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ORIGINAL ARTICLE

PATTERN OF ANTIHYPERTENSIVE THERAPY AMONG DIABETIC HYPERTEN-
SIVE PATIENTS IN ZEWDITU MEMORIAL HOSPITAL, ADDIS ABABA

Hailu Abera, MD"*, Mihret Woldemichael, BSc?

ABSTRACT

Introduction: Diabetes mellitus is becoming a common chronic disease in both developed and developing nations and
is associated with significant cardiovascular disease morbidity and mortality. The presence of hypertension in patients
with diabetes mellitus doubles the risk of cardiovascular disease including coronary heart disease, congestive heart
failure, ischemic and hemorrhagic stroke, renal failure and peripheral arterial disease.

Objective: The aim of this study was to assess the pattern of antihypertensive drug therapy among diabetic-
hypertensive patients in Zewditu Memorial Hospital Diabetic Clinic in Addis Ababa.

Methods: This is a hospital based retrospective review of medical records of 382 diabetic-hypertensive patients who
visited the Zewditu Memorial Hospital Diabetic Clinic in the period between August 2014 and January 2015.

Results: The most frequently prescribed antihypertensive drug classes were angiotensin converting enzyme inhibitor
in 321 (84%) followed by calcium channel blocker in 229 (60%) and beta blocker in 145 (38%) patients. Enalapril,
nifedipine, atenolol, losartan and hydrochlorthiazide were the only angiotensin converting enzyme inhibitor, calcium
channel blocker, beta blocker, angiotensin receptor blocker and diuretic prescribed, respectively. Enalapril was used
as a monotherapy in 73 (19%) and nifedipine in 26 (7%) patients. The recommended target systolic blood pressure
<140 mmHg and diastolic blood pressure <90mmHg was achieved in only 57 (15%) patients while the remaining 325
(85%) did not attain the target blood pressure. Renal function was assessed in 351 (92%) patients, of whom 23 (6%)
had renal impairment with an estimated glomerular filtrate rate < 60 ml/min.

Conclusion: The pattern of antihypertensive drug therapy in our patients was consistent with the current treatment
guidelines. However, the majority of diabetic-hypertensive patients did not reach target blood pressure.
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Blood pressure control is found to be more effective
than glycemic control in reducing risk for cardiovascu-
lar and microvascular events and for this reason man-
agement of hypertension among patients with diabetes

INTRODUCTION

Diabetes mellitus (DM) is a non-communicable dis-

ease affecting some 382 million people worldwide (1).
Currently, an estimated 19.8 million adults in Africa
have DM with a regional prevalence of 4.9 %. Based
on the International Diabetes Federation (IDF) report,
the current estimate of people living with diabetes in
Ethiopia is 1.9 million (2).

DM is characterized by hyperglycemia with a fasting
blood glucose of 126 mg/dl or more. It can lead to a
serious disabling and life threatening metabolic, car-
diovascular and renal complications (2). On the other
hand, hypertension (HTN) is defined as a systolic
blood pressure (SBP) of at least 140 mmHg or dia-
stolic blood pressure (DBP) of at least 90 mmHg. It
has been identified as a major risk factor not only for
the development of diabetes but also for the develop-
ment of microvascular and macrovascular complica-
tions such as peripheral neuropathy, nephropathy,
coronary artery disease and stroke in patients with
diabetes (1, 2).

mellitus should be prioritized and is cost effective (3).

In Ethiopia, the pattern of antihypertensive drug therapy
among diabetic hypertensive patients and whether it is
consistent with the current evidence-based guidelines is
not so far studied. Since the inappropriate use of anti-
hypertensive drugs has serious health and economic
consequences for individuals, the community and for
the success of the national health care system, it was
reasonable to evaluate the antihypertensive drug pre-
scription pattern in our setting.

MATERIALS AND METHODS

We used a retrospective cross-sectional study design to
review the medical records of all diabetic hypertensive
patients who were seen at the Zewditu Memorial Hospi-
tal Diabetic Clinic from August 2014 to January 2015.
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A total of 397 diabetic hypertensive patients visited the
follow-up clinic during the study period. The medical
records of 382 of these patients could be retrieved from
the records office and all of them were reviewed using a
structured questionnaire. An average of two recent
blood pressure measurements and the most recent fast-
ing blood glucose was used for analysis. Glomerular
filtration rate (GFR) was calculated based on the Modi-
fication of Diet in Renal Disease (MDRD) equation
using a software application. The medical records of
patients were used to obtain demographic information,
diagnostic information, vital signs, laboratory test re-
sults and prescribed drugs.

