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Background: Irrational prescription is strongly associated with poor control of hypertension.
The present study aimed to evaluate antihypertensive drug prescription trends and to measure
their impact on the level of blood pressure (BP) control in Gondar University Hospital, Gondar,
Ethiopia.

Methods: A hospital-based retrospective cross-sectional study was conducted from May 30 to
June 30, 2016. All hypertensive patients on medication were included. A structured data abstrac-
tion form was prepared to gather the necessary information. The prescription patterns and BP
level were measured retrospectively. A binary logistic regression was computed to determine
the effect of different prescription patterns on BP control.

Results: A total of 596 hypertension patients were recruited for the study; of them, 561(94%)
met the study criteria. The mean age of the respondents was 55.96+14.6 years. Females con-
stituted 58.2% of the study population. Approximately fifty percent of the prescriptions were
monotherapies. Twice-daily dosing was associated with lower risk of uncontrolled hypertension
(crude odds ratio [COR] =0.51[0.15-0.73], adjusted odds ratio [AOR] =0.69[0.163—-0.91]).
Monthly appointment was linked with a nearly 90% reduced incidence of uncontrolled BP
(COR =0.15[0.04-0.73], AOR =0.093[0.024-0.359]).

Conclusion: Monotherapies were the most frequently prescribed regimens. Twice-daily dosing
and monthly appointments were associated with low incidence of uncontrolled BP. Clinicians
should be vigilant in adjusting the frequency of dosing and should fix appointment date in
consultation with their patients.
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Introduction
Noncommunicable diseases are a growing public health concern, particularly hyper-
tension (HTN), with an appreciable proportion of patients with HTN living in Africa.
HTN is a chronic form of illness that requires lifelong medications. There are dif-
ferent pharmacological approaches to the management of HTN including diuretics,
B-blockers, calcium channel blockers, and renin—angiotensin inhibitors. Each of the
classes of medications have their own indication.! Angiotensin-converting enzyme
inhibitors (ACEls) are especially important in patients with diabetes mellitus (DM) as
they can help prevent nephropathy. To achieve the ultimate goal of treatment of HTN,
antihypertensives should be prescribed rationally.>?

Rational prescription patterns are defined as patients receiving medications accord-
ing to their medical condition, in doses that meet their requirements, for an adequate
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period of time, and at affordable cost to them and the soci-
ety. Appropriate prescribing has a positive implication on
medication adherence and disease improvement.* Irrational
prescription pattern (IPP) occurs when the antihypertensive
drug is given at inappropriate dose, frequency, and duration.
Mao et al® stated that about 60% of medicines in public health
facilities and 70% of medicines in private health cares were
prescribed and sold inappropriately in developing countries.
IPP is strongly associated with poor control of chronic dis-
eases including HTN. Uncontrolled blood pressure (UBP) is
an independent risk factor leading to enormous complications
and mortalities secondary to HTN. Inappropriate provision
of medications could also lead to extra expense incurred to
the patient due to ineffective treatment and adverse drug
reactions.® Copayment for antihypertensives might also con-
tribute for poor disease outcome.” The lack of improvement
and appearance of untoward side effects with the prescribed
medication could result in distrust between the patient and
the clinician®® Infective drugs also provoke the physicians to
frequently change the regimen and dose, thereby leading to
fluctuation in patients’ BP.!° The elderly are usually prone to
experiencing adverse drug events from irrational prescrip-
tion as their drug excreting and metabolizing organs have
atrophied over time (as a result of aging).!! In addition, many
older patients also have comorbidities and consume multiple
drugs.'? Polypharmacy was found to be associated with high
prevalence of IPP.!?

As a component of pharmacoepidemiological techniques,
prescribing pattern surveys provide an unbiased picture of
prescribing habits and help identify suboptimal prescribing
patterns for further evaluation. Such kinds of analytical
studies are the best design to compare drug utilization and
prescription patterns with respect to outcome of treatment.
Prescribing pattern surveys of chronic medication could be
assumed as medication reconciliation (Medrec) if they can
be carried out periodically. Chiatti et al'? stated that routine
evaluation of prescription patterns resulted in a cost saving
of more than USD307.4 million per year.

