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Cardiovascular Topics

Blood pressure control at a hospital day
clinic - a medical audit

D. P. NAIDOO, I. G. H. RANDEREE, P. REDDY, A. SINGH, R. MOSS

Summary

Aims. To examine prescribing habits and blood pressure
control in a hospital day clinic population receiving cal
cium channel blockers.

Setting. King Edward VIII Hospital day clinic,
Durban, KwaZulu-Natal.

Patients. 200 consecutive patients receiving a regimen
containing calcium channel blockers. 190 patients with
evaluable data.

Method. Automated non-invasive Dinamap recording)
of blood pressure.

Results. Only 27% of patients had a blood pressure
under 140/90 mm/Hg. Control was unsatisfactory in
53% of patients (blood pressure > 160/95 mmHg),
despite the fact that they were attending a hospital-based
day clinic. At least 2 agents were used in 93% of
patients. Diuretics (62 %) and angiotensin-converting
enzyme inhibitors (59%) were the most frequently pre
scribed agents in addition to calcium channel blockers.
Subjective side-effects were few and related to vasodila
tor therapy.
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Conclusion. The study supports findings worldwide
that blood pressure control tends to be poor. Several
reasons for poor control were noted. The results raise
many important questions regarding management of
hypertension .

5 Afr Med J 1999: 89: Cardiovascular suppl 1. C 15 - C 18.

With the intention of determining clinicians' prescribing
habits in hypertension, we carried out a survey of hypenen
sive patients attending our hospital outpatient day clinic dur
ing October 1993. In a previous survey we had showed poor
control of blood pressure in this hospital-based population
receiving regimens containing angiotensin-converting
enzyme inhibitors.' Since angiotensin-converting enzyme
inhibitors are known to be less effective in low-renin states,
this survey was repeated in a group of patients receiving
regimens containing calcium channel blockers, a class of
drugs shown to be effective in black patients. Our premise
was that control of blood pressure would be better than had
been the case in our previous survey. This is a shon repon
on blood pressure control in an outpatient clinic setting
using regimens containing calcium channel blockers.

Material.and methods

The survey was conducted in October 1993 over a period of 3
weeks. Two hundred consecutive prescriptions for calcium
channel blockers were screened. Demographic data, drug his
tory, indications for use of the agent, and data on side-effects
and monitoring habits were obtained from
analysis of the outpatient records. The blood pressure recorded
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TABLE I. CLINICAL CHARACTERISTICS (%)

Results

Demographic data

The 190 patients were aged between 20 and 80 years
(median 50 - 59 years) with a male/female ratio of 2:3 and a
predominance of blacks (89%). Renal failure was present in
12% of patients, and 25% were diabetic (Table 1).

was that taken by the clinic nurse using a Dinarnap recorder; in
each case the patient had rested for at least 10 minutes before
the recording. This measurement was usually repeated by the
attending physician, using a standard mercury sphygmo
manometer. For the purposes of this survey the Dinarnap read
ing by the nurse was taken in order to eliminate the effect of
white-coat hypertension. Where the readings were grossly dis
parate, the case data were excluded from analysis.

In each instance the patient had to have received the
same medication for at least 2 months before the visit
analysed. Outcome was determined as the blood pressure
recorded on the day and characterised as: (i) 'effective'
« 140/90 mmHg): (ii) 'borderline' (140/90 - 159/94
mmHg); or (iii) 'ineffective' (~ 160/95 mmHg).

Ten charts were excluded from the study because of
inadequate data collection. The remaining 190 charts
analysed form the basis of this report.
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TABLE n. ANTIHYPERTE SIVE THERAPY (%)

TABLE m. BLOOD PRESSURE CONTROL AND
SIDE-EFFECT PROFILE (%)

Monotherapy 7
Multiple drugs 93

I agent 18.8
> 2 agents 74.2

Classes
Diuretics 61.6
Angiotensin-converting enzyme inhibitor 58.8
Vasodilator 42.3
Centrally acting agent 20.6
Beta-blocker 15.3
Other 5.3

Dosages of calcium antagonists were all in the recom
mended range. Peripheral oedema was the most frequently
reported side-effect (7.9%) followed by headache (5.3%).
Since most patients (93%) were on other antihypertensive
therapy, side-effects could not be attributed directly to cal
cium antagonists (Table III).