All data from the questionnaires were then exported and
analyzed using Statistical Software for Social Sciences
(SPSS) version 20.0. Errors related to inconsistency of
data were corrected during data clearing. Univariate
analysis employing frequency distributions in percent-
ages, measures of central tendency and dispersion of
the distributions of variables, and appropriate graphic
presentations were used to describe the data. The chi-
square statistic was used to test for significance where
appropriate and a p-value of <0.05 was considered sta-
tistically significant. Ethical clearance was obtained
from the Addis Ababa Health Bureau Ethical Clearance
Committee and subsequently the Health Bureau had
written an official letter to Zewditu Memorial Hospital.
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RESULTS

During the study period, medical registries of 720 dia-
betic patients were identified out of which 397 (55.1%)
were diabetic and hypertensive; however, medical re-
cords of only 382 (96.2%) patients were found and all
of these were included in the analysis.

Two hundred twenty nine (59.9%) patients were males
and the male to female ratio was 1.5:1. The mean age
(+/- SD) of the study patients was 56.3 (+/- 10) years.
The majority of patients (69%) lay in the age range of
46-65 years, followed by the 31-45 year old range
(Figure 1).

Three-hundred sixty seven patients (96%) had type 2
DM and the mean duration of DM and HTN were 6.2
and 6.4 years, respectively. The recommended target
SBP<140 mmHg and DBP<90 mmHg was achieved in
only 57 (15%) patients while in the remaining 325 pa-
tients (85%) the target was not attained. Out of 351 pa-
tients (92%) whose renal function was assessed, twenty
three (6%) had renal impairment with an estimated
glomerular filtration rate (GFR)<60ml/min (Table 1).
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Figure 1: Age distribution of patients with diabetes mellitus and hypertension, Zewditu Memorial Hospital,
Addis Ababa, 2014 (n = 382).
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Table 1: Characteristics of patients with diabetes mellitus and hypertension, Zewditu
Memorial Hospital Addis Ababa, 2014 (n = 382)

Parameter Value
Type of diabetes mellitus

Type 1 15 (4%)

Type 2 367 (96%)
Duration diabetes mellitus (mean in years) 6.2 (range 1.0-17.0)
Fasting blood glucose (mean+SD mg/dl ) 160.2+59.2
Type of anti-diabetic treatment

Oral hypoglycemic agent 206 (54%)

Insulin 157 (41%)

Both 19 (5%)

Duration of hypertension (mean in years)

Blood pressure goal for diabetes mellitus
<140 mmHg and < 90 mmHg
>140 mmHg or >90 mmHg
Globular filtration rate estimation (ml/min)
>60
<60
Renal function not determined

6.4 (range 1.0-20.0)

57 (15%)
325 (85%)

329 (86%)
23 (6%)
30 (8%)

The mean number (+/-SD) of antihypertensive medica-
tions prescribed per patient was 1.95 (+/- 0.9). Mono-
therapy was prescribed for 99 (26%) and combination
anti-hypertensive for 283 (74%) patients (Figure 2).
The most frequently prescribed antihypertensive mono-
therapy was the angiotensin converting enzyme inhibi-
tor (ACEI) class, used to treat 73 (19%) of the patients.

Among the combination of ten different antihyperten-
sive regimens used, the most frequently prescribed
combinations were ACEI plus calcium channel blocker
(CCB), and ACEI plus beta blocker (BB) in 122 (32%)

3 Drugs
80(21%)

and 50 (13%) patients, respectively. Enalapril, nifedip-
ine, atenolol, losartan and hydrochlorthiazide were the
only ACEI, CCB, BB, angiotensin receptor blocker
(ARB) and diuretic (DI) prescribed antihypertensive
drugs, respectively.

Patients on monotherapy tended to have better blood
pressure control than patients on combination therapy
(26.9 % versus 10.8%, respectively) although this dif-
ference was not statistically significant (p=0.6). Further-
more, there were no significant differences in the over-
all utilization of antihypertensive drug classes among
patients with controlled or uncontrolled blood pressure
(Table 2).