The effect of prescription patterns on the control of BP has
not been rigorously studied in north Ethiopia in the outpatient
setting. Few studies were performed on psychotropic, nar-
cotic, and anticonvulsant drugs,'*while others were done on
inpatient pediatric populations.'® These studies also did not
measure the effect of IPP on treatment outcome. The present
study particularly aimed to compare the impact of different
antihypertensive drug prescription trends on the level of BP
control in Gondar University Hospital, Gondar, Ethiopia.

Methodology

Study setting

This study was conducted at Gondar University Hospital,
which is located in northwestern part of Ethiopia. It serves
more than 5 million people in the area. The hospital contains
outpatient, inpatient, pediatric, emergency, and ophthal-
mology pharmacies. As it is a referral hospital, it contains
different classes and dosage forms of medicines that can
be used for the treatment of both chronic and emergency
forms of HTN. Some patients do have free access (insured)
to medications.

Study design

A hospital-based retrospective cross-sectional study was
conducted from May 30 to June 30, 2016 in the Gondar
University Hospital.

Study population

Patient cards of all HTN patients that were available during
the study period were evaluated. Around 561 patients met
the inclusion criteria. Patient cards with incomplete data on
duration, dose and frequency, and patients on lifestyle modi-
fication and BP not taken for further consideration. Patients
who were transferred, lost to follow-up, or died were also
removed from the study population.

Variables

BP was our dependent variable. Sex, residence, dose, duration
of appointment, frequency, drug interaction, drug selection,
and regimen change were the independent variables.

Operational definitions

Irrational prescription

It is defined as the ordering of inappropriate drug with incor-
rect dose, frequency, and duration without considering the
cost incurred to the patient or to the community at large.
It was measured by reviewing patient medical records and
comparing the pattern with national and international clinical
practice guidelines (CPGs; ie, standards).>!6!"

Data collection

Data were collected by investigators working at the Depart-
ment of Clinical Pharmacy, University of Gondar as instruc-
tors and clinical pharmacists. A data abstraction form was
prepared to gather the necessary information. It contained
items related to dose, frequency, duration, drug class and
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interaction, and BP'® BP level was taken from patients’
medical record during their last visit. Drug-related prob-
lems (DRPs) were compiled from prescriptions and further
assessed using practice guidelines. Rate of BP control was
estimated by the number of patients who attained goal BP.
It was set below 140/90, with a special cut-off point. The
proportion of patients on monotherapy, dual therapy, and
triple therapy was subsequently calculated.

Data analysis

Data were entered into and analyzed using SPSS software ver-
sion 20 (IBM, Armonk, NY, USA) for Windows. Descriptive
statistics including frequency, percentage, mean, and stan-
dard deviation were used for describing sociodemographic
characteristics. Binary logistic regression was computed to
determine the effect of irrational prescription on BP control.
A p-value of <0.05 was regarded as statistically significant in
the regression models with 95% confidence interval to test
the level of significance.

Ethics

Ethical approval was obtained from the ethical committee
of the School of Pharmacy, College of Medicine and Health
Sciences, University of Gondar for this study. Patient con-
sent was deemed not required by the ethical committee of
the University of Gondar due to anonymised data and the
retrospective nature of this study.

Results

Patient characteristics

A total of 596 HTN patients were recruited for the study; of
them, 561(94%) met the study criteria and were included.
The mean age of the respondents was 55.96x14.6 years.
Their mean BP was 138/87 mmHg. More than one-half of the
study population was female (58.2%). Nearly two-thirds of
patients were above 50 years of age (67.4%). Approximately
one-third of the participants were living with other comor-
bidities 157(28%), with DM (33.1%) ranking first followed
by cardiovascular diseases 27(17.2%) (Table 1).

DRPs among hypertensive patients
More than one-half of the respondents experienced DRPs,
292(52%). The most frequent DRPs was “dose too low”
103(35.27%). The least common DRP was “needs additional
drug therapy” 16(5.47%) followed by “unnecessary drug
therapy” 19(7.87%) (Table 2).

There were statistically significant variations in the fre-
quency of DRPs among patients with controlled and UBP. Spe-

Table | Baseline characteristics of respondents

Variables Variables Frequency n (%)
Sex Female 327(58.2)
Male 234(41.8)
Age (years) 21-30 30(5.3)
3140 66(10.7)
41-50 86(15.3)
51-60 143(25.5)
61-70 133(23.7)
70+ 102(18.2)
Residence Urban 430(76.6)
Rural 131(23.3)
Comorbidities DM 52(33.1)
Asthma 16(10.2)
Dyslipidemia 22(14.0)
Arthritis 18(11.5)
PUD 16(10.2)
Cardiovascular 27(17.2)
Others 6(3.8)

Abbreviations: n, number of patients; DM, diabetes mellitus; PUD, peptic ulcer
disease.

