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Iopanoic acid as an adjunct to carbimazole in
the management of hyperthyroidism
S. K. GUPTA, A. MITHAL, M. M. GODBOLE

ABSTRACT
Background. The thiourea drugs take a few weeks to

control the symptoms of hyperthyroidism whilst iodine
containing radiographic contrast agents (iopanoic acid
and sodium ipodate) have a more rapid effect. There is no
report on the use of iopanoic acid administered in con-
junction with carbimazole, so we evaluated the efficacy
of this combination in the early medical management of
patients with hyperthyroidism.

Methods. Thirty hyperthyroid patients diagnosed by
clinical and biochemical criteria were randomized into two
treatment groups. Group A (n= 16) received iopanoic
acid (500 mg orally twice a day for the first 3 weeks) and
carbimazole (30 mg orally in three divided doses) while
group B (n=14) received carbimazole alone. Clinical exami-
nation and estimation of serum total T3, total T4 and TSH
were done by radioimmunoassay at the start of therapy,
weekly for 4weeks and then at 6, 8 and 12weeks.

Results. In the initial 3 weeks, iopanoic acid induced a
significantly greater fall in mean serum total T3 levels
(Z=2.298, p<0.02) and a slower fall in mean serum total T4
(Z=2.396, p<0.05) in group A patients compared to those in
group B. This was accompanied by earlier clinical improve-
ment in group A patients. The mean serum total T3 and
T4 values rose to higher levels in group A at 4 weeks, one
week after discontinuation of iopanoic acid. At the end of
12 weeks, however, there was no significant difference in
the mean serum total T3 and T4 levels between the two
groups (p>0.05). Biochemical euthyroidism (i.e. total T3<3
nmol/L and total T4<170 nmollL) was achieved later in
group A patients than in group B (10.4±5.0weeks v. 3.6±1.2
weeks, p<O.OOOl).

Conclusions. Iopanoic acid given together with carbimazole
induces rapid clinical improvement in hyperthyroid patients
than carbimazole alone. However, the delayed achievement
of euthyroidism may preclude its routine use in the manage-
ment of patients with hyperthyroidism except in those with
thyrotoxic emergencies.

INTRODUCTION
The radiographic contrast agent, iopanoic acid (IA) has
been reported to reduce the serum levels of triiodo-
thyronine (T3) and increase reverse triiodothyronine
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(rT3) concentrations in normal subjects' and patients
with hyperthyroidism- by inhibiting extra thyroidal
iodothyronine 5'-deiodinase activity." It may also inhibit
the release of thyroid hormone from the thyroid gland by
virtue of its iodine content. Iopanoic acid and sodium
ipodate have been used as sole agents=' or as adjuncts
to propylthiouracil' or methimazole" in the management
of hyperthyroidism.

The thiourea drugs such as carbimazole inhibit thyroid
hormone synthesis and clinical benefit may take a few
weeks to manifest. As IA acts more quickly it may provide
rapid clinical relief to patients with hyperthyroidism.
We therefore conducted a prospective, randomized,
controlled trial to assess the efficacy of a combination of
IA with carbimazole in the treatment of such patients.

PATIENTS AND METHODS
Thirty patients with hyperthyroidism diagnosed by
clinical and biochemical criteria were included in the
study. Informed consent was obtained from all the
patients. They were randomized into two treatment
groups.

Group A: 16 patients who received 30 mg per day of
carbimazole (Neo-Mercazole=, Nicholas Laboratories,
India) orally in three divided doses along with iopanoic
acid (Telepaque'", Dey's Medical Stores, India) in a
dose of 500mg orally twice a day. While IA was stopped
after 3 weeks, carbimazole was continued.

Group B: 14 patients who received carbimazole alone in
an oral dose of 30 mg per day.
Clinical examination and biochemical investigations

were carried out before starting therapy, then at weekly
intervals for 4 weeks and at 6, 8 and 12weeks after treat-
ment. A detailed proforma was used for assessing the
symptoms and signs. A blood sample was drawn, the
serum separated and stored at - 20°C till the time of
assay.

The estimations of serum total T4 (TT4) , total T3 (TT3)
and TSH were done by radioimmunoassay (RIA) method
using commercially available kits. The sensitivities of the
TT3, TT4 and TSH assays were 0.18 nmollL, 32 nmollL
and 1mUlL. The inter-assay and intra-assay variations of
TTI, TT4 and TSH in our laboratory are 1.03-3.00 nmollL,
7(}-170 nmollL and less than 5 mUlL respectively. We
could not use a more sensitive TSH assay as it was not
available to us when the study was started.
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The dose of carbimazole was reduced once the patients
became clinically and biochemically euthyroid.

Statistical analysis
The basal TT4 and TT3 values were compared using
Student's t-test while the subsequent values were analysed
by the Z-test.7 A Z-value of 1.96 or more was considered
significant. The .serum thyroid hormone concentrations
were expressed as percentages of their basal values.

