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Physicians at Vancouver’s St. Paul’s
Hospital played a major role in an in-
ternational study of heart attack pa-
tients with cardiogenic shock that
shows that immediate angioplasty or
bypass surgery improves the long-term
chances of survival (N Engl J Med
1999;341[9]:625-34). The study was
conducted in 30 centres in Europe,
South America, New Zealand and
North America, with the largest num-
ber of patients at St. Paul’s Hospital.

A total of 302 patients were selected
for the project from several thousand pa-
tients who were screened. The subjects

all suffered cardiogenic shock within 24
hours of an infarction. Shock occurs as a
complication in about 5% of all myocar-
dial infarctions. Other criteria for inclu-
sion were a systolic blood pressure of less
than 90 mm Hg, and low cardiac output.
There were no age or sex restrictions.

Patients were randomly divided into
2 groups; the experimental group re-
ceived immediate angioplasty or bypass
surgery within 48 hours of cardiac ar-
rest, while the control group was
treated with conventional medical ther-
apy. Standard treatment has been to
stabilize patients before carrying out

the high-risk procedures. The patients
who underwent angioplasty or surgery
had a survival rate up to 20% higher af-
ter 6 months than the patients given
medical therapy. Of the patients in the
angioplasty/surgery group, those under
age 75 did significantly better than
those who were older. 

“Overall, the mortality rate is quite
dramatically reduced,” says Dr. John
Webb, a cardiologist and one of the
study’s lead authors. “But the benefit
seems largely restricted to people under
the age of 75. If you treat 1000 patients,
you have 200 more people alive than if
you hadn’t treated those patients. And
after one year, those numbers become
even more dramatic.”

A shorter hospital stay is another
benefit of the surgical treatment option.
The patients have been followed up for
a year, and further follow-up is
planned, depending on funding.

As a result of the study’s findings,
the American Heart Association and
the American College of Cardiology
have revised their guidelines for the
treatment of heart attacks. In younger
patients, “the standard of care is now
early revascularization for shock,” says
Webb. The problem now is how to ac-
commodate demand in terms of trans-
portation, emergency department ac-
cess and bed availability, he adds. —
Heather Kent, Vancouver

A shot in the arm for shock to the heart

An ACE inhibitor in the hole for cardiovascular prevention
A large international study has found
that ramipril, an angiotensin-convert-
ing-enzyme (ACE) inhibiting drug,
cuts the risk of cardiovascular-related
death, heart attack, stroke, angio-
plasty/bypass surgery, admission to
hospital, and complications of diabetes
in patients with risk factors for cardio-
vascular disease. The 5-year study, in-
volving 267 centres in 20 countries,

was run out of McMaster University
in Hamilton, Ont. The results were
reported by Dr. Salim Yusuf, a profes-
sor of medicine at McMaster and the
principal investigator, on behalf of all
of the study investigators, and have
been released on the Web site of the
New England Journal of Medicine
(www.nejm.org) before publication
in the journal.

The Heart Outcomes Prevention
Evaluation (HOPE) study involved
high-risk patients — those aged 55
years and older with evidence of vascu-
lar disease or diabetes plus one other
risk factor, such as high blood pres-
sure, high “bad” cholesterol levels, low
“good” cholesterol levels, or smoking.
Patients with heart failure or a low
ejection fraction were not included.
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“Our study was predominantly a
secondary prevention study,” explains
Dr. Eva Lonn, an associate professor
of medicine at McMaster who served
on the International Steering Com-
mittee, worked with the coordinating
centre for the trial and was the site
principal study investigator at the
Hamilton Health Sciences Corpora-
tion. She says that most of the patients
enrolled had already had one cardio-
vascular event (such as a heart attack).
She says the study provides “over-
whelming proof” of the benefit of
ramipril in these patients and she un-
equivocally advocates the use of
ramipril in patients with diabetes as a
preventive measure.

