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Mild hypertension in patients with suspected dilated 
cardiomyopathy: cause or consequence? 

S O . A . L A W A L , B. O . O S O T I M E I 1 I N ' A N D A . O . F A L A S E 
Department of Medicine, and 'Department of Chemical Pathology, University College Hospital, Ibadan. Nigeria 

S u m m a r y 

This s tudy was u n d e r t a k e n to clar ify the rela-
t ionship b e t w e e n mild t rans ient hyper t ens ion 
and d i la ted c a r d i o m y o p a t h y . Fif ty-f ive pa t ien ts 
w e r e s tud ied : 
g r o u p 1 — c o n t r o l s (12 p a t i e n t s ) , 
g r o u p 2 — h y p e r t e n s i v e s wi thou t clinical evi-

d e n c e of hea r t fa i lu re (14 pa t i en t s ) , 
g r o u p 3 — p a t i e n t s wi th h y p e r t e n s i v e hear t 

fa i lure a n d dias to l ic b l o o d p ressure 
a b o v e 1 (K) m m H g (10 pa t i en t s ) , 

g r o u p 4 — p a t i e n t s with poss ib le d i la ted car -
d i o m y o p a t h y with mild hype r t en -
s ion , i .e . d ias to l ic b lood p res su re 
of 9 0 - 1 0 0 m m H g (8 pa t i en t s ) , 

g roup 5 — p a t i e n t s with d i l a t ed ca rd io-
m y o p a t h y a n d n o r m a l b lood 
p r e s s u r e (11 p a t i e n t s ) . 

T h e h a e m o d y n a m i c s t a tu s a n d ca rd i ac con t rac -
tility indices w e r e m e a s u r e d in each pa t ien t on 
admiss ion , us ing M - m o d e e c h o c a r d i o g r a p h y . 
Serum s o d i u m a n d p o t a s s i u m as well as t h e 
urinary s o d i u m , p o t a s s i u m a n d vanillyl m a n -
delic ac id e x c r e t i o n s w e r e a lso m e a s u r e d . T h e 
s t roke v o l u m e , c a r d i a c o u t p u t a n d ca rd i ac in-
dex fell with hea r t f a i lu re , bu t m u c h m o r e re-
markab ly in g r o u p 4. T h e p e r i p h e r a l vascular 
resis tance was h ighe r in g r o u p s 2 , 3 a n d 4 t han 
in g r o u p s 1 a n d 5; s o a l so w e r e t h e ao r t i c dia-
m e t e r . left p o s t e r i o r wall t h i ckness a n d left ven-
tricular mass . T h e p l a sma v o l u m e , a l d o s t e r o n e 
and Cortisol levels w e r e h i g h e r a n d the u r ina ry 
sod ium a n d p o t a s s i u m exc re t i on lower in 
pa t ien ts with hea r t fa i lu re ( g r o u p s 3, 4 a n d 5) . It 
is c o n c l u d e d tha t the ra i sed b l o o d p r e s su re 
found in s o m e p a t i e n t s su spec t ed to have 

Correspondence: Prof. A. O. Falase. MD. Depart-
ment of Mcdicine. University College Hospital, 
Ibadan. I»MB 5116. Nigeria. 

d i la ted ca rd iomyopa thy is not d u e to the 
h a e m o d y n a m i c and biochemical changes that 
occur in heart failure. Such pat ients are 'chronic ' 
hyper tens ives with hyper tens ive hear t fa i lure . 
The i r present ing blood pressure is low because 
of their marked ly reduced cardiac o u t p u t . 

Resume 

Ce t t e e tude a e tc en t repr i se d a n s le but de clari-
fier les rappor t s en t re 1 'hypertension peu s£vdrc 
et t ransi to i re d ' u n e part et la c a r d i o m y o p a t h i e 
d i la tee d ' a u t r e pa r t . C inquan te -c inq pa t i en t s 
on t 6t6 e tudies : 
l e r g r o u p e — c o n t r o l e (12 pa t i en t s ) , 
2e g roupe — des cas surs d ' h y p e r t e n s i o n avec 

a r re t c a rd i aque (14 pa t i en t s ) , 
3e g r o u p e — pat ien ts avec a r r e t c a r d i a q u e 

hypertensif e t tension ar te r ie l le 
d ias tol ique au-dessus de 100 
m m l l g (10 pa t i en t s ) , 

4e g r o u p e — pa t i en t s a t t e in t s poss ib l emen t 
d ' u n e c a r d i o m y o p a t h i e d i l a tee 
avec tens ion a r t l r i e l l c e n t r e 90 
et 100 m m l l g (8 p a t i e n t s ) , 

5e g r o u p e — pat ien ts avec c a r d i o m y o p a t h i e 
d i la tee et t ens ion a r t e r i e l l e 
n o r m a l e , 