Figure 2: Number of antihypertensive medications used in patients with diabetes mellitus and hypertension, Zewditu
Memorial Hospital, Addis Ababa, 2014 (n = 382).
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Table 2: Prescription pattern of antihypertensive drugs in patients with controlled versus uncontrolled hypertension
Zewditu Memorial Hospital, Addis Ababa, 2014 (n = 382)

Overall Number Controlled BP Uncontrolled BP
Drug Class (%) (%) Number (%) Number (%)
Calcium Channel
I;/II)(;nother- Blocker 26 (7) 7(2) 19(5)
Angiotensin converting
enzyme inhibitor 73(19) 196) >4(14)
Subtotal 99 (26) 26 (7) 73 (19)
2 drugs 122 (32) 11 (3) 111 (29)
Angiotensin converting
enzyme inhibitor plus
Calcium Channel
Blocker
Angiotensin converting 4 (1) - 4 (1)
enzyme inhibitor plus
diuretic
Beta-blocker plus Cal- 19 (5) - 19 (5)
cium channel blocker
Beta-blocker plus diu- 4 (1) - 4 (1)
retic
Calcium channel 4 (1) - 4 (1)
blocker plus diuretic
Angiotensin converting 50 (13) 8(2) 42 (11)
enzyme inhibitor plus
beta-blocker
Subtotal 203 (53) 19 (5) 184 (48)
3 Drugs Angiotensin converting 43 (11) 7(2) 36 (9)
enzyme inhibitor plus
beta-blocker plus Cal-
cium channel blocker
Angiotensin converting 23 (6) 4 (1) 19 (5)
enzyme inhibitor plus
beta-blocker plus diu-
retic
Angiotensin converting 722) - 7(2)
enzyme inhibitor plus
Calcium channel
blocker plus diuretic
Angiotensin II recep- 72) - 7(2)
tor blocker plus beta-
blocker plus Calcium
channel blocker
Subtotal 80 (21) 11(3) 69 (18)
lar events compared to diuretics and CCB (4,5). In our
DISCUSSION study, an ACEI was the most commonly prescribed

The choice of antihypertensive drug should be deter-
mined by the drug’s capacity to lower blood pressure,
protect the diabetic patient’s kidneys from ongoing in-
jury and reduction of cardiovascular complications.
ACEI have shown a reduced incidence of cardiovascu

drug (84%), followed by a CCB (60%) and a BB (38%)
irrespective of mono or combination therapy. The ma-
jority of our patients (74%) were on combination ther-
apy and the most frequently prescribed therapy was an
ACEI plus a CCB (32%).



In a similar study conducted in India, the most fre-
quently prescribed monotherapy were ACEI (59%),
CCB (29%) and DI (27%) classes. But ARBs (97%)
were utilized more frequently than ACEIs (78%)
among patients on combination therapy (6). Our find-
ings indicate that medication use was mostly consis-
tent with evidence-based guidelines (7,8). However,
due to the unavailability of ARBs in the hospital, their
use was not widely seen in our study.

Several large clinical trials demonstrated that most
patients with hypertension could achieve adequate and
sustained blood pressure control only with the use of
multiple anti-hypertensive drugs (9). The majority of
our treated patients (74%) were on multi-drug regi-
mens. However, only one-sixth of patients (15%)
reached target blood pressure below 140/90 mmHg.
Although there were no similar studies done in Ethio-
pia, the results of this study were similar with the find-
ings of published studies in other countries (10,11).
These studies also found that only 12-35% of patients
had controlled blood pressure depending on various
data sources (9, 10,12).

Further studies are warranted to define the reasons
why, despite combination therapy, the majority of our
patients did not attain target blood pressure. This
might be due to a less optimized dosing titration, poor
compliance and/or lack of motivation. Moreover, phy-
sicians often fail to educate their patients about the
nature of the disease and the need for tight blood pres-
sure control (13,14).

Both ACEI and ARB classes have been confirmed to
confer additional vascular and reno-protective effects.
Therefore, either should be included in the regimen,
especially for those with diabetic kidney disease
(6,11,15,16).
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In our study, although kidney disease was confirmed in
23 (6%) patients, an ACEI was used in only 11 (3%)
patients. However in a similar study in India, 100% of
patients with renal disease were on either an ACEI or
an ARB (6). The reason why an ACEI or an ARB was
not used for patients who could have benefited was not
examined but needs further study.

Limitation of the study: Diabetes patients who visited
a public referral hospital were involved in our study.
These may differ in characteristics from patients seen
at primary clinics or private health facilities in our set-
ting. Therefore, the results are not necessarily gener-
alizable to all patients with diabetes and hypertension .

Conclusion and Recommendation: In this study the
prescription pattern of antihypertensive medications
was consistent with the current treatment guidelines.
However, the majority of patients with diabetes did not
reach target blood pressure control. Therefore, more
strict blood pressure control is needed to reduce severe
complications of diabetes and hypertension. Moreover,
in patients with renal impairment the use of ACEI or
ARB should be initiated more frequently.

ACKNOWLEDGMENT

We are very grateful for the support and motivation by
the medical director of Zewditu Memorial Hospital and
our friends.

