
GUPTA, GUPTA: CHOLESTEROL AND LONG TERM CAD MORTALITY

6 Roti E, Robuschi G, Gardini E, et al. Comparison of methimazole,
methimazole and sodium ipodate, methimazole and saturated solu-
tion of potassium iodide in the early treatment of hyperthyroid
Graves' disease. Clin Endocrinol (Oxf) 1988;28:305-314.

7 Armitage P. Statistical methods in medical research.
Oxford:Blackwell Scientific Publication, 1971:99-144.

8 Sharp B, Reed AW, Tamagna EI, Geffner DL, Hershman JM.
Treatment of hyperthyroidism with sodium ipodate (Oragrafin) in
addition to propylthiouracil and propranolol. J Clin Endocrinol
Metab 1981;53:622-5.

9 Berk RN, Loeb PM, Goldberger LE, Sokoloff J. Oral cholecysto-
graphy with iopanoic acid. N Engl J Med 1974;290:204-10.

10 Kleinmann RE, Vagenakis AG, Braverman LE. The effect of
iopanoic acid on the regulation of thyrotropin secretion in euthyroid
subjects. J C/in Endocrinol Metab 198<1;51:399-403.

11 Kaplan MM, Utiger RD. Iodothyronine metabolism in rat liver
homogenates. J Clin Invest 1978;61:459-7l.

12 Kaplan MM. Thyroxine 5'-monodeiodination in rat anterior pituitary
homogenates. Endocrinology 1980;106:567-76.

13 Melmed S, Nelson M, Kaplowitz N, Yamada T, Hershman JM.
Glutathione-dependent thyroxine 5' -monodeiodination modulates
growth hormone production by cultured nonthyrotropic rat pituitary
cells. Endocrinology 1981;108:970-6.

14 Feinberg WO, Hoffman DL, Owen CA Jr. The effects of varying
amounts of stable iodide on the function of the human thyroid.
J Clin Endocrinol Metab 1959;19:567-82.

111

15 Vagenakis AG, Downs P, Braverman LE, Burger A, Ingbar SH.
Control of thyroid hormone secretion in normal subjects receiving
iodides. J Clin Invest 1973;52:528-32.

16 Felicetta JV, Green WL, Nelp WB. Inhibition of hepatic binding of
thyroxine by cholecystographic agents. J Clin Invest 1980;65:1032-40.

17 Barany EH. The liver-like anion transport system in rabbit kidney,
uvea and choroid plexus. II. Efficiency of acidic drugs and other
anions as inhibitors. Acta Physiol Scand 1973;88:491-504.

18 Costa A, Brambati- Tstori 0,Cenderelli C, Giribone G, Migliar M.
Iodine content of human tissue after administration of iodine con-
taining drugs or contrast media. J Endocrinol Invest 1978;1:221~.

19 Azizi F. Environmental iodine intake affects the response to
methimazole in patients with diffuse toxic goiter. J Clin Endocrinol
Metab 1985;61:374-7.

20 Jones T, Mithal A, Kochupillai N, et al. Drug treatment of
thyrotoxicosis: Rapid response in iodine deficiency. J Assoc
Physicians India 1988;36:13A.

21 DeGroot U, Rue PA. Roentgenographic contrast agents inhibit
triiodothyronine binding to nuclear receptors in vitro. J Clin
Endocrinol Metab 1979;49:538-42.

22 Chopra 11,HuangT-S, Hurd RE, Solomon DH. A study of cardiac
effects of thyroid hormones: Evidence for amelioration of the
effects of thyroxine by sodium ipodate. Endocrinology 1984;
114:2039-45.

Total cholesterol and mortality in patients with
pre-existing coronary artery disease
R. GUPTA, K. D. GUPTA

ABSTRACf
Background. A positive correlation exists between serum

cholesterol levels and cardiovascular mortality. However,
the role of serum cholesterol in persons with pre-existing
coronary artery disease is not clear.

Methods. A cohort of 524 patients with coronary artery
disease was divided into four groups based on the total serum
cholesterol values. Group I consisted of 68 patients with
cholesterol levels of 200 mg/dl or less; Group II of 116
patients with cholesterol levels between 201 and 220 mgldl;
Group III of 187 patients with levels between 221 and
240 mgldl and Group IV of 153 patients with cholesterol
levels greater than 240mgldl.

