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Carbimazole and exercise tolerance in chronic
airflow obstruction
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ABSTRACT Ten patients with severe dyspnoea and chronic airflow obstruction entered a randomised
double-blind crossover trial comparing the effect of carbimazole 80 mg daily for two months with
that of placebo. Assessment of thyroid function, lung function, and exercise tolerance was performed
monthly. The mean free thyroxine index after two months of carbimazole was significantly lower
at 64 1 (± 10.5, SEM) than the 89-1 (± 3*8) while on placebo. Serum tri-iodothyronine was reduced
and thyroid stimulating hormone raised while on the active drug. There was no significant difference
in the 12-minute walking distance (TMD), the rating of perceived exertion during the TMD, the
oxygen cost score, the dyspnoea grade, the resting arterialised capillary blood gas tensions or the
resting minute ventilation. During a progressive exercise test to exhaustion on a cycle ergometer,
there was no significant difference in the minute ventilation, heart rate, blood gas tensions at exhaus-
tion, or the total work done. There were no symptoms or signs of hypothyroidism. Lung function
(FEV1, FVC, TLC, Kco) was unchanged. Thus a 28 % reduction in the free thyroxine index produced
no symptomatic or objective benefit in exercise tolerance in patients with severe airflow obstruction.
These results provide no support for the use of carbimazole in chronic airflow obstruction.

The induction of hypothyroidism with radio-
iodine has been used in attempts to alleviate the
dyspnoea of chronic airflow obstruction.1-5 These
studies claimed benefit but were uncontrolled and
tended to produce the clinical features ofmyxoedema.

In a patient with emphysema and coincidental
myxoedema, thyroxine replacement was associated
with a reduction in exercise tolerance and an increase
in ventilation.6 Changes in ventilation are probably
the mechanism by which anti-thyroid treatment
improves dyspnoea. Patients with thyrotoxicosis
have a high minute ventilation and patients with
myxoedema a low minute ventilation. These changes
are present both at rest and on exercise, and are a
reflection of changes in metabolic rate, ventilatory
drive, and muscular weakness.7-14 It might thus be
possible to reduce ventilation and improve exercise
tolerance by a modest reduction in thyroid function.
We have therefore conducted a double-blind

placebo controlled trial of carbimazole in patients
with chronic airflow obstruction in an attempt to
improve exercise tolerance. We reduced thyroid
function but not to a degree that would produce
hypothyroid symptoms.
Address for reprint requests: Dr RJA Butland, Department
of Thoracic Medicine, New Cross Hospital, Avonley Road,
London SE14 5ER.

Methods

Ten patients, mean age 60 years (SD = 11 years),
whose major symptom was breathlessness caused by
irreversible chronic airflow obstruction (FEV1 < 11)
were studied. Patients with evidence of other lung
disease, thyroid disease, serious disease of other
organ systems, or a Paco2 above 6-0 kPa were
excluded. Arterial blood gas tensions were measured
when the patient was clinically stable, breathing air,
and on inhaled bronchodilators (salbutamol 200 ,tg
qds). At the time of entry into the trial all patients
were in a stable clinical and functional state and no
change in drug therapy (except for courses of
antibiotics) was made during the trial.
A randomised double-blind crossover trial

between carbimazole (Neomercazole, Nicholas
Laboratories) 80 mg daily and placebo of identical
appearance was performed. The patients took
carbimazole or placebo for two months, then
placebo for one month to allow any reduction in
thyroid function to recover and finally the cross-
over drug for two months. Assessment of thyroid
function, lung function, and exercise tolerance was
performed, always in the morning. Assessment was
made at the end of each month.

Transfer coefficient (Kco) was measured by the
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carbon monoxide/helium single breath test'5 on a

resparameter (PK Morgan) and forced expiratory
volume in one second (FEV1) and forced vital
capacity (FVC) on a dry spirometer (Ohio). Results
were expressed as a percentage of normal values.16
The distance walked in 12 minutes was measured17
and the strain of this exercise scored on Borg's
rating of perceived exertion.'8

In the progressive exercise test patients were
seated on a cycle ergometer (AM 368 Siemens) for
five minutes before resting values were taken.
Inspiratory minute ventilation was measured on a

dry gas meter (Parkinson-Cowan), heart rate
counted from an electrocardiogram and resting
and maximal exercise arterialised capillary ear lobe
blood gas tensions measured with a blood gas
analyser (165, Corning Medical). The external work
load was increased by 100 kilopond metres/min
(16-4 watts) every minute until exhaustion. All
patients had a practice exercise test and two practice
walking tests before entry to the trial. Subjective
assessment of exercise tolerance was made by
dyspnoea grade and by oxygen cost diagram.19
Thyroid hormone levels were measured by radio-
immunoassay.
The tests were always performed in the order

described above and 20 minutes rest was enforced
between the walking and cycle tests.