REFERENCES

Powers AC. Diabetes. In: Longo D, Fauci A, Kasper D, Hauser S, Jameson J, Loscalzo J, editors. Harrison’s:
principles of internal medicine. New York: McGraw-Hill; 2012. p 2968-3009.

International Diabetes Federation Atlas, 6th ed, 2013. Available from http://www.idf.org/diabetesatlas.

Adler Al, Stratton IM, Neil HA, Yudkin JS, Matthews DR, Cull CA, et al. Association of systolic blood pressure
with macrovascular and microvascular complications of type 2 diabetes (UKPDS 36): Prospective Observational
Study. BMJ. 2000 Aug; 321(7258):412-9.

Black HR, Davis B, Barzilay J, Nwachuku C, Baimbridge C, Marginean H et al. Metabolic and clinical outcomes
in nondiabetic individuals with the metabolic syndrome assigned to chlorthalidone, amlodipine, or lisinopril as
initial treatment for hypertension: a report from the antihypertensive and lipid-lowering treatment to prevent heart
attack trial (ALLHAT). Diabetes Care. 2008; 31(2):353-60.

Dickstein K and Kjekshus J. Effects of losartan and captopril on mortality and morbidity in high-risk patients af-
ter acute myocardial infarction: the OPTIMAAL randomized trial. The Lancet. 2002; 360 (9335):752-60.

Raval D, Yadav AR, Bhansali A, and Tiwari P. Prescription Pattern of Antihypertensive Agents in T2DM Pa-
tients Visiting Tertiary Care Centre in North India. Int J Hypertension. Volume 2012 (2012), Article ID 520915, 9
pages. Available from http://dx.doi.org/10.1155/2012/520915.

Aram V, Chobanian AV, Bakris GL, et al. Joint National Committee on Prevention, Detection, evaluation, and
treatment of high blood pres-sure. National heart, lung, and blood institute; National high blood pressure educa-
tion pro-gram coordinating committee. Seventh report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure. Hypertension 2003; 42(6):1206-52.



10.

11.

12.

13.

14.

15.

16.

82

James PA, Oparil S., Carter BL, et al. Report from the panel members appointed to eight report of the Joint Na-
tional Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. JAMA. 2014;311
(5):507-20.

Estacio RO, Jeffers BW, Hiatt WR, Bigger SL staff, Gifford N, Schrier RW. The effect of nisoldipine as com-
pared with enalapril on cardiovascular outcomes in patients with non-insulin-dependent diabetes and hyperten-
sion. New Engl ] Med 1998; 338(10):645-52.

Hansson L, Zanchetti A, Carruthers SG, et al. Effects of intensive blood-pressure lowering and low-dose aspirin
in patients with hypertension: principal results of the Hypertension Optimal Treatment (HOT) randomized trial.
HOT Study Group. Lancet 1998;351(9118):1755-62.

Turnbull F. Effects of different blood pressure-lowering regimens on major cardiovascular events in individuals
with and without diabetes mellitus: results of prospectively designed overviews of randomized trials. Arch Int
Med. 2005; 165(12):1410-1419.

ALLHAT Officers and Coordinators for the ALLHAT collaborative Research Group. The Antihypertensive and
Lipid Lowering Treatment to Prevent Heart Attack Trial. Major outcomes in high-risk hypertensive patients ran-
domized to angiotensin-converting enzyme inhibitor or calcium channel blocker vs diuretic: The Antihypertensive
and Lipid Lowering Treatment to Prevent Heart Attack Trial (ALLHAT). JAMA. 2002; 288(23):2981-2997.
Brodalko B, Ruminska M, Chylinska P. An evaluation of the incidence and treatment of hypertension in diabetic
patients based on a survey and a review of hospital documentation. Diabetologia Clinical Documents 2007;7:24-
7.

Berlowitz DR, Ash AS, Hickey EC, Friediman RH, Glickman M, Kader B, et al. Inadequate management of
blood pressure in a hypertensive population. N Engl J Med 1998:339:1957-63.

Gerstein HC, Yusuf S, Mann JF, Hoogwerf B, Zinman B, Held C, et al. Effects of ramipril on cardiovascular and
microvascular outcomes in people with diabetes mellitus: results of the HOPE study and MICRO-HOPE sub-
study. Heart Outcomes Prevention Evaluation Study Investigators. Lancet. 2000; 355(9200):253-9.

Lewis E, Hunsicker LG, Clarke WR, Berl T, Pohl MA, Lewis JB, et al. Renoprotective effect of the Angiotensin-
receptor antagonist Irbesartan in patients with nephropathy due to type 2 diabetes. N Eng J Med. 2001;345
(12):851-60.