Results. Actuarial survival analysis over an ll-year follow
up did not show any overall difference in mortality between
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these groups (Logrank test statistic=1.89, p>O.I). Analysis
after adjustment of the data also showed that mortality rates
were not different (12=4.73, p>0.05). Hazard function
analysis indicated that death rates per thousand person years
offollow up were 49.97±8.4 in Group I, 41.38±8.4 in Group
II, 55.39±4.4 in Group III and 45.38±6.4 in Group IV.
These were also not statistically significant. Comparison of
mortality rates in patients with angina pectoris and past
myocardial infarction also showed similar results.

Conclusion. Total serum cholesterol levels do not
influence long term survival in patients with pre-existing
coronary artery disease.

INTRODUCfION
The importance of blood lipid levels as risk factors for
coronary artery disease (CAD) is well established.>"
However, their role in patients with pre-existing CAD is
uncertain.t P Although, left ventricular function is the
most important prognostic indicator in such patients,
blood lipid levels may also playa major role. 12 It is impor-
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tant to understand this relationship because it is possible
to regulate the total cholesterol levels.

We therefore examined the relationship between total
baseline cholesterol levels and long term survival in a
cohort of patients with pre-existing CAD.

PATIENTS AND METHODS
A cohort study was initiated in 1980by enrolling consecu-
tive patients with CAD attending our out-patient clinic.
A detailed history included a chest pain questionnaire
and enquiring into cardiovascular risk factors such as
smoking, hypertension, diabetes, hypercholesterolaemia
and mental stress. The presence of heart failure was
noted. Investigations included a routine electrocardio-
gram (ECG) and chest X-ray. A treadmill stress test and
M-mode echocardiogram were performed when indicated.

Cases
Coronary artery disease was diagnosed and classified
according to standard criteria. Angina pectoris was
identified on the basis of a review of the history and
confirmed by resting and stress ECGs. Myocardial
infarction was categorized as being anterior, inferior,
subendocardial, or combined anterior and inferior. Con-
gestive heart failure was diagnosed according to clinical
criteria, presence of cardiomegaly and an increased left
ventricular short axis dimension on the M-mode echo-
cardiogram. Patients with a left ventricular ejection
fraction of less than 0.5 were included in the group with
congestive heart failure.

Groups based on serum cholesterol
Total serum cholesterol was measured in all patients
at their first visit using a colorimetric assay technique. 13

The test was repeated at a follow up visit within one year
and the mean of the two values taken to be the baseline
cholesterol level. Patients were assigned to various
categories, with some modifications, as suggested by the
National Cholesterol Education Programme. 14 The four
groups were:

Group I: Cholesterol levels of less than 200 mg/dl
«5.17 mmollL)

Group II: Cholesterol levels of between 201 and
220 mg/dl (5.19-5.7 mmollL)

Group III: Cholesterol levels of between 221 and
240 mg/dl (5.7- 6.2 mmollL)

Group IV: Cholesterol levels greater than 240 mg/dl
(>6.2 mmollL)

Follow up
Medical treatment included beta-blockers, nitrates,
nifedipine, diltiazem, aspirin and in patients with cardiac
failure, digoxin, vasodilators and diuretics. Cholesterol
lowering drugs were not used. Measures to control risk
factors and procedures to promote rehabilitation were
followed in all cases. At any time if a patient in any group
had unacceptable symptoms despite optimal medical
treatment he or she was referred for surgical treatment
and excluded from the study.
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The follow up period included the interval between the
first examination at our clinic to either death or the last
known contact with the patient. Those with no informa-
tion apart from survival status have also been included.
Details of the mode of death were recorded.

Statistical analysis
Cumulative survival rates were determined by actuarial
life-table analysis described by Cutler-Ederer. Confidence
bands were calculated using the modified Greenwood's
formula for the standard error. The significance of the
difference in survival was assessed using the Logrank
test." The Chi-square test was used for patient data and
risk factor analysis. A hazard function analysis was
performed on mortality data and confidence bands
calculated as 1.96 of the standard error. Hazard function
analysis was also done for patients with angina pectoris
and myocardial infarction in each group. 15

RESULTS
Six hundred and five patients were enrolled in the study
from 1980 to 1983. Of these, 41 patients were lost to
follow up after their first visit (Group I: 8, Group II: 11,
Group III: 10 and Group IV: 12) and 40 opted for surgical
treatment. These have been excluded from the analysis.
Thus the data of 524 patients were analysed-68 patients
in Group I, 116 in Group II, 187 in Group III, 153 in
Group IV.

