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Abstract Objective: The efficacy, safety, tolerability
and speed of onset of the hypotensive action of the
combination of oral enalapril (10 mg) prazosin (1 mg)
and hydrochlorothiazide (50 mg) has been assessed in
12 Nigerians with severe hypertension (Diastolic BP
≥115 mmHg). 
Patients: The ages of the patients ranged from 30–60
years, and the serum creatinine from 52–732 µmol· l[1.
The initial blood pressure was 200/130 mmHg.
Results: The combination significantly reduced systolic
and diastolic blood pressure respectively. The hypoten-
sive action appeared within 0.5 h and led to a fall in
BP to 175/120 mmHg, and the peak action occurred
at 4 h, when the BP was 138/99 mmHg, and it per-
sisted upto 24 h (160/101 mmHg). Despite the
significant fall in blood pressure, no reflex tachycardia
was observed. Transient dizziness was seen in 2 patients,
but otherwise all claimed improvement in clinical sta-
tus and a clearer sensorium. 
Conclusion: The combination may be a useful oral treat-
ment for the rapid control of severe hypertension in
Blacks. 
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Introduction

Hypertension remains the commonest cardiovascular
disease of black Africans [1], and constitutes a
significant risk for strokes, renal impairment, conges-

tive heart failure and death in these patients [2]. High
blood pressure is more severe in blacks [3].

Severe hypertension is associated with an upward
resetting of the cerebral blood flow-mean arterial blood
pressure relationship [4]. This cerebral dysautoregula-
tion increases the risk of cerebral infarction with
hypotensive drugs, and so raises the necessity for a
therapeutic regime that can safely, rapidly and
effectively lower blood pressure by an adequate extent,
especially in hypertensive heart failure or encephalopa-
thy. Parenteral therapy has been used for the initial
treatment of severe hypertension, but this modality is
handicapped by expensive cost, increased cerebral
infarction [5, 6] and the need for frequent and inten-
sive monitoring. The use of orally active drugs, either
as monotherapy or in combination, has been advocated
[7]. There is no consensus about rational oral therapy,
especially in black Africans.

Earlier studies have demonstrated the efficacy of
slow release Nifedipine [8, 9], atenolol [9] and labetalol
[10] in black Africans. However, there are problems of
reflex tachycardia [9] and frequent dosing, owing to the
short duration of action [8, 9].

Angiotensin converting enzyme inhibitors have been
shown to lower arterial blood pressure, whilst preserv-
ing cerebral blood flow [11], and without causing reflex
tachycardia [12]. Although these pharmacodynamic
effects make ACE-inhibitors suitable for rapid and safe
use in a hypertensive crisis, monotherapy with these
agents have been shown to have poor efficacy in
Nigerians [13] and other Africans [14] with essential
hypertension. Activation of the renin-angiotensin 
system by diuretics, or in malignant hypertension, or
the concurrent use of enalapril and α-adrenoceptor
blocker, prazosin, results in a profound hypotensive
response on treatment of healthy Nigerians [15] and
Japanese subjects [16]. 

The aim of the present study was to evaluate the
safety, efficacy, rapidity of onset and duration of action
of an oral enalapril, prazosin and thiazide diuretic
combination in Nigerians with severe hypertension.
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Materials and methods

The study was undertaken in 12 consecutive Nigerian patients with
severe hypertension, who presented to the Accident and Emergency
or Out-patient Departments of our hospital between October 1994
and June 1995. The inclusion criteria were Nigerian patient with
severe high blood pressure (diastolic ≥115 mmHg sitting), who were
untreated, and who had newly diagnosed hypertensive encephalopa-
thy or hypertensive left ventricular failure. Patients with cere-
brovascular disease with hemiplegia were excluded. The baseline
clinical data of the patients are summarised in Table 1. All the
patients gave informed consent, and the study received ethical clear-
ance. 1 patient presented in hypertensive left ventricular failure and
another 2 had hypertensive encephalopathy. Four others had ele-
vated serum creatinine (≥200 µmol· l[1) with renal impairment, one
of whom was a hypertensive-diabetic man. Renal ultrasound
revealed a unilateral shrunken kidney and caliectasis in one of the
patients. Blood pressure and heart rate (sitting) were recorded twice,
before and at 30 min and 1, 2, 3, 4, 6, 8, 12 and 24 h after oral
treatment with enalapril (10 mg), prazosin (1 mg) and hydro-
chlorothiazide (50 mg) given in combination. The blood pressure
and heart rate were measured using an automatic sphygmomano-
meter (Omron(R) digital blood pressure monitor). Clinical tolera-
bility and safety were assessed by spontaneous reporting or specific
response to inquiry. Subjects were specifically questioned about
visual acuity and general well-being and breathlessness, using a
questionnaire to indicate improvement, deterioration or no change. 

Data are presented as mean with (SEM). Statistical analysis was
by repeated measures analysis of variance (MANOVA) and the post
hoc Sheffe test. The 95% confidence intervals for the difference
between the starting blood pressure and the pressures at specific
time points are quoted. Statistical significance was accepted at
P < 0.05.

Results 

General

The combination was generally well tolerated. Two
patients complained of mild orthostatic dizziness, but
there was no syncope in any patient. All patients
reported improved subjective well being, with diminu-
tion of headaches, improved vision and reduced dysp-
noea.There were no vasodilator-type adverse effects
such as flushing, headache or palpitations. 