A son admiss ion a Phopi ta l , le s ta tu t h e m o -
d y n a m i q u c e t les indices de contract i l i ty cardi -
a q u e de c h a q u e pa t ien t ont 6i6 m e s u r e s 
util isant un l e h o c a r d i o g r a p h i e M - m o d e . O n 
a e g a l e m e n t m e s u r d les exc re t ions de s e r u m de 
s o d i u m , du sd rum de po t a s s ium, du s o d i u m et 
po ta s s ium ur ina i re et d e Pacide vanillyl 
m a n d e l i q u c . Su r tou t d a n s le 4e g r o u p e on 
r e m a r q u e u n e c h u t e d a n s le v o l u m e d ' a p o -
plexic , d e p r o d u c t i o n c a r d i a q u e et des indices 
c a r d i a q u e s en cas d ' a r r e t c a r d i a q u e . La resist-
ance pdriph<5rale vascula i re <5tait plus e l ev^e 
d a n s les 2e , 3e et 4e g r o u p e s d a n s les l e r e t 5c 
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groupes. On a fait la memo constatat ion cn cc 
qui concernait le d iamet re aor t ique . I'tfpais-
seur do la paroi postdrieure dc gauche et la 
masse ventriculaire de gauche. Le volume du 
plasma. les nivcaux de ( 'a ldosterone et du Corti-
sol dtaient plus <31ev£s tandis que les excret ions 
du sodium urinaire et de potassium dtaient 
moins <51ev<5s dans les pat ients souff rant d ' a r re t 
card iaque (3, 4 et 5e groupes) . La conclusion en 
etait que la tension arterielle <5lev<5c q u ' o n re-
trouve chez certains pat ients sou prol ines 
d 'e t re at teints de la cardiomyopathie di la tee . tie 
r£sulte pas des changements hemodynamiques 
et biochimiques dus a 1'arret card iaque . D e tels 
pat ients sont plutot des hypertensifs *chroni-
ques ' — avec arret du coeur hypertensif . Leur 
tension arterielle est pcu clevee & cause de la 
production cardiaque rcduite. 

Introduction 

Dilated cardiomyopathy ( D C M ) is a c o m m o n 
cause of heart failure in most par ts of the tropi-
cal and sub-tropical areas of the world |1 , 2). 
In Nigeria, for example, clinical and autopsy 
studies have shown that DCM is next to hyper-
tension as the most common cause of heart 
failure | 3 -5 | . 

O n e of the clinical features that has been 
associated with DCM in several published re-
ports is the finding of an elevated blood pres-
sure in some pat ients during the period of heart 
failure [4], T h e hypertension is usually mild and 
transient , reverting to normal with t rea tment of 
heart failure and remaining normal a f te r the 
condit ion has improved. Potain in 1889 [6) des-
cribed it as the high blood pressure of failure 
and it was called 'hypertension of decompensa-
tion* by Gallavardin and Hirschfelder , both in 
1910 [7 ,8) . Recently, it was labelled as ' react ive 
hypertension ' because it was thought to be due 
to intense peripheral vasoconstrict ion, in-
creased c a t e c h o l a m i n e secret ion, sodium re-
tention and o ther biochemical dis turbances that 
accompany heart failure (9, 10]. 

Conversely, there are suggestions that the 
hypertension seen in these patients is not due to 
those factors just listed, but that the pat ients 
are primarily hypertensives whose blood pres-
sures fell to lower levels on development of 
heart failure because of poor myocardial func-
tion [11-15| . These authors contend that a fail-

ing left ventricle cannot achieve an increase in 
mean blood pressure and that there are well-
documen ted hypertensives w h o lost the need 
for hypotensive drugs as their hear ts got larger 
112]. Normalizat ion of b lood pressure during 
t rea tment for heart failure is thought to be due 
to a combinat ion of bed rest , low salt diet and 
diuretics, measures that a re known to lower 
blood pressure |14 | . 

In several Afr ican count r ies , hypertension is 
very c o m m o n and hear t fai lure is its commonest 
complicat ion [l()| . Mild hyper tension also 
occurs in many of the pa t ien ts considered to 
have D C M . Difficult ies, t h e r e f o r e , of ten rise 
concerning what level of diastol ic blood pres-
sure should be used to s e p a r a t e hypertensive 
heart fai lure (III IF) f rom D C M with mild 
hyper tens ion , and var ious publ ica t ions in the 
l i terature have not been he lpfu l . For instance, 
some publ icat ions have q u o t e d f igures as low as 
100 m m H g [ 16) and o the r s as high as 130 mml lg 
| I | , as the cut-off level of d ias tol ic blood pres-
sure for separa t ing these two clinical entities. 

We , t he re fo re , s tud ied the haemodynamic 
and biochemical f ea tu res of a g r o u p of Nigerian 
hyper tensives (with and wi thout hear t failure) 
and c o m p a r e d them with pa t i en t s with DCM 
(with and wi thout mild hype r t ens ion ) in order 
to have a c learer u n d e r s t a n d i n g of the role of 
hyper tens ion in the la t ter pa t i en t s . It was hoped 
that these m e a s u r e m e n t s wou ld clarify whether 
the h a e m o d y n a m i c a n d b iochemica l changes 
that occur with hear t fa i lure a r e indeed respon-
sible for the rise in b lood p ressu re in patients 
who have f ea tu re s of D C M but p resen t with 
mild hyper tens ion , or w h e t h e r such pa t ien ts are 
truly hyper tens ives . 

