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ABSTRACT The case is reported of a yoga practitioner
who, during an exacerbation of asthma, developed a
substantial increase in serum muscle enzymes. This
was related to his yoga breathing exercises, which he
used to enhance the delivery of aerosolised bronchodilators. As his condition improved and the use of
these yoga manoeuvres diminished, the muscle enzyme
levels fell to normal.
Mild to moderate increase in serum creatine kinase and other
muscle enzyme activities have been reported with both acute
and chronic asthma,'-3 and independently with the regular
practice of yoga.45 Substantial increases in muscle enzymes
have not been reported in either of these conditions alone or
in combination.

Case reports
A 63 year old yoga enthusiast with a two year history of
asthma was admitted with shortness of breath and wheezing
of one week's duration. His asthma had been well controlled
with oral theophylline (300 mg thrice daily), salbutamol
tablets (8 mg thrice daily), and a beclomethasone inhaler. He
claimed that yoga breathing exercises usually alleviated mild
attacks of wheezing. On this occasion, however, the exercises
were not effective.
Physical examination showed laboured breathing at 32
breaths a minute, a hyperresonant chest, and bilateral diffuse
wheezing.
The initial peak expiratory flow (PEF) was 450 1/min,
whereas he knew his usual value to be 800 1/min. Arterial
blood gas analysis when he was breathing 2 1/min of oxygen
by nasal cannula showed a pH of 7 45, an arterial carbon
dioxide tension of 4-4 kPa, and an arterial oxygen tension of
7-6 kPa. The chest radiograph was normal. An electrocardiogram showed sinus tachycardia and was unchanged from
the previous one.
Treatment for asthma was begun with an aminophylline
infusion, methylprednisolone, nebulised orciprenaline, and
oral salbutamol.
On admission serum creatine kinase activity was 777 IU/1,
lactic dehydrogenase 207 IU/1, aspartate aminotransferase 37
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IU/1, and aldolase 49 U/I (normal < 8 U/1). Creatine kinase
activity continued to rise and peaked on the second day with
a value of 2273 IU/I (figure). Isoenzyme analysis showed the
creatine kinase and lactic dehydrogenase to originate only
from skeletal muscle. Tests for serum rheumatoid factor and
antinuclear antibody gave negative results and the urine was
free of myoglobin. Creatinine clearance was 99 ml/min. The
results of thyroid function tests and the erythrocyte sedimentation rate were normal. The peak flow increased to 550 1/min
by the fourth hospital day.
The origin of the increased serum muscle enzyme activities
was not clear in the absence of muscle pain, seizure activity,
and trauma. When specifically questioned about vigorous
physical activity the patient denied conventional exercise but
demonstrated his yoga breathing manoeuvres, which consisted offorceful repetitive undulating movements, beginning in
the legs and proceeding upwards to include the muscles ofthe
abdomen and chest wall. He practised this strenuous form of
breathing during nebuliser treatments for subjective enhancement of their therapeutic effect. As his asthma improved
and the use of yoga breathing declined, the activity of serum
muscle enzymes returned to normal.
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Discussion

Our patient presented with severe bronchoconstriction and
greatly increased serum muscle enzymes. There was no
history ofmuscle trauma and other disorders associated with
raised enzyme activities, such as hypothyroidism, alcoholism,
and pancreatitis, were excluded by appropriate laboratory
tests. A relation between strenuous exercise and muscle
enzyme increases has been described,6 yet our patient had not
engaged in any conventional form of exercise. The raised
enzyme activities were attributed to the vigorous yoga
breathing exercises and the increased work of breathing
resulting from his asthma. This form of exertion was most
pronounced in the first few days in hospital, when the
nebuliser treatments were administered most frequently.
In one Indian study the practice of yoga alone was
associated with a four fold increase in serum creatine kinase
activity after three months of regular yoga training in novices
for one hour a day.4 A mild increase in serum lactic
dehydrogenase has also been noted in relation to yoga.5
Acute attacks ofasthma have also been linked with moderate
increases in serum muscle enzymes. In one series ofuntreated
patients with acute asthma a mean creatine kinase activity of
202 U/I and a maximum of 620 U/1 were found.3 The
increased creatine kinase was thought to be from skeletal
muscle and related to the increased work of breathing. In
another study patients with acute asthma also showed
increased serum creatine kinase originating from skeletal
muscle,' which was related directly to severity of symptoms
and inversely to FEV,. Some patients with chronic asthma
have shown similar results, with creatine kinase values as
high as 943 U/ml. Children with severe asthma have also been
noted to have mild to moderate increases in serum creatine
kinase.'
Although there has been some interest in the Indian
reports, there have been few formal studies on the effects of
yoga on asthma. Two studies have shown improvement in
asthma after a short course of yoga instruction, with reduced
drug requirements, fewer weekly attacks, and improved peak
expiratory flow.89
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Our patient knew that his baseline peak expiratory flow
rate was 800 I/min. On admission the seemingly normal value
of 450 I/min did not cause alarm. The respiratory distress,
wheezing, and hypoxaemia better defined the severity of his
asthmatic attack.
We postulate that our patient's yoga breathing techniques
during severe bronchoconstriction, which meant vigorous
activity in conjunction with frequent nebuliser treatment, led
to the substantial increase in serum muscle enzymes. Neither
asthma nor yoga alone has been reported to produce such
substantial increase in muscle enzymes. This report also
underscores the need for physicians to be aware of the
patient's usual peak expiratory flow. Because yoga breathing
considerably increases physical activity, whether it is safe or
beneficial for asthma requires further study.
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