Blood pressure and heart rate

There was a rapid, profound and sustained reduction
in arterial blood pressure, without tachycardia. The sys-
tolic (P < 0.01 MANOVA) and diastolic pressures
(P < 0.02 MANOVA) were significantly reduced. The
initial (time 0) mean pressures (systolic /diastolic) were
200/130 mmHg (4/5) in the 12 patients. This was
significantly reduced within 30 mins to 175/120 mmHg
the mean fall in blood pressure being 25/10 mmHg.

The 95% confidence intervals for the fall in systolic
blood pressure was 12–37 mmHg and 4–16 mmHg for
the diastolic pressure. The maximal reduction in blood
pressure to 138/99 mmHg was reached at 4 h post
dosing. The 95% confidence limits for the maximum
fall in blood pressures were 43–79 mmHg and 24–40
mmHg for the systolic and diastolic blood pressures,
respectively. There was a slight but non-significant
recovery of the systolic pressure but the reduction
in diastolic pressure was sustained for 24 h (see
Fig. 1). The mean blood pressure at 24 h was
160/101 mmHg. 

The 95% confidence intervals for the change in blood
pressure from baseline were 25–45 mmHg for the sys-
tolic and 17–35 mmHg for the diastolic pressure. The
basal heart rate was 105 (±5) beats ·min[1 and was
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Fig. 1 Blood pressure and heart rate response before (0) and after
(d) administration of the enalapril (10 mg), prazosin (1 mg) and
hydrochlorothiazide (50 mg) combination in Nigerians with severe
hypertension (n = 12) Mean (SEM)

Table 1 Baseline clinical data of the Nigerian patients with severe
hypertension (n = 12) Mean ± SEM 

Parameter Values

Male/Female 8/4
Age (y)
Mean (SEM) 41 (1)
Range 28–60
Serum Sodium (mmol · l[1) 131 (1.4)
Serum Potassium (mmol · l[1) 4.1 (0.24)
Serum Creatinine (µmol · l[1) Range 52–732
Serum Creatinine (µmol · l[1) 275 (71)
Serum Bicarbonate (mmol · l[1) 22 (0.6)
Systolic Blood Pressure (mmHg) 200 (4)
Diastolic Blood Pressure (mmHg) 130 (5)



unchanged (F = 0.46 P = 0.90), despite the profound
blood pressure fall. 

The patients with impaired renal function later
underwent haemodialysis and the others continued
on the regimen, with a satisfactory blood pressure
control. 

Discussion

The results of this study indicate that the combination
of a long-acting converting enzyme inhibitor
(enalapril), a short-acting α1-adrenoceptor blocker
(prazosin) and a thiazide diuretic, rapidly, safely and
effectively lowered systolic and diastolic arterial pres-
sure (P < 0.02 ANOVA) in a sustained manner in severe
or malignant hypertension. The profound hypotensive
effect was not associated with reflex tachycardia. The
ideal rate of reduction of blood pressure in patients
with severe hypertension remains controversial [8].

The onset of a significant hypotensive action
occurred within 30 min, it was maximal at 4 h and was
sustained for 24 h (see Fig. 1). There was no associ-
ated symptomatology of cerebral ischaemia, although
2 patients were transiently dizzy. Indeed, spontaneous
reporting of improvement in subjective symptomatol-
ogy and well being was noted. The absence of
“vasodilator-type” adverse effects is in contrast to our
finding in young healthy volunteers [15], and this may
reflect blunting of the baroreflexes with age and severe
hypertension [17]. Eleven of the 12 patients were
deemed to have had an ideal response, arbitrarily
defined as sitting blood pressure of 160/100 mmHg at
2 h or earlier. One subject had a suboptimal response
to the regime. Two subjects (those with dizziness) had
low blood pressures (90/75 mmHg, and 80/50 mmHg)
at 2 h; no patient experienced syncope. Although
hypotension due to converting enzyme inhibitors is
remarkably well tolerated, the lack of hypotensive
symptoms may be related to the relative rarity of cere-
bral infarction, even though cerebral heamorrhage is
commoner in Blacks than Whites [18, 19]. Converting
enzyme inhibitors are known to reset the lower limit
of cerebral autoregulation [11] and to preserve cerebral
perfusion in the face of marked hypotension. The rapid
and sustained efficacy of the combination, together
with its good tolerance, strongly recommends it as a
viable option in the urgent treatment of severe hyper-
tension. 

The haemodynamic consequence of concurrent
enalapril, prazosin, and thiazide administration 
probably reflect synergy or co-operativity between
angiotensin II inhibition and α1-adrenoceptor interac-
tion against a background of renin angiotensin system
activation. A synergistic interaction between doxazosin
and enalapril has been reported in hypertensives [20],
although only an additive effect was claimed in healthy
volunteers [21]. We have previously reported that an

ACE inhibitor-α1-adrenoceptor blocker combination
caused a significantly greater hypotensive action than
the converting enzyme inhibitor-calcium antagonist
combination, or an α1-adrenoceptor blocker-calcium
antagonist combination, in a double blind, cross-over
study in healthy volunteers [15].

In conclusion, our study indicates that simultaneous
inhibition of the renin angiotensin system and the sym-
pathetic α1-adrenergic nervous system in addition to
natriuresis, are required and may be synergistic in the
effective treatment of hypertension in blacks. 
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