RESULTS
The two groups of patients were similar in age and sex
distribution and baseline hormone levels.

Group A
The mean age (±SD) of the patients in this group was
35.5±1O.6 years (range: 13-50 years) and 10patients were
females (57%). The mean basal serum TT4 and TT3
levels were 322±117 nmol/L (range: 200-514) and
6.3±1.9 nmollL (range: 3.1-11.3) respectively. The mean
serum TT3 levels showed a rapid decline over the first
3 weeks to 38% of the baseline. Thereafter, it increased
to higher levels and continued to be high at the end of
12weeks (at 4 weeks: 46%; at 6 weeks: 69%; at 8 weeks:
80% and at 12weeks: 84% of baseline values, Fig. 1). The
mean serum TT4 levels after declining gradually over the
first 3 weeks to 66% of baseline values, rose transiently to
72% at 4 weeks, before falling again (Fig. 2). Serum TSH
levels were below the sensitivity level of our test in all the
patients throughout the study.

100 .----------------------------------------------------

5~1ii ~ 80 -- -------- --- - - - ------- - -------- --.".- _ ••.•• ...,.-=--:-:.. :::.-:':-7--::-::-::--
~ !II

~~
g E 60: -- .. -
8£
(")<1>
~ g> 40 ------------ ------------.------------
Ejg +
" o I
(ij;::R 20 ---.------------------------------------- ..-------- ....
(/) ~ IA Discontinued

0L-~--~2--~3---4~----'6~----~8------1-0----~12
Duration (weeks)

FIG. 1. Mean serum IT3 percentage changes from baseline in
groups A and B. Iopanoic acid was discontinued at 3 weeks
in group A. The dose of carbimazole in group B was
reduced at 8 weeks

TABLEI. Serial changes in pulse rate in beats per minute

Period Group A GroupB

Basal 116±17 103±9
1week ·92±12 97±10 ns
2 weeks 86±11 93±11 ns
3 weeks 84±8 87±10 ns
4weeks 9S±12 81±9
6weeks 96±12 76±6 t
8weeks 90±16 73±4 t
12 weeks 87±13* 71±9 t

ns not significant * (p<O.Ol) t (p<O.OOl) All values are mean±SD
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Biochemical euthyroidism (i.e. normal TT4 and TT3)
was achieved in a mean period of 10.4± 5.0 weeks (range:
6-20 weeks). Four patients continued to be hyperthyroid
at 12weeks and became euthyroid by 17±2 weeks (range:
16-20 weeks). The baseline serum TT3 and TT41eveis of
these slow responders were not significantly different
from the rest of the group.

Clinical improvement was observed in 14 patients at
1 week and in all 16 patients by 2 weeks. There was a
steady weight gain and a progressive decline in resting
pulse rate till 3 weeks. Thereafter, 11 patients had an
increase in pulse rate (12±4 beats/minute) after 4 and
6 weeks (Table I) and 4 lost weight (mean 1.5 kg; Table II).
Two patients developed tremors and one had lid lag.

No side-effects were observed during or after IA
administration.

Group B
The mean age and sex distribution of patients in this group
was not significantly different from those in group A (age:
40± 10.8 years, range 20-60 years; females: 8,57%). The
mean serum TT4 and TT3 levels were 255±95 nmollL
(range: 180-375) and 7.1±3.9 nmol/L (range: 3.5-13.8)
respectively. There was a steady decline in serum TT4 and
TT3 levels over the whole study period (TT4: at 3 weeks
51%, at 4 weeks 47%, at 8 weeks 42%; Figs. 1 and 2).
Serum TSH levels remained below the level of sensitivity
of the assay. The mean duration for achieving biochemical
euthyroidism was significantly shorter (3.75± 1.22 weeks;
range: 3-6 weeks) in the patients in group B compared to
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FIG. 2. Mean serum TT4 percentage changes from baseline in
groups A and B. Iopanoic acid was discontinued at 3 weeks
in group A. The dose of carbimazole in group B was
reduced at 8 weeks.

TABLEII. Serial changes in weight in kilograms in groups A
andB
Period Group A GroupB

Basal 4S.6±9.2 47.0±7.6
1week 4S.8±9.S 47.1±7.6
2 weeks 46.7±9.7 47.6±7.3
3 weeks 47.9±9.4 48.S±7.4
4weeks 47.9±9.1* 49.3±7.S
6 weeks 48.4±9.3* SO.S±7.8
8 weeks 49.4±9.1 S1.7±7.8
12 weeks Sl.O±9.1* S2.8±S.7

All values are mean±SD
The differences between group A and B are not significant
* 4 patients lost weight



110

group A (10.43±4.96, p<O.OO1). All the patients were
euthyroid by the end of 6 weeks.

There was no clinical improvement at 1 week but by
2 weeks 13 patients felt better and by 3 weeks they had all
improved. There was a steady weight gain and a decline in
pulse rate with no evidence of reappearance of any
thyrotoxic symptoms, weight loss or an increase in pulse
rate (Tables I and II).