Patients and methods 

Patients 

A total of 72 adult Niger ians we re initially 
selected for s tudy but 17 we re exc luded because 
of the presence of paradoxica l septa l motion 
on M-mode echoca rd iog raphy (which preclu-
ded haemodynamic m e a s u r e m e n t s ) and techni-
cal reasons. T h e remain ing 55 pa t i en t s were 
divided into five groups : 
group 1 —12 normal sub jec t s on no medica-

tion who served as controls ; 
g roup 2 —14 hyper tens ives (diastolic blood 
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Hypertension and dilated cardiomyopathy 103 

pressure above 100 m m l l g ) , with-
out clinical ev idence of hear t 
fa i lure; 

group 3 — 1 0 pat ients with HI IF (diastolic 
b lood pressure above 100 m m l l g ) ; 

group 4 — 8 pat ients with fea tures of D C M but 
with mild hyper tension (diastolic 
blood pressure of 90-100 m m l l g ) ; 

group 5 — I I pat ients with fea tures of D C M 
but no hyper tens ion (i .e. diastolic 
blood pressure below 90 m m l l g ) . 

The pat ients were ob ta ined f rom three 
sources, the Medical Out -pa t i en t , Gene ra l Out -
patient and the Casual ty D e p a r t m e n t s of the 
University College Hospi ta l , I badan . Nigeria. 
A diagnosis of D C M was m a d e if a patient had 
congestive cardiac fai lure of unknown cause, 
cardiac enlargement conf i rmed by postero-
anterior plain chest radiograph and typical 
echocard iography fea tu res described by 
Adesanya and Sanderson (17). A writ ten or 
thumb-printed consent was ob ta ined f rom each 
patient before investigations. 

Methods 
Haemodynamic measurements. Mac mody-

namic measurements were m a d e using M-mode 
echocardiography. This me thod was chosen be-
cause it is harmless , reasonably accurate and 
provides reproducible da ta . Echocard iography 
was per formed using a Smith-Kline Ekol ine 20 
Echocardiograph with a 2.25 M H z acoustically 
focussed t ransducer (S .K.I . Model C- I0 ) of 
1.25 cm diameter . T h e ou tpu t of the ul trasono-
scope was displayed oscilloscopically and re-
corded on the stripchart of the Cambr idge 
multipurpose recorder . T h e recordings were 
made at a speed of 50 m m per second; simul-
taneous E C G tracings were included for timing. 
The patients were examined in the left semi-
lateral position at 40° incline to the horizontal 
as this position was most convenient for all the 
subjects, especially those with heart failure. 

Echocard iography pa t te rns of the mitral 
valve, inter-ventricular sep tum, left ventricular 
cavity size and posterior left ventricular wall 
were recorded by the technique described by 
Feigenbaum (18). Measurement of the left 
ventricular (LV) minor axis at end-diastole 
(LVIDd) was taken between the endocardial 
surface of the posterior LV wall and the septum 

at the peak of the R wave of a s imul taneously 
recorded electrocardiogram. T h e short axis at 
end-systole (LVIDs) was taken at the point 
where the endocardial surface of the sep tum 
and posterior wall were nearest to each o the r . 
T h e LV wall thickness was measured at end-
diastole from the endocardial echo to the edge 
of the epicardial echo. Left ventr icular wall 
mass was calculated f rom the equa t ion of 
Bcnnct and Evans [19]. Eject ion fract ion ( E F ) 
was calculated using the formula : 

E F = LV diastolic volume — LV systolic volume 
LV diastolic volume 

where LV systolic volume = s t roke vo lume. 

The ventricular volumes were es t imated in 
normal and hypertensive pat ients by the cube 
method [20J and in patients with D C M by the 
regression equation of Fortuin el al. | 21 | . T h e 
latter was considered more accurate than the 
cube method for est imating left ventricular 
volumes in dilated hearts . T h e mean velocity of 
circumferential fibre shor tening (mVcF) was 
calculated from the equat ion: 

L V I D d - L V I D s mVcF = * 
LVIDd x E T 

where 
LVIDs = LV internal dimension in end-

systole, 
LVIDd = LV internal dimension in end-

diastole, and 
E T = eject ion t ime. 

The cardiac output ( C O ) was calculated by 
multiplying the heart rate ( H R ) by the s t roke 
volume (SV). Hear t rate was d e t e r m i n e d f rom 
the electrocardiographic tracing ob ta ined at the 
beginning of the procedure . 

The mean arterial blood pressure ( B P m ) and 
systemic vascular resistance ( S V R ) were calcu-
lated by the non-invasive me thod descr ibed by 
S te fadouros et al. [22]. 

Systolic t ime intervals were measured in each 
patient according to the me thod of Weissler et 
al. [231. 

Each patient had a plain radiograph of the 
chest taken in the pos te ro-an te r ior posi t ion. 
T h e cardiothoracic ra t io was calculated by the 
method of Lusted «\nd Keats [24], while the 
aort ic d iameter was measured by the m e t h o d 
of Brockington and Bohrer [25]. 
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104 S. O. A. Lawal, I f . O. Osotimehin ami A. O. Falase 

T h e body sur face a rea was der ived f r o m the 
weight a n d height of each pat ient using t h e 
D u b o i s and Dubo i s (26] he igh t -weigh t e q u a -
t ion: 

71 .84W 0 4 2 5 x B S A II 0.725 

w h e r e B S A = body sur face a rea (cm") , W = 
weight (kg) , and II = height ( cm) . 