“Patients with diabetes and one
other risk factor are at extremely high
risk. The benefits of ramipril in this
subpopulation are very, very strong.”
In fact, in people with diabetes the
drug prevented not only cardiovascu-
lar problems but also complications of
diabetes such as kidney disease.

In all patient groups, benefits were
observed whether or not patients were
already taking drugs for cardiovascu-
lar-disease prevention, such as ASA, β-
blockers, lipid-lowering drugs or
drugs to lower blood pressure.
Ramipril seems to add to the benefit
from these other drugs.

ACE inhibitors such as ramipril
have traditionally been used for treat-
ment of high blood pressure and heart
failure, but this study shows that they
could play a much larger clinical role
in cardiovascular disease prevention.

The reduction in risk varied ac-
cording to the outcome and the group
of patients examined. For example, the
rate of cardiovascular-related death
was 6.1% in the patients taking
ramipril and 8.1% in those taking a
placebo. Ramipril reduced the rate of
heart attack from 12.2% to 9.9%, and
the rate of stroke from 4.9% to 3.4%.
While the rate reduction appears
moderate in terms of percentage, it is
statistically significant. And when all
of the outcomes are considered to-
gether, the benefit becomes more ap-
parent. Dr. Lonn calculates that only
6 patients need to be treated with

ramipril to prevent 1 adverse event:
death, heart attack, stroke or hospital
admission for cardiovascular events.

A key question is why ramipril is ef-
fective. Lonn says there are many ideas
and theories, but the answer is not en-
tirely clear. “Its benefit in lowering
blood pressure we know, but the mag-
nitude of the benefit [in this study] is
over and above what would be ex-

pected from lowering blood pressure.”
The entire study — everything

from sending out enrolment and con-
sent forms, arranging investigators’
meetings and entering information
into a database — was done on a “lean”
budget by a small staff, says Lonn. “It
relied on the dedication of the patients,
the nurses and the investigators. It’s a
very big effort.” — C.J. Brown, CMAJ

Thalidomide is back

Thalidomide, the drug pulled from pharmacies because it caused serious
birth defects, may soon join the armamentarium of drugs used to treat multi-
ple myeloma. The drug has now shown some success in an uncontrolled trial
to treat patients with myeloma that, in most cases, had failed to respond to
high-dose chemotherapy (N Engl J Med 1999;341:1565-71). Thirty-two per-
cent of the 84 patients treated had a response to thalidomide, judged on the
basis of serum or urine levels of paraprotein. After a year, the survival rate
was 58%. Researchers believe that thalidomide is effective against cancer be-
cause of its anti-angiogenic properties, which inhibit the growth of the blood
vessels that feed tumours.

Cold hands? Warm gel

Researchers in Britain have developed a topical gel that stimulates blood
flow in the hands of patients with severe Raynaud’s syndrome (Lancet
1999;354:1670-5). The gel generates nitric oxide through mixing water-
based jelly solutions containing sodium nitrite and ascorbic acid. It is be-
lieved that the abnormal vasoconstriction in the fingers of people with Ray-
naud’s syndrome is caused by poor synthesis of, or impaired sensitivity to,
nitric oxide. In a randomized, placebo-controlled trial, the gel increased both
microcirculatory volume and flux in patients’ hands.

Mad cow disease factory in lymph nodes

The prion proteins that cause transmissible
spongiform encephalopathies (such as new variant
Creutzfeldt–Jakob disease) are replicated and
passed on to the rest of the body by follicular
dendritic cells, antigen-presenting cells found in
the germinal centres of lymph nodes, British re-
searchers have found (Nat Med 1999;5:1308-12).
Experiments in chimeric mice provide strong evi-
dence that follicular dendritic cells produce the
normal PrP proteins found in the body, and repli-
cate spongiform encephalopathies introduced into the mice. Abnormal
“prion” PrP proteins are detected readily on follicular dendritic cells in
lymph-node tissue taken from humans with new variant Creutzfeldt–Jakob
disease, sheep with scrapie and mice infected with scrapie.
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