Table 2 The types of DRPs with respect to the level of BP control

DRPs Controlled Uncontrolled DRPs U-test p-value
BPn (%) BPn (%) (Total, n)

Unnecessary 8(34.78) 15(65.22) 23 8.4 0.012

drug therapy

Needs 5(31.25) 11(68.75) 16 139  0.02°

additional

drug

Ineffective  11(57.89)  8(42.11) 19 175 045

drug therapy

Dose too  54(52.43)  49(47.57) 103 9.3 0.06

low

Dose too  33(63.46)  19(36.54) 52 14 007

high

Adverse 51(64.56)  28(35.44) 79 162  0.00°

drug

reaction

Notes: Significant at 0.05 level, ®significant at 0.01. Nonparametric Mann-Whitney
U-test.

Abbreviations: n, number of patients; DRPs, drug-related problems; BP, blood
pressure.

cifically, “unnecessary drug therapy” was significantly noticed
in patients with UBP (65.22%). Patients with controlled BP
usually suffered from adverse drug reactions (64.56%), whereas
those with UBP required additional drug therapy (68.78%).

Prescription patterns of antihypertensive
medications

Enalapril, hydrochlorothiazide, spironolactone, enalapril,
frusemide, and atenolol were among the antihypertensive
drugs available. Hydrochlorothiazide was the most commonly
prescribed monotherapy (60.24%) followed by enalapril
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(17.51%).The least common single antihypertensive agent
used was atenolol (1.6%) (Figure 1).

The most common dual therapy was enalapril plus hydro-
chlorothiazide (53.68%), accounting for nearly one-half of
dual-therapy prescriptions. A combination of nifedipine
and hydrochlorothiazide was the second most common dual
combination therapy (29.44%). Atenolol with hydrochlo-
thiazide (3.5%) was one of the less frequently prescribed
combinations (Figure 2).

The most common triple-therapy antihypertensive medi-
cation combination prescribed was (Atenolol + hydrochlo-
thiazide + enalapril) (39.68%). The combination of nifedipine
plus enalapril and spironolactone was rarely prescribed
(11.11%) (Figure 3).

Monotherapy
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Figure 2 Most commonly prescribed dual therapies.
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Figure 3 The types of triple therapies.
Abbreviation: HCT, hydrochlothiazide.

Correlation between prescription

patterns and rate of blood control

A binary logistic regression analysis indicated that twice-
daily dosing was associated with lower risk of uncon-
trolled HTN (crude odds ratio [COR] =0.51[0.15-0.73],
adjusted odds ratio [AOR] =0.69[0.163-0.91]). A duration
of one month between appointments was associated with
nearly 90% reduced incidence of uncontrolled BP (COR
=0.15[0.04-0.5], AOR =0.093[0.024—-0.359]). The prescrip-
tion of antihypertensive medications based on the standard
CPGs was correlated with low occurrence of elevated BP
(COR =0.356[0.21-0.61], AOR =0.452[0.23-0.88]). Fre-
quent regimen changes were found to decrease the rate of
elevated BP (COR =0.21[0.12-0.37], AOR =0.71[0.14-0.8]).
The frequency of UBP was reduced by the presence of
normal organ functions (COR =0.98[0.43-2.24], AOR
=0.631[0.225-0.810]). However, adverse drug reactions
and dose and drug interactions did not affect the level of
BP (Table 3).