Biochemical measurements. T h e fo l lowing 
b iochemica l m e a s u r e m e n t s were m a d e on each 
pa t i en t : s e r u m electrolytes and u rea , p lasma 
renin activi ty, a ldos t e rone , and Cortisol. P lasma 
v o l u m e , 24-h ur inary sodium and potass ium ex-
c re t ion , and 24-h V M A excret ion w e r e a l so 
m e a s u r e d . 24-h ur ine was col lected a f t e r 5 days 
on the hospital d ie t , which conta ins 150 m E q of 
sod ium (Na + ) per day (Diete t ics D e p a r t m e n t 
of the Universi ty College Hospi ta l , I b a d a n ) in 
the cont ro l and hyper tensive g roups , while this 
was d o n e on the first day of admission in 
pa t ien ts with heart fai lure. Plasma vo lume was 
m e a s u r e d by the radio- iodinated se rum albu-
min di lut ion technique as opt imized by Taraz i et 
al. (27). Plasma a ldos te rone and p lasma renin 
activity were de t e rmined by rad io immunoassay 
(Seronodiagnos t ic , London) . 

Statistical analysis 

T h e h a e m o d y n a m i c and biochemical da ta were 

ana ly sed wi th t h e aid of an IBM sys tem 370 
c o m p u t e r of t h e Univers i ty of I b a d a n compu t -
ing c e n t r e . T h e s o f t w a r e ava i l ab le w a s the sta-
tistical p a c k a g e for t h e social sc iences (SPSS) 
a n d this w a s u s e d to ca lcu la te t h e s u m m a r y in-
d ices of t h e d a t a . S ince t h e r e a r e m o r e t han two 
d i sease g r o u p s t o be c o m p a r e d fo r e ach vari-
ab le , ana lys i s of v a r i a n c e t e c h n i q u e w a s first 
used to d e t e c t w h e t h e r t h e r e w e r e d i f f e r ences 
b e t w e e n , a n d w i th in , t h e g r o u p s . T h e resul ts 
w e r e r e f e r r e d t o t h e F -d i s t r i bu t i on t ab le for de-
cis ion. A resul t w a s r e g a r d e d a s s tat is t ical ly sig-
nif icant if it r e a c h e d t h e 5 % e r r o r . C o m p a r i s o n s 
b e t w e e n t h e m e a n v a l u e s of t h e va r i ab les were 
t hen m a d e us ing S t u d e n t ' s / - tes t . 

Resul ts 

T h e cl inical c h a r a c t e r i s t i c s o f t h e p a t i e n t s are 
s h o w n in T a b l e 1. F o u r of t h e f ive g r o u p s had 
s imi lar m e a n a g e s , bu t g r o u p 4 h a d a higher 
m e a n age t h a n t h e re s t . A s e x p e c t e d , p a t i e n t s in 
hea r t f a i l u re h a d h i g h e r h e a r t r a t e s . 

Cardiac size parameters 

T h i s is s h o w n in T a b l e 2 . T a b l e 3 s h o w s the t 
va lues a n d s ta t is t ica l s i g n i f i c a n c e of t h e var ious 
con t r a s t s . T h e L V I D d of g r o u p s 2, 3 a n d 4 did 
not d e f e r at t h e p r o b a b i l i t y leve l of 5 % . G r o u p 

Tabic 1. Clinical characteristics of subjects 

Suspected DCM 
Normal with mild 
subjects Hypertensiv e subjects hypertension DCM 

Heart failure patients 

Group 1 Group 2 Group 3 Group 4 Group 5 

Number 12 14 10 8 11 
Sex ratio (men/women) 10:2 7:7 7:3 7:1 5:6 
Age (years) mean and range 45 (30-60) 45 (24-63) 45 (35-60) 56 (33-65) 42 (23-60) 
Body surface area ( n r ) 

(mean ± s.d.) 1.69 ± 0.06 1.71 ± 0.08 1.70 ± 0.08 1.72 ± 0.10 1 .(>8 ± 0.08 
Heart rate (bcats/min) 

(mean and range) 68 (64-74) 75 (60-100) 101 (80-112) 103 (100-108) KM (96-114) 
Mean arterial pressure 

(mmllg)(mean ± s.d.) 83 ± 4 131 ± 40 131 ± 5 112 ± 9 88 ± 7 
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Table 2. Cardiac size parameters of subjects 

105 

Suspected DCM 
Normal with mild 
subjects Hypertensive subjects hypertension DCM 

Heart failure patients 

Group 1 Group 2 Group 3 Group 4 Group 5 

End-diastolic diameter (cm) 4.8 ± 0.11 5.1 ± 0.53 5.1 ± 0.25 5.2 ± 0.13 5.9 ± 0.33 
End-systolic diameter (cm) 3.4 ± 0.14 4.0 ± 0.53 4.5 ± 0.25 4.6 ± 0.10 5.5 ± 0.16 
Left ventricular posterior 

wall thickness (cm) 0.6 ± 0.08 0.9 ± 0.23 1.3 ± 0.08 l . l ± 0 . 1 2 0.6 ± 0.10 
Left ventricular mass (gm) 191 ± 18 294 ± 100 382 ± 34 309 ± 47 221 ± 52 
Left atrial diameter (cm) 2.5 ± 0.06 2.9 ± 0.38 4.0 ± 0.65 3.7 ± 0.67 3.4 ± 0.48 
Aortic diameter (echo) (cm) 2.4 ± 0.11 2.8 ± 0.41 3.1 ± 0.34 2.8 ± 0.46 2.5 ± 0.25 
Aortic diameter (CXR) (cm) 5.4 ± 0.47 6.9 ± 0.65 7.5 ± 0.47 7.1 ± 0.64 6.3 ± 0.4S 
Cardiothoracic ratio 0.43 ± 0.04 0.52 ± 0.04 0.62 ± 0.05 0.70 ± 0.07 0.68 ± 0.06 