Control of blood pressure

Side-effects
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Prescribing habits

The dihydropyridine group was prescribed most frequently,
with nifedipine being employed in 73% of patients, fol
lowed by isradipine in 21.1% and amlodipine in 3.7%. This
study was conducted 2 years ago and does not reflect cur
rent prescribing habits at our hospital, where at least another
twO long-acting agents have since become available for use.

The majority of patients (93%) were receiving additional
antihypertensive agents; 49% required two other agents. Of
these diuretics were the most frequently prescribed (61.8%),
followed by angiotensin-converting enzyme inhibitors
(58.8%) and vasodilators (42.3%). Calcium channel block
ers were not used as first-line agents but were added to a
regimen of diuretics and/or angiotensin-converting enzyme
inhibitors when treatment failed to control blood pressure
adequately (Table IT).

Hypertension was the most common indication for calcium
channel blockers in this survey; 87.4% of the scripts were
for hypertension alone and 8.4% for hypertension with asso-

TABLE IV. PERCEIVED CAUSES OF TREATMENT
FAILURE (0/0)

Concomitant disease 44
NSAID usage 21
Too many tablets 14
Not enough tablets 10
Side-effects 8
Misconception (omined morning dose) 8
Side-effects 8
Unknown 2]

Total 114*

*There was more than one cause in some patients.
NSAtD = non-steroidal anti-inflammatory drug.
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ciated diseases. Blood pressure control was effective in 27%
of patients and poor in 53% (Table Ill). Assessment of com
pliance could not be measured reliably in our patients
because simple misconceptions were among the reasons for
non-adherence to therapy (Table IV).

Monitoring habits

Serum electrolyte levels had been measured during the pre
vious 3 months in 47% of patients. In 49% of these the
results had been abnormal.

Angiotensin-converting enzyme inhibitors were the most
frequently prescribed agents in diabetics and these drugs
were used in 17.4% of patients with renal disease.

Concomitant therapy

on-steroidal anti-inflammatory agents were prescribed III

21 % of patients. Concomitant disease requiring other medi
cation was present in 64%.

Discussion

This survey revealed poor control of blood pressure in a
group of predominantly black, middle-aged hypertensives
attending a hospital-based outpatient clinic. Only a quarter
of the patients had adequately controlled blood pressure,
despite the use of, on average, two additional hypertensive
agents.

Research has consistently shown that only 20 - 30% of
known hypertensives achieve good control of blood pres
sure.' It appears that poor control is a major problem facing
clinicians worldwide,3" and not only in our own environ
ment.5.6 After 10 years of follow-up more than a third of
patients in the Gothenburg triaF failed to achieve goal blood
pressure « 160/95 mmHg), and almost a third suffered car
diovascular complications. More recently, in an extensive
international survey involving five European countries and
11 613 treated hypertensives, fewer than 40% had attained
the target blood pressure « 140/90 mmHg) set by the treat
ing physician: In the USA only 21 % of patients reach tar
get blood pressure.9 While drug-related factors and sec
ondary hyperten~ion may be responsible in a small
percentage of cases, non-adherence to therapy due to simple
misconceptions could often lead to treatment failure. This
was indeed the case in several of our patients, making
assessment of compliance difficult. Often more than one
reason could be found for poor <:ontrol of blood pressure.

The lower socio-economic class of our patients was
responsible for the fact that many were ignorant of the fact
that treatment of hypertension has to be lifelong and not just
for the duration of any intercurrent illness or period of hos
pitalisation. Patients often did not understand the informa
tion they were given: those coming to the clinic from far
away often omitted the early morning dose either because
they did not have their morning meal or because they felt
they should not take treatment when coming to hospital. Not
uncommonly medication for a month was extended to 2

months because of inability to afford the cost of medication.
What percentage of patients smoked is not clear. but smok
ing was common among men.

