/63.5+70. 8/43.1
45.0+12.4
Female 189.8/123.8+ 38.9/20.3 130.5/92.1+27. 0/16.3 54+42.8 3.1+41.2
C 48.1+13.0 8.1+1.2
n=209 Male 186.7/120.0+ 12.1/8.9 131.7/93.3+13. 3/5.1
50.5+10.6
Female 185.8/119+23.9/20. 1 142.1/91.3+21.2/11.3 8.5+4.4 2.8+1.2
D 47.1+15.5 7.143.7
=204 Male 176.8/117.1+ 24.3/20.2 141.6/91.7+19.2/13.6
49.3+12.8
IBP = Initial Blood Pressure; FBP = Final Blood Pressure
Table 2: Prescription Pattern in Hospital A
DRUG NUMBER GENERIC BRANDED INJECTABLES PERCENTAGE
Diuretics
Hydrochlorthiazide 290 290 -
Frusemide 100 100 40
Hc + amiloride 10 - 10 -
TOTAL 400 32.8%
Calcium channel blockers
Nifedipine 340 340 -
TOTAL 340 27.9%
Angiotensin converting enzyme inhibitors
Captopril 160 160 -
Lisinopril 40 40 -
TOTAL 200 16.4%
Beta blockers
Propranolol 50 50 -
TOTAL 50 4.1%
Others
Alpha methyl dopa 10 - 10 -
Hydralazine 220 220 - 190
TOTAL 230 1.9%
Total 1220 810 410 230 100%

Hc = Hydrochlorthiazide
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Table 3: Prescription Pattern in Hospital B

Drug Number Prescribed Generic  Branded Injectables Percentage
Diuretics
Hydrochlorothiazide 10 10 - -
Frusemide 160 50 110 90
Amiloride + He 110 - 110 -
TOTAL 280 35.4%
Calcium channel blockers
Nifedipine 140 140 - -
Amlodipine 40 10 30 -
TOTAL 180 22.8%
Angiotensin converting enzyme inhibitors
Captopril 20 20 - -
Lisinopril 130 70 60 -
TOTAL 150 19.0%
Beta blockers
Propranolol 10 - 10 -
Atenolol 40 40 - -
TOTAL 50 6.3%
Others
Alpha methyl dopa 80 20 60 -
Hydralazine 5 30 20 40
TOTAL 130
16.5%
TOTAL 790 390 400 130 100.0%
Hc = Hydrochlorthiazide
Table 4: Prescription Pattern in Hospital C
Drug Number Generic Branded Injectables Percentage
Diuretics 60 10 50 20
Frusemide
Hcl + amiloride 190 . 190 B
TOTAL 250 31.3%
Calcium channel blockers
Nifedipine 240 240 N B
Amlodipine 40 10 30 -
p TOTAL 280 35.0%
ézgit(:)te:islin converting enzyme inhibitors 30 30 ) B
L 120 20 100 -
P TOTAL 150 18.7%
Beta blockers
20 20 - -
Atenolol TOTAL 20 2.5%
Others
Alpha methyl dopa 70 y 70 y
Hydralazine 30 30 B 30
4 TOTAL 100 12.5%
TOTAL 800 360 440 50 100.0%

Hc = Hydrochlorthiazide
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Table 5: Prescription Pattern in Hospital D

Drug Number Generic  Branded Injectables Percentage
Diuretics
Frusemide 40 10 30 40
Hc + amiloride 230 - 230 -

TOTAL 270 31.4%
Calcium channel blockers
Nifedipine 270 270 - -
Amlodipine 30 - 30 -

TOTAL 300 34.9%
Angiotensin converting enzyme inhibitors
Captopril 30 30 - -
Lisinopril 60 10 50 -

TOTAL 90 10.5%
Beta blockers
Propranolol 10 - 10 -
Atenolol 10 10 - -

TOTAL 20 2.3%
Others
Alpha methyl dopa 130 - 130 -
Hydralazine 40 40 - 30
Minpress 10 - 10 -

TOTAL 180 20.9%
Total 860 370 490 70 100%

Hc = Hydrochlorthiazide

Table 6: Summary of prescription patterns for all hospitals

Drug class frequency of prescription (percentage)

A B C D
Diuretics 32.8 35.9 31.5 31.4
CCB 27.9 23.0 35.0 34.9
ACE-1 16.4 19.2 18.7 10.5
Beta Blockers 4.1 5.1 2.5 2.3
Monotherapy 0.0 4.8 11.5 33
Brands 33.6 50.6 55.0 57.0
Generics 66.4 49.4 45.0 43.0
Injections 18.9 16.5 6.3 8.1

CCB = Calcium Channel Blockers; ACE-I= Angiotensin Converting Enzyme Inhibitors
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Figure 1: Cost Effectiveness of Drug Treatment of Hypertension Showing Cost in
Naira per mm Reduction in Diastolic Blood Pressure.

DISCUSSION

A prescription-based survey is
considered one of the most effective methods of
assessment and evaluation of the prescribing
attitudes of physicians, (Yuen et al., 1998).
Several national and international bodies have
drawn up recommendations and standard
treatment guidelines for the management of
hypertension. Unfortunately, attempts by the
Nigerian hypertension society in 1996 to produce
such a guideline were not successful (Mabadeje,
1999; Soyanwo, 2002).