Values are means ± s.d. 

5 bad the largest end-d ias to l ie d i a m e t e r and this 
was s ignif icant ly larger t han those of the o t h e r 
g roups . G r o u p 5 pa t i en t s a l so h a d the largest 
L V I D s . P a t i e n t s in hea r t fa i lure had signifi-
cantly la rger h e a r t s at end-sys to le than those 
wi thou t . T h i s is e x p e c t e d , as L V d imens ions in-
crease wi th hea r t fa i lure . A l t h o u g h the end-
diastolic a n d end-sys to l ic d i m e n s i o n s of g r o u p 5 
were s ignif icant ly la rger t han those of g r o u p s 3 
and 4, t h e r e w a s n o signif icant d i f f e r ence be-
tween the la t ter two g r o u p s , w h o , like g r o u p 5 
pa t ien ts , w e r e in hear t fa i lure . It was interes t -
ing, h o w e v e r , to n o t e that the L V d i m e n s i o n s in 
systole of p a t i e n t s with h y p e r t e n s i o n , but with-
out clinical e v i d e n c e of hea r t fa i lure ( g r o u p 2), 
were a l so signif icantly increased c o m p a r e d with 
cont ro ls , a l t hough not to the s a m e ex ten t as 
those with hea r t fa i lu re . Similar t r e n d s were 
also f o u n d in t h e va lues o b t a i n e d for left atr ial 
d imens ions a n d ca rd io tho rac i c ra t ios . A s ex-
p e c t e d . pa t i en t s in hear t fa i lu re (g roups 3 , 4 a n d 
5) h a d larger left a t r ia a n d ca rd io thorac ic ra t ios 
t han cont ro l s . 

T a b l e 2 a l so shows that the left ven t r icu la r 
wall was th icker in t h e hyper t ens ives (g roups 2 
and 3). T h e L V wall of pa t i en t s in g r o u p 4 
( D C M with mild h y p e r t e n s i o n ) was a lso thick 
and c o m p a r a b l e with t hose with hype r t ens ion 
(groups 2 a n d 3), w h e r e a s those with D C M a n d 
no hyper t ens ion ( g r o u p 5) had similar wall 

thicknesses as cont ro ls . A similar t r e n d w a s 
a lso found with the left ven t r icu la r mass . 

T h e results of aor t ic d i ame te r s m e a s u r e d on 
plain chest rad iograph a n d e c h o c a r d i o g r a p h y 
showed that those with hype r t ens ion ( g r o u p s 2 
and 3) had significantly h igher va lues t h a n con-
trols. T h e values for g r o u p 4 pa t i en t s ( D C M 
with mild hyper t ens ion) were similar to g r o u p s 
2 a n d 3 (hyper tens ives ) , a n d signif icantly h igher 
than g r o u p 5 pa t i en t s ( D C M wi thou t h y p e r t e n -
s ion) , on plain chest r ad iog raph . G r o u p 5 
pa t ien ts had c o m p a r a b l e va lues with c o n t r o l s 
on echoca rd iog raphy but slightly h igher va lues 
on chest X-ray . 

Haemodynamic measurements 

T h i s is shown in T a b l e 4. T h e / va lues a n d stat is-
tical s ignif icance of the va r ious con t r a s t s a r e 
shown in T a b l e 5. 

S t roke vo lume a n d index w e r e s ignif icant ly 
r e d u c e d in all the pa t i en t s with hea r t f a i lu re , 
c o m p a r e d with con t ro l s and hype r t ens ive s wi th-
out hear t fa i lu re ( g r o u p 2) . T h e lowest va lues 
were o b t a i n e d in g r o u p 4 p a t i e n t s ( D C M with 
mild hype r t ens ion ) . G r o u p 4 pa t i en t s a lso had 
the smallest ca rd iac o u t p u t a n d index a n d these 
w e r e significantly d e c r e a s e d c o m p a r e d with 
cont ro l s . T h e card iac index of g r o u p 4 pa t i en t s 
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Hypertension and dilated cardiomyopathy 