The practice of dispensing exactly 30 days' treatment
may leave a patient without medication in the last day or
two before the next clinic visit. Side-effects, documented in
7.9% of our patients, did not lead to total discontinuance of
therapy. Multiple drug regimens, often comprising unneces
sary drugs, accounted for partial compliance in a very small
percentage. Furthermore, little is known about the efficacy
of generic formulations of antihypertensive agents. In

Tigeria poor control was ascribed in part to use of a racemic
mixture of a-methyldopa; in that study excessive sodium
intake and lack of diuretic use also contributed to treatment
failure in an undetermined proportion of subjects. 1D

Although calcium antagonists are now widely used to
treat hypertension, it has not been easy to achieve therapeu
tic goals with the first-generation compounds. Despite good
blood pressure lowering efficacy these agents are limited by
their pharmacokinetic profile, necessitating multiple daily
dosing requirements or once-daily formulations. The imme
diate consequence of multiple dosing is vasodilator-related
side-effects, which may reduce patient compliance and
negate 24-hour control of blood pressure. Data suggest that
30 - 40% of hypertensive patients are partially compliant;
they accept treatment but derive reduced benefit owing to
underdosing.ll.12 In this study the majority of patients had to
take drugs at least twice a day, and often three times, which
in a largely symptomless condition could clearly affect com
pliance. There were too few patients receiving once-daily
medication to allow statistical comparison of this factor
alone. It is generally accepted that patient compliance with a
particular treatment regimen improves when fewer doses
need to be taken.1w In most studies pill counts indicate that
compliance with antihypertensive regimens reaches levels
of only 50 - 70%. Sackett l5 found that only 47% of 100
patients at a university clinic took more than 95% of their
medications. It is estimated that patients need to take at least
80% of their medication before an adequate blood pressure
lowering effect is obtained.1617 It is likely that suboptimal
taking of medication is highly prevalent. As a result, failure
to achieve goal blood pressure may prompt the clinician to
prescribe more drugs, or a more potent drug with a greater
potential for toxicity or side-effects, leading to a further
reduction in compliance.

Clearly there are several limitations to an audit of this
kind, one being its' rather simplistic nature in using a single
measurement to determine control of blood pressure.
Although based on one measurement, however. these results
would have formed the basis of prescribing choices by the
attending clinician on that day. Consideration also needs to
be given to the fact that the time of recording in relation to
the dose is an important factor in a group of patients who
essentially received medication at least twice daily. It would
be interesting to know what the level of control was in the
small number who received once-daily medication. Another
important factor was that many patients in this audit formed
part of a highly select group referred for tertiary care. A sig
nificant number had other target organ disease in the form
of diabetes and renal di ease. To what extent these factors
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contributed to diffi ulty in ecuring control of blood pre 
sure was not determined.

While this tudy wa prompted by ho pital management
with the aim of inve tigating pre cribing habits and overall
co t of newly pre cribed agent , it is not pos ible to draw
inference about the efficacy (or lack thereof) of calcium
channel blocker in managing hypertension. e peciaIly with
out knowledge of patient complian e. In 1992 the Pharmacy
Department at King Edward VTIJ Hospital conducted a simi
lar evaluation involving the u e of angioten in-converting
enzyme inhibitor. In that lUdy most patient received a
fairly high do e of captopril together with a diuretic and
often at lea t one other antihyperten ive agent. The finding
were similar in that only 21.6% of patient had effective
control of blood pre ure, while 15.1 % were borderline and
60.8% poorly controlled. '8 We believe that in general the
sample we analysed reflects blood pressure control in our
hospital population of hyperten ive patients, regardles of
the agent u ed.

ot only doe a perceived lack of blood pressure control
lead to di ruption of the treatment regimen. but unneces ary
diagnostic and treatment procedures, and patient doubts
about the efficacy of the medication, serve to add to the
overall cost of treatment and compromise compliance. The
re ults of the Hypenen ion Detection and Follow-up
Program are obering: 19 almost half of newly treated hyper
tensives will di continue treatment in the first year because
of adverse effects, and only 50% of those \ ho continue will
comply and achieve well-controlled blood pressure. The
remainder are exposed to the same level of risk as they were
before starring treatment.

The findings of this survey raise important questions
regarding hypertension management. The newer, more
phy iological, longer-acting agent available incur greater
co ts, although, it i hoped, along with improvement in
blood pressure control and quality of life. There is, however,
a dire need for well-designed cost-effectiveness analyses in
the clinic sening to confmn this, and there is as great a need
for intensive patient education and health worker interaction
in the management of the hypenensive patient to ensure that
therapeutic goals are achieved. Such a need can only be
addre sed by an effective education prograrnm instiruted
by a health team. Without this, and even with the most mod
em and effective treatment. we have little hope of achieving

a ignificant decline in cardiova cular mortality and renal
failure in our population.
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