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respect to the discontinuation of aspirin, the trans-
fusion of platelets, and the use of antifibrinolytic
therapy — all of which are associated with worsened
morbidity. Nor did isolated group differences con-
found our findings. In addition, as Topol elegantly
states, we should not discount the compelling ex-
periences with aspirin therapy in at-risk medical
patients.

In conclusion, we are left with a dilemma, for our
problem is potentially unsolvable. Aspirin is safe
and inexpensive; it probably reduces vein-graft oc-
clusion; it may reduce complications involving the

heart, brain, kidney, and intestine; and no other
therapy is available. Given these circumstances, can
a randomized clinical trial, wherein one group is de-
prived of aspirin, even be performed? If not, the cli-
nician must adjudicate, for each patient, the cost–
benefit ratio for early aspirin therapy.

 

Dennis T. Mangano, Ph.D., M.D.

 

Ischemia Research and Education Foundation
San Francisco, CA 94134
dtb@iref.org

 

1.

 

Stein PD, Collins JJ Jr, Kantrowitz A. Antithrombotic therapy in
mechanical and biological prosthetic heart valves and saphenous
vein bypass grafts. Chest 1986;89:Suppl:46S-53S.

 

C-Reactive Protein in the Prediction of Cardiovascular Events

 

to the editor: 

 

In the analysis by Ridker et al. (Nov.
14 issue),
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 several methodologic issues merit at-
tention before claims of superiority for C-reactive
protein in the prediction of cardiovascular risk can
be substantiated. First, the authors did not adjust
for body-mass index, which, given its strong corre-
lation with C-reactive protein, is a major potential
confounder of the relation between C-reactive pro-
tein and cardiovascular outcomes. Second, because
high levels of low-density lipoprotein (LDL) choles-
terol were undoubtedly treated during follow-up,
the relation between LDL cholesterol and cardiovas-
cular events was attenuated; similar treatment of
high levels of C-reactive protein did not occur.

Third, in examining whether C-reactive protein
adds to the Framingham risk score, the authors
substantially hinder the predictive ability of the
Framingham coronary-risk function
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 by using it to
predict noncoronary as well as coronary events. Fur-
thermore, in calculating Framingham risk scores,
the authors used covariates (blood pressure, smok-
ing, and diabetes) that were self-reported by the par-
ticipants rather than measured systematically. Final-
ly, the authors show that the addition of C-reactive
protein to the Framingham risk score improves the
prediction of modeled relative risk, rather than
showing whether it improves the prediction of ob-
served events. The model developed in this cohort
must necessarily allow better prediction than the ex-
ternal Framingham model, particularly when the
Framingham model is used to predict noncoronary
events. It would be useful to know whether C-reac-
tive protein adds to the Framingham risk score in
predicting coronary events in a setting where its
constituent risk factors are actually measured.
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to the editor: 

 

Ridker et al. show that increased
levels of C-reactive protein predict coronary events.
The authors carefully adjusted their model for sev-
eral known risk factors (such as age, smoking, and
hypertension) but did not adjust for physical activi-
ty. There is mounting evidence that exercise, which
reduces the risk of cardiovascular events, is also as-
sociated with decreased levels of C-reactive pro-
tein.
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 It would be important to know how much
predictive power is left after adjustment for the level
of physical activity. While we await more data, a
good screening measure would be to ask patients
about their level of physical activity.
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to the editor: 

 

Ridker et al. suggest that the
C-reactive protein level is a stronger predictor of first
cardiovascular events than the LDL cholesterol level.
They also suggest that the predictive value of C-reac-
tive protein is enhanced when it is used with the Fra-
mingham risk score. These data support the possi-
bility that C-reactive protein has a role in predicting
cardiovascular events in this cohort. However, it is
unwise to focus on the potential value of C-reactive
protein as a biologic marker without considering
the limitations of this and other homogeneous co-
horts used to support the hypothesis.
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 The Wom-
en’s Health Study is neither racially nor socioeco-
nomically diverse. Although the study enrolled
39,876 professional women 45 and older, only 2.5
percent of the women in any treatment group were
black.
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 The rate of death due to cardiovascular dis-
ease among black women 45 to 54 years old is 126.3
per 100,000, as compared with 41.2 per 100,000
among white women.
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 It is unclear whether the
C-reactive protein level is more predictive of a first
cardiovascular event than traditional cardiovascular
risk factors on the basis of a study that excludes
those at highest risk. Using the Framingham risk
score with C-reactive protein may or may not aug-
ment the predictive value of C-reactive protein, be-
cause the Framingham risk score itself must be
modified for use in blacks. Data from the National
Health and Nutrition Examination Survey, a repre-
sentative sample of Americans, suggest that C-reac-
tive protein levels may be predictive among those
with self-reported stroke, but the report concludes
that further studies of C-reactive protein and cardio-
vascular disease in minority groups are needed.
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the authors reply: 