Table 4. Left ventricular function parameters of the subjects 

107 

Suspected DCM 
Normal with mild 
subjects Hypertensive subjects hypertension DCM 

Heart failure patients 

Group I Group 2 Group 3 Group 4 Group 5 

Stroke volume (ml/beat) 71 ± 3.8 66 ± 17.0 49 ± 10.5 42 ± 6.3 45 ± 8.2 
Stroke index (ml/beat /nr) 42 ± 6.9 39 ± 4.8 29 ± 4.2 24 ± 5 .1 27 ± 5.4 
Cardiac output (1/min) 4.83 ± 0.16 4.96 ± 1.27 4.92 ± 0.75 4.31 ± 0.60 4.63 ± 0.77 
Cardiac index (l/min/nr) 2.78 ± 0 . 1 5 2.82 ± 0.69 2.86 ± 0.33 2.25 ± 0.23 2.74 ± 0.43 
Systemic vascular resistance 1384 ± 58 2183 ± 561 2266 ± 237 2091 ± 237 1541 ± 181 
Ejection fraction (%) 65 ± 2.3 50 ± 5.2 35 ± 2.6 30 ± 3.0 20.9 ± 3.9 
Mean velocity of circumferential 

litre shortening (circ/sec) 1.3 ± 0.08 0.7 ± 0.10 0.6 ± 0.10 0.4 ± 0.08 0.3 ± 0.06 
Pre-ejection period 

(msec) (PEPI) 120 ± 5.7 146 ± 14.4 171 ± 12.9 174 ± 12.0 182 ± 13.2 
Left ventricular ejection time 

(msec) (LVETI) 403 ± 9.3 399 ± 3 . 3 374 ± 13.2 364 ± 6.6 358 ± 5.1 
PEP/LVET 0.30 ± 0.09 0.37 ± 0.15 0.46 ± 0.21 0.48 ± 0 . 1 2 0.51 ± 0.21 
Left ventricular ejection rate 104.2 ± 5.0 96.7 ± 6.2 77.2 ± 4.5 67.0 ± 3.0 74.9 ± 5 1 

Values are means ± s.d. 

was s ignif icant ly less t h a n those of pa t i en t s in 
g r o u p s 3 a n d 5. t h e o t h e r g r o u p s with hear t 
fa i lure . 

T h e S V R . as e x p e c t e d , w a s increased in 
hyper tens ives . T h e va lue in g r o u p 4 pa t ien ts 
( D C M with hype r t ens ion ) was c o m p a r a b l e with 
t hose of hyper t ens ives (g roups 2 and 3) . While 
the S V R in g r o u p 5 pa t i en t s ( D C M without 
hype r t ens ion ) was significantly h igher than con-
trols . it was significantly less than those of 
g r o u p s 2. 3 and 4. 

E v i d e n c e for r educed myocardia l funct ion in 
all the pa t i en t s , including hyper tens ives wi thout 
hear t fa i lu re , is a lso shown in the values 
o b t a i n e d for the fol lowing p a r a m e t e r s : left ven-
tricular e j ec t ion ra te , e j ec t ion f rac t ion , m V c F , 
pre -e jec t ion pe r iod and P E P / L V E T rat io . As 
expec t ed , those with hear t fai lure had worse 
values. 

liiochemicul measurements 

The results of the var ious b iochemical para -
meters m e a s u r e d a re shown in T a b l e 6; the / 
values a n d statistical significance of t h e var ious 

contras ts are shown in T a b l e 7. P lasma aldo-
s te rone was raised c o m p a r e d with con t ro l s in 
hyper tensives without hea r t fai lure ( g r o u p 2) 
but much m o r e significantly in all pa t i en t s who 
had hear t fai lure (g roups 3, 4 and 5). P lasma 
Cortisol was similarly raised in g r o u p 2 pa t i en t s , 
c o m p a r e d with controls , a l though it did not 
reach a level of significance. Significantly 
higher levels were ob ta ined in g roups 3 . 4 a n d 
5 pat ients who had hear t fai lure. Plasma 
volume cor rec ted for height was con t rac ted in 
g roup 2 pat ients , but significantly e leva ted in 
o thers . Plasma renin activity, howeve r , showed 
no change , except in pa t ien ts with 111 IF who 
had e levated values. Normal va lues of p lasma 
renin activity in Nigerians vary f r o m 0.15 to 2 .5 
ng/ml/h 128]. 

Sc rum sodium showed a significant d e c r e a s e 
in g roup 3 pat ients , c o m p a r e d with cont ro ls , 
and a significant e levat ion in g r o u p 5 pa t i en t s , 
c o m p a r e d with g r o u p s 3 and 4. Sc rum potas-
sium in g roup 2 pa t ien ts was significantly less 
than the values o b t a i n e d in g roups 1 and 4 . 

T h e 24-h ur inary sod ium excret ion was in-
creased in hyper tens ion without hear t fai lure 
but significantly r educed in all the g roups w h o 
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Hypertension and dilated cardiomyopathy 

Table 6. Biochemical parameters of subjects 

Suspcctcd DCM 
Normal with mild 
subjects Hypertensive subjects hypertension DCM 

Heart failure patients 

Group 1 Group 2 Group 3 Group 4 Group 5 

Serum sodium (mEq/l) 136.9 ± 4.6 135.1 ± 3.2 132.9 ± 3.9 133.9 ± 2.5 137.5 ± 2.8 
Serum potassium (mEq/l) 3.9 ± 0.45 3.8 ± 0.50 3.5 ± 0.33 4.0 ± 0.37 3.7 ± 0.36 
Plasma aldosterone (pg/ml) 1 IK ± 25 224 ± 117 318 ± 85 309 ± 69 311 ± 69 
Plasma renin activity 