The mean ages of patients in all the groups were similar
and there was no significant difference in the prevalence
of smokers, hypertensives or diabetics (Table I). The pre-
valence of angina pectoris, past myocardial infarction and
congestive heart failure was not statistically different
among the four groups (X2=4.73; p>0.05; Table I).

Actuarial survival of patients is shown in Fig. 1. The
overall mortality at the end of follow up was 32% (22) in
Group I, 28% (32) in Group II, 35% (65) in Group III, and
30% (46) in Group IV. There wasno significant difference
in the actuarial survival between the various groups
and the mortality rates were similar (Logrank test
statistic=1.89, p>O.l).

Mortality rates per thousand person years of follow up
(Group I: 49.97±8.4; Group II: 41.38±8.4; Group III:

TABLE I. Clinical variables, risk factors and diagnosis

Group I Group II Group III Group IV
n=68 n=1l6 n=187 n=153

Age (year) 55.0±2.3 54.1±3.4 55.5±4.8 53.0±5.5
M:F 1.62:1 2.14:1 4.67:1 9.2:1
Risk factors
Smokers 25 (36.8) 41 (35.3) 86 (45.9) 73 (47.7)-
Diabetics 14 (20.6) 19 (16.4) 23 (12.3) 18 (11.7)-
Hypertensives 30 (44.1) 52 (44.8) 106 (56.7) 66 (43.1)-
Diagnosis
Myocardial infarction 24 (35.3) 34 (29.3) 60(32.1) 46 (30.1)t
Angina pectoris 44 (64.7) 82 (70.7) 127 (67.9) 107 (69.9)t
Congestive heart

failure 14 (20.6) 19 (16.4) 23 (12.3) 18 (1l.7)t

Numbers in parentheses indicate percentages • p>O.1 t p>O.05
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FIG. 1. Actuarial survival of patients with coronary artery disease at various cholesterol levels.

55.39±4.4; Group IV: 45.38±6.4) were also not statisti-
cally different with overlap between the various groups.
There was also no difference after these were adjusted for
the presence of congestive heart failure. Hazard function
analysis of subgroups was performed after combining
groups I and II and comparing them with groups III and
IV. The mortality rates were 44.41±6.6 and 50.75±4.8
respectively.

The mortality rates for patients with angina pectoris
and past myocardial infarction in the different groups
were also not significant (Table II).

TABLE II. Mortality rates of patients with angina pectoris and
past myocardial infarction

Group Angina pectoris Past myocardial infarction

I
II
III
IV

40.9±13.8
23.3±22.8
4L6±7.9
34.9±1LO

67.9±9.1
104.6±4.4
9O.3±4.0
74.l±S.9

DISCUSSION
Our study shows that the mortality rates and actuarial
survival in patients with pre-existing CAD had no relation-
ship with the baseline total serum cholesterol levels.
These results were seen all through the study period.

Previous studies have shown that baseline serum
cholesterol levels are probably important in the prognosis
of persons with manifest CAD and high levels are
associated with an increased long term mortality. 12,16

It has also been reported that high cholesterol levels are
associated with increased risk, especially in men with past
myocardial infarction. 9,10 The importance of baseline
cholesterol levels in patients with angina pectoris with or
without electrocardiographic changes is not clear.U-'?

8 9 10 11

A recent study has shown that increased total cholesterol
levels are directly related to mortality in patients with
various forms of CAD including previous myocardial
infarction, angina, or those with a positive stress test.P
The importance of various cholesterol fractions including
LDL cholesterol and HDL cholesterol have also been
emphasized. 12

In our study, prevalence of angina pectoris, past
myocardial infarction and congestive heart failure in all
the groups were similar and there was no difference in
mortality. Mortality rates for various forms of heart
disease, namely past myocardial infarction, angina
pectoris and congestive heart failure, were also similar in
all the four groups.

There is a geographic variation in the prevalence of
high serum cholesterol levels and the importance of
cholesterol in the genesis of CAD may be different in
various ethnic groups.P Instead of total serum choles-
terol, subfractions including HDL cholesterol and LDr:.
cholesterol may be important.'? Thus, it is important
to know whether total cholesterol levels are useful
predictors of CAD and cardiovascular mortality in an
ethnic group. In Indian populations, previous studies2(}"22

have shown that total cholesterol levels in survivors of
myocardial infarction were not as high as those in western
populations.P There have been no long term follow up
studies, on the role of cholesterol (total or subfractions)
levels in the long term survival of patients with documented
CAD. Long term studies, incorporating analysis of the
various lipoprotein fractions are needed.
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