Our findings in regard to the pattern of
anti-hypertensive use revealed both rational and
some non-rational behaviours of physicians. The
low incidence of mono-therapy among the
prescribers in all hospitals under study is in line
with standard treatment guidelines for
hypertension, which, encourage the use of
combination therapy. Furthermore, studies have
documented the benefit of combination therapy
in achieving target blood pressure levels and
reducing overall cardiovascular risks, (Hanson et
al., 1988; Mancia et al., 1998). The rational
combination of drugs seemed to have resulted in
adequate blood pressure control in the cases
studied as mean blood pressure dropped to values
aslowas 102 to 142 mmHg"' systolic and 64 to 92

mmHg" diastolic. The cost effectiveness of the
respective treatment regiments in each hospital
was fair requiring between twelve to twenty
five naira (N12.00 - N 25.00) to achieve a one
mmHg drop in diastolic blood pressure.
Prescriptions by brand names across all
hospitals was (33 - 57%) this was mainly due to
the high usage of the fix combination of
amiloride and hydrochlorthiazide, where
almost 100 % of its prescription was under the
name moduretic' even when the brand
available in the pharmacy store was not
moduretic®. The influence of pharmaceutical
company representatives also partly explain the
widespread use of brand names as we observed
that the same generic drug was frequently being
prescribed to the same patients under different
brand names; especially within the angiotensin
converting enzyme inhibitors. We also
observed a high proportion of injection use
particularly in two hospitals; this could be
understood in the light of emergency cases
coming to the teaching hospital. However, it is
important to remember that sudden drastic
reduction in blood pressure is detrimental to the
patients as such other means of gradually
reducing blood pressure should be adapted as
much as possible.
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This study revealed on the whole, that
diuretics were the most commonly prescribed
class of antihypertensive drugs, averaging
(33%) followed by calcium channel blockers
(30%). This pattern is in line with
recommendations of international bodies like
the World Health Organization/International
Society for Hypertension (WHO/ISH). This
pattern is also consistent with the findings of
Adigun et al., (2003) and Kazeem et al., (2005)
where diuretics were the most commonly
prescribed class of drugs in South-western
Nigeria. This pattern represents rational choices
with well-documented efficacy especially in
black hypertensives and those with higher risks
of renal complications as reported by Douglas et
al., (2003) and Chobanian et al., (2003).
However, the negative effect of diuretics on
glucose homeostasis and lipid profile should
raise some concern especially that diabetes was
most prevalent as a co-morbid disease in the
patients studied ( Prisant et al., 1990).

The low wusage of beta-blockers is
however, inconsistent with recommendations.
Even though this class of drugs has been tested in
randomized clinical trials with good efficacy and
safety profile as well as affordability, the
underutilization in these studies cannot be
explained especially since the patient records
did not have any documented evidence of
adverse effects. The effect of beta-blockers on
sexual activity of men cannot account for the low
usage seeing that males were more frequently
given beta-blockers than females. Moreover,
alpha methyldopa that has both the side effect of
disturbed sexual function and a positive combs
test was used even more frequently. The use of
angiotensin converting enzyme inhibitors is
consistent with the trend in diabetic
hypertensives and those with renal
involvements, (Saunders et al., 1990; Lopes et
al.,2002).

The low utilization of beta-blockers and
the high proportion of prescriptions in brand
names portend some negative economic
implications for the patients and in resource

limited settings like ours. The consequences
Can not be overemphasized especially with
respect to adherence to treatment regimens and
the effect of this on outcome (Eraker et al.,
1984). There is therefore, the need to introduce
interventions that would improve use of
generics in order to enhance treatment of
hypertension and overall clinical practice.

Notwithstanding that combination
therapies are preferred in the management of
hypertension, using more than three drugs may
be inimical as this would increase the
likelihood of side effects, drug-drug and drug-
food interactions as well as reduce compliance.
Kazeem et al., (2005) had found the prevalence
of potentially harmful drug interactions to be in
the region of 17.5%. We did not find any
recorded evidence of adverse drug effects in
patient files; this is quite worrisome especially
since there is no institutionalised and well-
coordinated adverse drug reaction monitoring,
detection and documentation system within
Nigeria's health care system leaving such vital
documentation at the discretion of the clinician.
Studies by Adigun et al., (2003) had similarly
recorded a low incidence of documented
adverse drug reactions. This points out the clear
need for the formulation and implementation of
a system of documentation of adverse drug
reactions. The current move by the National
Agency for Foods and Drugs Administration
and Control (NAFDAC) to strengthen
pharmacovigillance should be incorporated as
part of institutional treatment guidelines for
hypertension and other diseases as well.

Conclusion

The prescription patterns of physicians
studied in many ways tallied with
recommendations of the World Health
Organization/International Society of
Hypertension, meeting rational
pharmacotherapeutic choices of first line
regimens for hypertension. Non-rational
practices were encountered especially in the
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use of injections and brand names. There were
no documentations of adverse drug reactions as
basis for medication preferences. Overall cost
effectiveness was achieved by all hospitals in the
therapy of hypertension.
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