(ng/ml/h) 0.42 ± 0.41 0.33 ± 0.36 3.51 ± 2.24 0.49 ± 0.49 1.26 ± 0.28 
Plasma Cortisol (nig/100 ml) 5.3 ± 2.1 7.0 ± 2.4 13.7 ± 5.4 12.7 ± 2.9 14.0 ± 4.0 
Plasma volume (1) 1.94 ± 0.34 1.62 ± 0.67 3.16 ± 0.47 3.64 ± 0.88 3.97 ± 0.83 
Plasma volume per cm height 11.8 ± 1.7 9.7 ± 4.2 18.9 ± 2.7 21.1 ± 5.3 24.1 ± 4.5 
24-h urinary sodium 

excretion (niEq/day) 67 ± 25 95 ± 33 25 ± 11 31 ± 10 25 ± 10 
24-h urinary potassium 

excretion (mEq/day) 43 ± 25 33 ± 17 16 ± 12 18 ± 8 14 ± 6 
24-h urinary VMA excretion 

(mg/day) 7.0 ± 0 12.8 ± 3.0 7.0 ± 0 8.7 ± 4.S 7.0 ± 0 

Values are means ± s.d. 

had hea r t fa i lu re . T h e 24-h u r ina ry potass ium 
excre t ion was similary r e d u c e d in all t h e g r o u p s 
with hea r t fa i lure . T h e va lues for 24-h ur inary 
V M A exc re t i on s h o w e d that t he re was n o signi-
f icant d i f f e r e n c e b e t w e e n the cont ro l va lue a n d 
t h o s e of the o t h e r g r o u p s , except g r o u p 2. Also , 
t h e r e w a s n o s ignif icant d i f f e r e n c e b e t w e e n the 
v a l u e s o b t a i n e d in the g r o u p s with hea r t fa i lure 
( g r o u p s 3 . 4 a n d 5) . 

Discussion 

T h e resul t s s h o w e d the changes e x p e c t e d with 
hear t fa i lu re : d e p r e s s e d s t roke v o l u m e , e j ec t ion 
f rac t ion a n d c a r d i a c o u t p u t ; increased hea r t 
ra te and S V R ; e l eva t ed p lasma Cortisol and 
a l d o s t e r o n e ; increased p l a sma vo lume ; s o d i u m 
and po tas s ium r e t en t i on . T h e s e a rc the fac tors 
suspec ted to be respons ib le for the e leva t ion of 
b lood p ressure in pa t i en t s with D C M . 
H o w e v e r , a close look at o u r f indings shows 
that this could not be so . fo r these c h a n g e s 
occur red in D C M regard less of w h e t h e r b lood 
pressure was ra i sed . T h e y also occur red in 

pa t ients with I IMF. T h u s , these changes a r c 
the normal response to hear t fa i lure . 

A l though S V R was significantly raised in 
pat ients with D C M wi thout hyper tens ion 
( g r o u p 5), c o m p a r e d with controls , the eleva-
tion was cons iderably less than those of hyper -
tensives (g roups 2 and 3). Conver se ly , the rise 
of S V R in pa t ien ts with D C M a n d mild hyper -
tension (g roup 4) was substant ia l a n d c o m p a r -
able with those of g roups 2 a n d 3. It was a l so 
significantly higher than those o b t a i n e d in 
g r o u p 5 pa t ien ts , suggest ing that t h e e l eva t ion is 
not d u e to hear t fa i lure a lone . Increased S V R is 
cons idered the h a e m o d y n a m i c ha l lmark of 
diastol ic hyper tens ion | 29 , 3U|. T h e S V R is a lso 
raised in pa t i en t s with hear t fa i lure , i r respect ive 
of cause , as shown in this s tudy . H o w e v e r , the 
p h e n o m e n a l rise of the S V R in g r o u p 4 
pa t ien ts , i.e. D C M with mild hype r t ens ion , 
with va lues similar to those with def in i te hyper-
tension (g roups 2 and 3), suggests to us that 
g r o u p 4 pa t i en t s a r e , in fac t , hyper tens ives , and 
that the m a r k e d increase in thei r S V R is not 
d u e solely to the normal response of the body to 
hear t fa i lure . 
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Hypertension and dilated cardiomyopathy 111 

T h e r e a r e o t h e r p ieces of e v i d e n c e tha i rein-
fo rce this sugges t ion . T h e left ven t r icu la r wall 
th ickness a n d L V mass of g r o u p 4 p a t i e n t s w e r e 
m a r k e d l y i nc rea sed , c o m p a r e d with con t ro l s 
and p a t i e n t s wi th D C M wi thou t mild h y p e r t e n -
sion ( g r o u p 5 ) . a n d w e r e c o m p a r a b l e wi th , o r 
s o m e t i m e s h ighe r t h a n , those of hyper tens ives . 
T h e impl ica t ion of this f ind ing is that t h e L V 
muscle of g r o u p 4 p a t i e n t s is h y p e r t r o p h i e d , as 
in g r o u p s 2 a n d 3, mos t likely in r e sponse to a 
c h r o n i c p r e s s u r e load . F u r t h e r m o r e , t h e aor t ic 
d i a m e t e r of g r o u p 4 p a t i e n t s w a s marked ly in-
c r e a s e d a n d aga in c o m p a r a b l e with those of de-
f ini te h y p e r t e n s i v e s ( g r o u p s 2 a n d 3) . Di la ta t ion 
of t h e a o r t a is a use fu l c o n f i r m a t o r y sign of 
h y p e r t e n s i o n in A f r i c a n s (25). Th i s f ind ing , 
t h e r e f o r e , no t only sugges ts that t hese pa t i en t s 
a r e l ong - s t and ing hype r t ens ives , but a lso con-
f i rms p r e v i o u s r e p o r t s , which s h o w e d that en-
l a r g e m e n t of ao r t i c s h a d o w is very useful in 
i d e n t i f y i n g t h o s e p a t i e n t s with suspec ted D C M 
w h o h a v e b a c k g r o u n d hype r t ens ion | 3 I | . 