Discussion

BP control requires the provision of appropriate medications
at proper dose, frequency, and duration. Evaluating the current
antihypertensive medication prescription practice with respect
to the standard guidelines will help to ensure adequate BP
control. The current study has found that multiple prescrip-
tion patterns affected the level of BP. Twice-daily dosing was
associated with nearly thirty percent reduction in the risk of BP
control compared to once-daily dosing. About 85% of patients
were being prescribed twice-daily doses of drugs. Twice-daily
dosing seems fairly easy to remember and can be taken dur-
ing the night and morning time when people are at home." In
contrast, once-daily dosing is not easy to track, thus reducing
patients’ compliance to medication.!*?° The selection of the
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Table 3 Relationship between prescription patterns and the level of BP control: a binary logistic regression

Factors Treatment outcome Crude OR [95%] Adjusted OR [95%]
Controlled BP, n (%) Uncontrolled BP, n (%)

Dose

Low 27(4.81) 57(10.16) 0.157[0.11-1.743] 0.144[0.023—-1.089]

Normal 351(62.56) 105(18.73) 1.097[0.247-4.87] 1.514[0.28-8.15]

High 16(2.85) 5(0.89) | [

Frequency

>3 times daily 21(3.74) 19(3.38) 0.214[0.05—-1.31] 1.60[0.025—1.834]

Two times daily 335(59.72) 140(24.96) 0.51[0.15-0.73] 0.69[0.163-0.917*

< Once daily 38(6.77) 8(1.43) | |

Duration between appointments

Below | month 43(7.65) 6(1.10) 0.987[0.16-6.11] 0.591[0.079—4.394]

I Month 133(23.71) 110(19.61) 0.15[0.04-0.5] 0.093[0.024-0.3591°

2 Months 154(27.45) 43(7.64) 0.44[0.126-1.57] 0.440[0.11-1.796]

3 Months 64(11.41) 8(1.43) |

Drug interaction

No 284(50.62) 91(16.22) 0.95[0.38-1.3] 1.39[0.775-1.367]

Minor 26(4.63) 11(1.96) 2.31[0.67-7.9] 0.71[0.974-9.521]

Moderate 53(9.45) 35(6.24) 1.42[0.58-3.49] 3.317[0.93-11.851]

Major 31(5.53) 30(5.35) | [

Adherence to practice guidelines

Concordant 283(50.45) 92(16.39) 0.356[0.21-0.617° 0.452[0.23-0.88]*

Discordant 111(19.79) 75(13.37) | |

Regimen change

Yes 49(8.73) 67(11.94) 0.21[0.12-0.377 0.71[0.14-0.8]°

No 345(61.50) 100(17.83) | |

Electrolyte test

Normal 154(27.45) 70(12.48) 0.38[0.08-1.65] 0.860[0.167—4.425]

Abnormal 57(10.16) 5(0.89) 0.37[0.08-1.62] 3.41[0.583-19.98]

Not done 183(32.63) 92(16.39) | |

Organ function test

Normal 133(23.71) 67(11.95) 0.98[0.43-2.24] 0.631[0.225-0.810]

Abnormal 57(10.16) 22(3.92) 0.74[0.31-1.71] 0.916[0.204—1.86]

Not done 204(36.36) 78(13.90) | [

Adverse drug reaction

Yes 52(9.27) 43(7.66) 2.3[0.23-4.32] 1.785[0.76-4.192]

No 342(60.96) 124(22.11) | [

Notes: *Significant at 0.05 level, *significant at 0.001 level.
Abbreviations: BP, blood pressure; OR, odds ratio.

ideal frequency of dosing depends on the mutual relationship
between the patient and the physician and availability of suit-
able alternative drugs with different half-life.?!-?

Fixed monthly appointments were related with low risk of
UBP —nearly double the reduction of the risk of UBP. About
43.4% of patients had made an appointment to return to the
clinic in 1 month. People usually remember their date of
appointments by fixing the date with certain holidays (often
associated with religious holidays). These holidays fall every
month. Hence, the low rate of UBP in these patient groups
could be attributed to better adherence to date of appoint-
ment. But some individuals prefer the long gaps between
appointments so as to minimize transport cost. These patients
could have completed their medication course prior to the
appointment date, thereby increasing their risk for UBP.

Moreover, the dose adjustment and regimen changes based on
organ function, tolerance, effectiveness, and weight change
is not flexible as these patients rarely undergo laboratory
investigations. As evidenced in the present study, periodi-
cal regimen changes were associated with reduced risk of
elevated BP. The issue of compliance to appointment is
very important, especially in developing countries such as
Ethiopia where reminders are not possible. The proximity of
public health centers also affects the duration and compliance
of appointment in low-income countries. It was also noted
that the severity of the disease state could be a determinant
because patients might not tend to seek medical care once
the acute phase of disease has been surpassed.?*

