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Quinapril for coronary artery disease
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SUMMARY
The TREND study, using the angiotensin-converting enzyme (ACE)
inhibitor quinapril, showed improvement in endothelial function in
normotensive patients of coronary artery disease who did not have
hyperlipidaemia, evidence of heart failure or cardiomyopathy, This
is a double-blind randomized, placebo-controlled study, measuring
the effects of 40 mg quinapril on coronary artery diameter responses
using quantitative coronary angiography, Acetylcholine response
was used for assessment of endothelial function. Endothelial dys-
function was defined as >5% constriction or no response to acetyl-
choline. During the initial coronary angiogram, the target vessel was
identified. This was a vessel with <40% stenosis which exhibited
endothelial dysfunction. Acetylcholine was given by two step-wise
intracoronary infusions of 10-6 mol/L and 10-4 mol/L at 0.8 mil
minute for 2 minutes. Angiogram was repeated immediately after
each infusion. Then, a nitroglycerin bolus (mean 206 ug) was given
followed by a repeat angiogram identical to the one performed at
baseline. Six months later the test was repeated with the same
protocol, after stopping the study medication for about 76 hours. The
patients also stopped all vasoactive medications except beta-blockers
or sublingual nitrates 12 hours prior to the test.

The study randomized 51 patients to the quinapril group and 54
to the placebo group. At baseline, the degree of acetylcholine-
induced vasoconstriction was similar to the initial infusion, causing
about 5% constriction in both treatment groups; the second infusion
caused amean constrictor response of9.4% and 14.3%in the placebo
and quinapril group (p=ns), respectively. After 6 months, the placebo
group showed no change in response, whereas the quinapril group
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showed a significantly less constrictor response (1.6% v. 2.3%)
compared to the baseline (p<0.014).

COMMENT
Angiotensin-converting enzyme (ACE) inhibitors have been
shown to be beneficial in hypertension, incipient and overt
congestive heart failure and acute myocardial infarction. Activa-
tion of the renin-angiotensin system is one of the body responses
to stress and the endothelial cells can generate their own tissue
ACE. Normally, the constrictive effect oftissue ACE is countered
by nitric oxide, the tissue endothelium-derived relaxing factor
(EDRF).' Endothelial damage results in the inability of the
coronary arteries to dilate during reduced coronary flow due to
lower levels of EDRF.2 Endothelium-mediated coronary vaso-
dilatation is impaired in patients of coronary artery disease and
this may be one of the early steps in the pathogenesis of athero-
sclerosis. J This study showed improvement in the endothelial
function in normotensive patients of coronary artery disease who
did not have hyper lipidaemi a, evidence of heart failure or cardio-
myopathy. Coronary artery responses to acetylcholine were used
to assess coronary endothelial function. Normal coronary arteries
respond to acetylcholine by vasodilatation. Coronary endothelial
dysfunction presents as coronary vasoconstriction. Patients who
initially had coronary vasoconstriction showed a reduction in the
degree of vasoconstriction after taking quinapril for six months.

Animal studies in hypercholesterolaemic states have shown
that ACE inhibitors have a direct role in the improvement of
endothelial function." The possible mechanisms of benefit in-
clude inhibition of angiotensin II-induced hypertrophy and pro-
liferation of vascular smooth muscle cells,' prevention of
release of growth promoting factors and also reduction of free
radical release which, in turn, reduces nitric oxide degradation."
ACE inhibitors also antagonise macrophage function and de-
crease the breakdown of bradykinin, thus promoting release of
nitric oxide. Coronary events have been shown to be reduced in
trials of ACE inhibitors in patients with impaired left ventricular
function." Endothelial damage is common in both heart failure
and ischaemia and is known to disrupt the normal vasomotor tone,
It potentiates the effect of endothelium-derived constrictive factor
endothelin, which is activated further by the increased angio-
tensin II levels. Angiotensin II stimulates the NADHINADPH
oxidases of smooth muscle cells, leading to superoxide anion
generation which further degrades nitric oxide. Bradykinin de-
gradation via ACE also increases vasoconstriction by diminish-
ing the formation of nitric oxide, The benefit due to quinapril is
probably related to the effect of ACE inhibitors on both angio-
tensin II and bradykinin. ACE inhibitors attenuate angiotensin 11-
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mediated generation of free radicals and augment the bradykinin-
induced activation of nitric oxide. Quinapril hydrochloride has a
short half-life and a potent binding capacity for both plasma and
tissue ACE. There are as yet no data on whether the lipophilicity
and tissue binding capacity of quinapril make it uniquely capable
of improving endothelial function. Other ACE inhibitors would
therefore require further testing before the results of the TREND
study can be extended to them.

The improvement in endothelial dysfunction by ACE inhibi-
tors may explain the effects of ACE inhibitors in reducing the
number of ischaemic events and need for revascularization in the
SAVE and SOL VD studies of ACE inhibitors in left ventricular
dysfunction. In these studies, the benefit may have partially been
due to the improvement in left ventricular function. This study
suggests that some of the benefit may be due to improvement in
endothelial function. This hypothesis is being tested in the quinapril
ischaemic event trial (QUIET), a 3-year trial to assess the ability
of quinapril to reduce ischaemic events in patients with estab-
lished coronary artery disease and preserved left ventricular
function. TREND is the first study to provide a new pathophysio-
logical rationale for the use of ACE inhibitors in patients of
coronary artery disease with normal left ventricular function.
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Cigarette smoking in China-A message
for India
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SUMMARY
This is a report from China of a prospective cohort study of 18 244
men, aged 45-64 years, who were followed up for a mean of 5.4
years. About 80% of the men residing in four geographic areas in the
city of Shanghai responded to an invitation to enrol in the study. The
recruitment took place between 1 January 1986 and 30 September
1989, and the cut-off date for follow up was 30 September 1993. The
follow up percentage was 99.7% and a total of 98 267 man-years
accrued. Follow up was carried out for mortality with specific cause
of death and for incidence of cases of cancer through a population-
based cancer registry. Details of the follow up procedure were
published elsewhere.

At baseline, about 50% of men were reported to be current
smokers and 7% ex-smokers. About half the current smokers smoked
more than 20 cigarettes a day. In general, those who started smoking
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at an early age were heavier smokers. Ex-smokers had given up
smoking about 8 years before the start of the study but did not differ
from current smokers in the age at which they started smoking,
number of cigarettes smoked per day and the duration of smoking.
Being in small numbers, ex-smokers were excluded from analysis.

Cigarette smoking was significantly associated with an overall
increased risk of cancer (relative risk, RR 1.9); the most important of
these were cancers of the lung (RR 6.5) and head and neck (RR 5.2)-
both had a significant dose-response relationship. A negative asso-
ciation with age at starting smoking was also significant. All-cause
mortality was significantly higher among smokers (RR 1.4) and apart
from cancer that accounted for the largest proportion (41 %) of all
deaths, mortality was significantly higher for ischaemic heart disease
(RR 2.0), other heart disease (RR 2.4) and chronic obstructive
pulmonary disease (RR 1.4). Overall mortality was somewhat lower
during the first year of enrolment and was explained by the exclusion
of terminally ill patients from the cohort. Overall, 21 % of the all-
cause mortality and 36% of the cancer incidence could be attributed
to cigarette smoking.

An important variable that independently affected the magnitude
of the RR was the age at which smoking was started. The study
revealed that older men started smoking at later ages compared to
younger men who started smoking earlier and were smoking a higher
number of cigarettes per day. Based on these patterns, it was pre-
dicted that the smoking-attributable mortality would rise further.

COMMENT

The findings reported in this paper are neither novel nor surpris-