If p a t i e n t s wi th D C M a n d mild hyper tens ion 
a r e l ong - s t and ing hype r t ens ive s , why then d o 
t hey p r e s e n t with re la t ively low b lood p ressu res 
c o m p a r e d with o t h e r hyper tens ives such as 
p a t i e n t s in g r o u p 3 ? W h e n t h e left ven t r icu la r 
func t ion a n d cont rac t i l i ty indices of g r o u p s 3 
a n d 4 a r e c o m p a r e d , g r o u p 4 p a t i e n t s consis-
tent ly had lower s t r o k e v o l u m e , s t roke index, 
c a r d i a c o u t p u t and c a r d i a c index , and all these 
va lues excep t the ca rd i ac o u t p u t r eached a level 
of s igni f icance . G r o u p 4 pa t i en t s a lso had 
slightly w o r s e systolic t ime interval indices, 
m V c F a n d s ignif icant ly lower e jec t ion f rac t ion . 
It is well k n o w n tha t b lood p ressure is a product 
of c a r d i a c ou tpu t a n d S V R . Since t h e cont rac-
tility indices of t h e left ventr ic le of pa t i en t s in 
g r o u p 4 a r e m a r k e d l y r e d u c e d , a l though they 
still h a d a high S V R . it fol lows that their b lood 
p res su re must have d r o p p e d a s a result of 
r e d u c e d c a r d i a c o u t p u t . T h e m a r k e d reduc t ion 
in bo th the s t roke index and the ca rd i ac 
contract i l i ty in g r o u p 4 pa t i en t s , desp i te a signi-
ficant c o m p e n s a t o r y t achyca rd ia , c lear ly 
expla ins why they could ne i the r main ta in a 
h igher ca rd i ac o u t p u t nor a h igher b lood pres-
su r e . un l ike g r o u p 3 pa t i en t s . 

I r o m this s t u d y , it s e e m s tha t most of o u r 
pa t i en t s with hype r t ens ion have low p lasma 
renin act ivi ty , e v e n when they a r e in hear t fail-
ure . G r o u p 3 pa t i en t s , h o w e v e r , had high renin 
levels, p r o b a b l y because of a d e c r e a s e d hepa t i c 

renin c lea rance |32). A n o t h e r exp lana t ion may 
be that they had a m o r e p r o n o u n c e d s y m p a t h e -
tic ne rvous system activity. T h e i r 24-h u r ina ry 
V M A excre t ion was . howeve r , no t ra i sed , but 
this is an insensit ive index of increased a d r e n e r -
gic ne rvous activity. It is neve r the les s c lear 
f rom o u r results that the raised a l d o s t e r o n e 
levels in our pa t i en t s with hea r t fa i lure is not 
d u e to increased r en in -ang io t ens in act ivi ty, 
s ince renin levels were low in most cases . T h e 
high plasma a ldos t e rone values could be d u e to 
dec reased rate of pa renchymal ex t rac t ion a n d 
inactivation of a ldos t e rone by the liver cells 
1321 

A n o t h e r observa t ion in this s tudy is the con-
tracted p lasma vo lume cor rec ted for height in 
g r o u p 2 pa t ien ts (hyper tens ives wi thout clinical 
ev idence of hea r t fa i lure) , a l t hough it w a s ex-
p a n d e d , as e x p e c t e d , in those with hear t 
fa i lure . T h e s e f indings a r e similar to those of 
Tarazi et al. |27], w h o found that pa t i en t s with 
essent ial hyper tens ion t ended to have a con-
t racted p lasma vo lume . 

G r o u p 2 pa t i en t s exc re t ed m o r e sod ium in 
their u r ine , c o m p a r e d with cont ro ls . T h i s 
p h e n o m e n o n is a lso wel l -known a n d is cal led 
hyper tens ive exaggera ted nat r iurcs is (33). T h e 
reason for this is, howeve r , not c lear . 

In conclus ion, this s tudy d i sproves the con-
cept of "reactive hypertension* in o u r pa t i en t s 
with suspec ted D C M a n d mild hyper t ens ion . 
T h e r e is def ini te h a c m o d y n a m i c ev idence of 
hyper tens ive cardiovascular d isease in the 
pat ients . T h e y , t he re fo re , cons t i tu te a g r o u p 
of I IMF with poo re r myocardial func t ion and 
should be classified a n d t rea ted as such. 
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