Serum TT4 values after the initial 3 weeks were signi-
ficantly higher and TT3 values significantly lower in
group A than in group B (TT4: Z=2.369, p<O.02; TT3:
Z=2.298; p<O.05). The TT3 and TT4 values were
significantly higher in group A in the 3 to 12week period
(TT4: Z=3.811, p<O.OO1; TT3: Z=4.001, p<O.OO1).
However, at the end of 12weeks there was no significant
difference between the two groups (TT4: Z=1.604,
p>O.05; TT3: Z=1.766, p>O.05; Figs. 1 and 2).

DISCUSSION
Our study has shown that short term administration of IA
in conjunction with carbimazole results in a more rapid
amelioration of hyperthyroidism than carbimazole alone.

lopanoic acid induced a significantly greater fall in
mean serum TT3 levels in group A during the period of
administration but thereafter serum TT3 rose to higher
levels and continued to be significantly higher till 12weeks.
The mean serum TT4leveis had a slower decline in the IA
treated period and showed a slight rebound increase at
4 weeks. The increase in serum thyroid hormone levels
was reflected in a transient increase in pulse rate (68% of
patients) and weight loss (25% of patients). In contrast,
patients in group B had a gradual decline in TT4 and TT3
levels with no rebound increase.

Wu et aL. 5 reported a more rapid decline in serum T3
and earlier clinical improvement in an ipodate treated
group compared to a propyl thiouracil treatment group.
Shen et al." investigated the long term use of sodium
ipodate alone (500 mg daily for 23 to 31weeks) and found
normalization of mean serum T3 levels after 3 days of
treatment with no escape phenomenon.

. Addition of sodium ipodate (1 g daily for 6 to 13 days)
to propranolol and propylthiouracil in patients with hyper-
thyroid Graves' disease causes a greater decline of free
TI index values than propranolol and propylthiouracil
alone." A combination of methimazole and sodium
ipodate has been found to be more effective in decreasing
serum T3 concentrations and reducing heart rate than
methimazole alone or a combination of methimazole and
a saturated solution of potassium iodide.f However,
long term treatment with iopanoic acid alone for 1 to
12 months induces only minimal clinical benefit and
transient reduction of serum T3 in half of the hyper-
thyroid patients. 2

Chemically, IA [3-(3 amino 2,4,6 triiodophenyl)-2-
ethylpropionic acid] is a benzene ring substituted with
3 iodine atoms, one amino group and an isovaleric acid
side chain.' It contains 66% iodine by weight." IA has been
reported to decrease the activity of 5'-monodeiodinase
in normal euthyroidl-'" and hyperthyroid subjects.? result-
ing in a rapid decline in TT3 and elevation in serum TT4,
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FT4, rTI and TSH levels. In vitro studies in rats have
demonstrated that sodium ipodate inhibits the 5'-
monodeiodinase in the liver3,1l and pituitary.PP The
greater fall in serum TT3 level observed in group A can be
attributed to the inhibition of 5'-monodeiodinase result-
ing in a reduced conversion ofT4 to T3.

Further, the high iodine content of IA may inhibit
release of thyroid hormone. Inhibition of thyroid hormone
release by stable iodine in thyrotoxic patients has been
reported.tv" However, stable iodine reduces both the
TT4 and TT3 levels.P

The slower decline of serum TT4leveis in group A may
be due to displacement of T4 from binding sites in liver
parenchymal cells" and kidneys'? and also inhibition of
5'-monodeiodinase resulting in a reduced conversion to
T3. The increase in serum TT4 after IA discontinuation
may be due to continuous substrate availability from the
iodine stores in adipose tissue after metabolisrn.P

Biochemical euthyroidism was achieved significantly
earlier in the group treated with carbimazole alone. The
iodine released during the peripheral metabolism of IA
might be responsible for the eventual delayed response in
IA treated patients. Azizi'? and Jones et al.2o have
reported a delayed response to antithyroid drugs in hyper-
thyroid patients with a higher dietary iodine intake. The
iodine stores in adipose tissue after treatment with IA or
sodium ipodate may be a continuous source of substrate=
and may predispose to a higher relapse rate when
antithyroid drugs are stopped.

The more rapid amelioration of symptoms in IA treated
patients is in concordance with the report of Roti et al.6 It
may be due to a more rapid decline in serum TT3 levels
and partly to a block in the action of thyroid hormones at
the tissue leveI.2l,22

We conclude that, although IA in conjunction with
carbimazole is useful for rapid amelioration of the clinical
features of hyperthyroidism, the eventual achievement of
the euthyroid state may be delayed.
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Total cholesterol and mortality in patients with
pre-existing coronary artery disease
R. GUPTA, K. D. GUPTA

ABSTRACT
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 mgldl 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 l l-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±4.4in 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.t+
However, their role in patients with pre-existing CAD is
uncertain.vP 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-