 

Dr. Brezis correctly points out
that physical activity is a critical component of any
program aimed at the reduction of vascular risk
and that available evidence suggests that exercise
lowers C-reactive protein levels. According to our
data, however, the effect of C-reactive protein on
the risk of future vascular events is independent
of activity level.

In contrast to the idea suggested by Drs. Lloyd-
Jones and Levy, the use of lipid-lowering agents in
the Women’s Health Study was minimal during the
first eight years of follow-up and therefore proba-
bly did not affect outcomes. Furthermore, as we
have previously shown,
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 statins lower both LDL
cholesterol and C-reactive protein levels. Therefore,
even if statins were being used, these agents would
have lowered the levels of C-reactive protein as well
as those of LDL cholesterol and thus altered the
predictive value of both variables.

We concur with Drs. Lloyd-Jones and Levy that
the C-reactive protein level correlates with body-
mass index. Indeed, the C-reactive protein level also
correlates moderately with levels of high-density
lipoprotein cholesterol, triglycerides, blood pres-
sure, and plasma glucose, and abnormalities in all
four of these variables are components of the met-
abolic syndrome. In this regard, we recently showed
that C-reactive protein adds prognostic information
to that achieved by the simultaneous use of all these
interrelated risk factors.
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 Thus, C-reactive protein
appears to add prognostic information at all levels
of LDL cholesterol, at all levels of the Framingham
risk score, and at all levels of the metabolic syn-
drome. Furthermore, as described in our article,
analyses restricted to coronary events actually
showed larger, not smaller, differences between the
predictive value of C-reactive protein and that of
LDL cholesterol. In those analyses, C-reactive pro-
tein values provided prognostic information at all
levels of the Framingham 10-year risk (Fig. 1). We
note, however, that there is nothing unusual about
our finding that C-reactive protein is an independ-
ent predictor of noncoronary vascular events as well
as coronary events. Indeed, the Framingham inves-
tigators themselves have published results showing
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the value of C-reactive protein as an independent
predictor of incident stroke,

 

4

 

 and we have pub-
lished similar data with regard to peripheral arte-
rial disease.
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Last, we concur with Dr. Evans and colleagues
that further study of C-reactive protein in minority
populations needs to be done. In the Women’s
Health Study, the base-line levels of C-reactive pro-
tein are higher among black women and lower
among Asian women than among white women —
a pattern that parallels almost exactly the rates of
vascular disease in these three groups.

 

Paul M. Ridker, M.D.
Julie E. Buring, Sc.D.
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matory biologic markers in cardiovascular disease.
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Reviparin after Leg Injury Requiring Immobilization

 

to the editor: 

 

Lassen et al. (Sept. 5 issue)
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 note the
high risk of venous thrombosis in patients with leg
injury requiring immobilization, as well as previous
studies of prophylaxis in this population. Given this
high risk, none of the participants in their study
should have been treated with placebo.
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to the editor: 

 

Lassen et al. did not address the pos-
sible influence of surgery on the incidence of throm-
boembolic events in their study. The surgical pro-
cedure itself and related factors, including the site,
technique, and duration of the procedure, the type
of anesthetic, and the presence of infection, may

affect the risk of venous thrombosis.
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 Could the
authors provide data on the incidence of venous
thromboembolism in patients who underwent sur-
gical treatment and in those who did not?

 

Philippe Girard, M.D.
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Dr. Girard reports having received hon-
orariums for consulting and speaking from Aven-
tis Pharma, Leo Pharma, and AstraZeneca.
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to the editor: 

 

Lassen et al. did not provide infor-
mation on the race or ethnic group of the patients
enrolled in their study. The indication for thrombo-
prophylaxis may need to be tailored according to
race or ethnic group.

 

Figure 1. Relative Risk of Coronary Events at Various Levels of the Framing-
ham Study Estimates of 10-Year Risk.
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