Results

Mean values are shown in the table. There was no

significant difference between the two placebo
months for any of the variables measured. The free
thyroxine index (FTI) after two months of carb-
imazole was reduced by 28% from 89 1 to 64-1. Serum
tri-iodothyronine (TO) was also significantly reduced
and thyroid stimulating hormone (TSH) raised.
There was no associated change in exercise perform-
ance, whether assessed subjectively (dyspnoea grade,
oxygen cost diagram, and rating of perceived
exertion) or objectively (by submaximal (walking
test) or maximal (cycle ergometer) exercise tests).
Arterial blood gas tensions and minute ventilation
were not altered by carbimazole either at rest or on
exercise. After one month of carbimazole the only
significant change was a fall in total T3.
Mean values (± SE) for exercise testing on conse-

cutive months of the trial, regardless of whether
carbimazole or placebo were being taken, are
shown (figure). In the progressive exercise test, at
exhaustion total work done, heart rate, and minute
ventilation fell progressively (p < 0-0l). In contrast
the 12-minute distance remained steady but the
rating of perceived exertion gradually increased.
There were no significant changes in lung function
or blood gas tensions.

Table Summary of results (mean values)

Placebo Carbimazole
One month Twvo mont/hs

Mean SD Mean SD Mean SD

Free thyroxine index 89-1 16-9 78-6 16-3 64-1 33.1*
Total Ta (nmol/l) 2-30 0-23 2-10 0.25* 2-01 0-43*
TSH (mu/I) 2-7 1-2 3-4 2-5 14-3 19-2*
FEV1 (%) 24-2 9-2 24-2 9-6 23-4 8-4
FVC (%) 70-7 22-1 66-7 20-5 69-9 21-1
Kco (%) 35-1 13-8 33-3 12-4 36-3 13-1
12-minute walking distance (m) 719 180 733 206 705 221
RPE5 (Borg units) 13-5 1-7 13-7 2-0 13-3 1-6
Oxygen cost score 51-8 10-7 48-5 11-9 52-5 12-2
Dyspnoea grade 3-7 0-6 3 5 0-9 3-5 0-9
Rest Pao2 (kPa) 9-26 1-14 9-33 1-35 9-79 1-25
Rest Paco2 (kPa) 4-78 0-68 4-67 0-90 4-47 0-75
Exercise Pao2 (kPa) 7-95 1-30 7-88 1-22 8-10 1-05
Exercise Paco2 (kPa) 5-35 1-06 5-36 0-76 5-17 0-60
Work done (kpm) 519 327 453 272 472 299

Work load
(kpm/min)

Minute ) 0 12-70 2-46 12-49 3-39 11-99 2-36
ventilation) 100 17-14 4-30 17-42 3-97 17-1 4-93
(1/min) ) 200 19-94 4-32 20-042 6-12 21-173 6-52
Heart ) 0 82-8 11-0 92-6 21-9 89-2 18-4
rate ) 100 95-2 13-2 106-2 24-5 99-8 16-7
(beats/min)) 200 99-8 11 8 112.92 25-4 109-73 18-5

For placebo n = 20, for carbimazole n = 10.
1 RPE = rating of perceived exertion.
2n 7
8n 6
*Differs significantly from placebo using Student's t test. *p < 0.05 ** p < 0.001
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Figure Mean values (± SE)for exercise testing on
consecutive months of the trial.

Discussion

This study demonstrated that a 280% reduction in
the mean FTI produced no symptomatic or objective
change in exercise tolerance in patients with severe
chronic airflow obstruction. There was no benefit in
the four patients whose FTI fell into the hypothyroid
range.
The group of patients studied may not represent

a cross-section of chronic airflow obstruction as we
excluded hypercapnic subjects because ventilatory
drive is reduced in hypothyroidism"1314 and such a
reduction could be detrimental to patients with
hypercapnic respiratory failure. Also all the patients
had radiological evidence of emphysema (over-
inflation). However, patients with emphysema
hyperventilate during exercise as compared with
chronic bronchitics matched for a similar degree
of airflow obstruction20 and might, therefore, be
expected to benefit more from a lower ventilatory

rate.
The patients received carbimazole for only two

Twelve-minuteposbe lnr
walking distance months. While it is possible that longer treatment

might produce an improvement in exercise tolerance,
this is unlikely as changes in metabolic rate follow

Rating of perceived changes in circulating hormone levels within days.2'
exertion of walk Similarly we cannot exclude the possiblity that higher

doses of carbimazole producing greater changes in
thyroid status might be beneficial. However, more
aggressive treatment would be likely to produce
clinical myxoedema and consequent deterioration
in the patients' quality of life.

It is well established that thyroid status may
influence dyspnoea.8 9 These results suggest that

maximum exercise reduction of thyroid hormone levels without the
induction of hypothyroidism does not improve
dyspnoea or exercise tolerance and therefore provide

Resting ventilation no support for the use of carbimazole in chronic
airflow obstruction.
As carbimazole and placebo were similar in this

study, we had a rare opportunity to study changes in
exercise performance with time. Although there

Heart rate at was no change in lung function during the trial, the
maximum exercise exercise tolerance deteriorated significantly. The

fall in maximum heart rate suggests that this
deterioration was caused at least in part by decreasing
motivation. These sequential changes, independent

Total work done of treatment or lung function, are a potential source
of bias in uncontrolled trials.

We are indebted to Derek Cramer and the technicians
of the lung function laboratory, and to Nicholas
Pharmaceuticals for assistance.
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