Drug selection based on standard CPGs was linked
with more than 50% reduction in the rate of UBP. Nearly
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two-thirds (66.8%) of the respondents were treated per
the CPG. The drug selection criteria take into account the
patients’ medical condition including presence of comorbid
illnesses, level of organ function, and age. Older patients
usually respond to calcium channel blockers. Patients with
DM, chronic kidney disease, and heart failure usually require
ACEIs to promote regression and prevent progression of
theses comorbidities.?* The 2014 JNC-8 HTN guidelines
reduce the proportion of adults eligible for drug therapy as
it elevates the BP goals for >60 years old adults and patients
with DM and chronic kidney disease. The guideline seems
to be conservative toward the provision of antihypertensive
medications. However, based on the present study finding,
the use of these guidelines was found to be associated with
good control of BP. Another study also indicated that adher-
ence to standard treatment guidelines was found to be related
with optimal control of BP.* Unlike this, a study conducted
on Korean adults showed that adults who no longer qualified
for antihypertensive therapy under the 2014 guidelines had
a significantly higher risk of cardiovascular events and poor
BP control compared with normotensive adults.?

The investigation of organ functions prior to initiation of
antihypertensive medications reduced the risk of uncontrolled
BP by approximately 40% compared to no organ function
test before prescription. The functioning of drug metaboliz-
ing and excreting organs determines the type and amount of
drug prescribed for individual patients. Measurement of organ
function will help to reduce adverse drug reactions and fur-
ther organ damage due to toxic drug accumulation.?”? In the
present study, thiazide diuretics and ACEIs were the primary
antihypertensive medications in both monotherapy and dual
therapy. Patients taking these medications should be screened
for kidney function before initiation of therapy. Testing of
baseline values of serum creatinine, blood urea nitrogen, and
aminotransferase is recommended as disease progression could
also contribute to the elevation of these biologic parameters.!!
Nonetheless, drug dose, drug interaction, and adverse drug
reaction were not related to magnitude of BP control.

Of all monotherapies, hydrochlothiazide was most fre-
quently prescribed (60.2%) followed by enalapril (17%).
Oliveira-Filho et al* found that hydrochlorothiazide and
captopril were the top two monotherapies prescribed. The
same finding was reported by Shukrala and Gabriel*® in east
Ethiopia. This might be due to the utilization of the same
guidelines that advocate the use of diuretics for both mono-
and combination therapy. A large cross-sectional study from
Turkey?!' showed that the most frequently used monotherapy
was ACElIs, followed by -blockers, which is contrary to our

finding. This discrepancy could be due to the differences in
the patient population between the two countries and the dif-
ferent guidelines used (because European guidelines recom-
mend any class of drug as initial therapy). The accessibility of
pharmaceuticals through community and hospital pharmacies
could also affect the choice of medications prescribed. A drug
utilization study in Mexican subjects reported that the lead-
ing medications used were ACEIs (63.8%). This difference
could be due to the presence of more patients with significant
comorbidities in Mexico (89.6%), unlike the present study
(28%), requiring ACEIs.*

This study has provided an insight into the prescription
patterns of antihypertensive medications with respect to
the level of BP control. It will help prescribers to pay more
attention for specific factors that affect outcome of BP. But,
it has some limitations. For one, it is single-center study.
Hence, a nationwide study including primary and secondary
health care centers is recommended to make the results more
representative. We might also have overestimated the actual
rate of IPP as pharmacists might have responded for some
IPP after prescription.

Conclusion

In general, monotherapies were frequently prescribed regimens
followed by dual and triple therapies, respectively. Diuretics
were the monotherapy of choice, whereas their combination
with ACEIs was the most commonly prescribed dual therapy.
Twice-daily dosing, fixed monthly appointment, prescription
based on CPGs, normal organ function test, and regimen
changes were associated with low incidence of UBP. However,
adverse drug reactions, electrolyte test, amount of dose, and
drug interactions did not affect the level of BP. Clinicians
should stratify patients based on risk for organ failure and
investigate the organ functions of these patients prior to initia-
tion of therapy. This should be done based on the pharmacoki-
netic profile of antihypertensive medications. The appointment
date is better if arranged in accordance with patients’ prefer-
ence and cultural perspectives so as to encourage continuous
return to clinic. Clinicians should also always be vigilant and
consider regimen changes if the contemporary regimens do
not bring about changes in BP; this is because therapeutic
modifications could bring about an improvement in BP.
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