Case report

Corticosteroid-induced myopathy mimicking
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Background: Therapy-resistant asthma is an important clinical problem. However, before considering asthma truly therapy
resistant, it is essential to exclude diagnoses that may masquerade as therapy-resistant asthma, such as vocal cord dysfunction
and recurrent aspiration, as well as factors related to loss of asthma control, including poor compliance, exposure to allergens,
and sinusitis. Corticosteroid-induced myopathy may be an unrecognized but potentially important consideration in both settings.

Objectives: To describe a patient with corticosteroid-induced myopathy complicating recurrent exacerbations of asthma,
which presented with persistently reduced airflow that mimicked therapy-resistant asthma.

Methods: A 20-year-old Japanese woman with severe intractable asthma who had a history of near-fatal attacks was admitted
with recurrent asthma exacerbations that required long-term systemic corticosteroids.

Results: Wheezing episodes decreased but airflow limitation persisted, which was due to not only uncontrolled asthma but also
corticosteroid-induced myopathy. Myopathy prevented the adequate use of inhalers, which in turn complicated the tapering of
corticosteroids, leading to a vicious cycle. Careful and gradual reduction of corticosteroid dose, while continuing systemic
administration of nonsteroidal antiasthma medications, resulted in a resolution of clinical and electromyographic signs of
myopathy and pulmonary function abnormalities.

Conclusions: Corticosteroid-induced myopathy can masquerade as therapy-resistant asthma and can cause poor asthma

control.

INTRODUCTION

Systemic corticosteroids are essential in the treatment of
acute asthma, but their long-term use at higher doses may
cause adverse effects. Corticosteroid-induced myopathy com-
plicating status asthmaticus was first reported in 1977, fol-
lowed by sporadic cases mostly associated with mechanical
ventilation and muscle relaxant use, which likely aggravate
myopathy.>* We report a case of corticosteroid-induced my-
opathy complicating recurrent exacerbations of asthma and
presenting with persistently reduced airflow that mimicked
therapy-resistant asthma.

CASE REPORT
A 20-year-old Japanese woman had asthma since the age of
2 years. The patient was admitted more than 10 times during
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adolescence because of severe exacerbations, including a
near-fatal attack that required mechanical ventilation. Precip-
itating factors of asthma were unclear, except for nonsteroidal
anti-inflammatory drugs and intravenous succinate-contain-
ing corticosteroid preparations such as hydrocortisone, pred-
nisolone, and methylprednisolone. Peak expiratory flow
(PEF) monitored when the patient was ambulatory was 350 to
400 L/min when the patient was stable. The patient had never
smoked cigarettes. The patient was sensitized to house dust
mite and Japanese cedar pollen.

Asthma had worsened in March 1999 despite daily doses
of inhaled fluticasone propionate, 800 wg via a Diskhaler;
pranlukast hydrate, 450 mg; and slow-release theophylline,
400 mg. Inhaled long-acting -agonists were unavailable in
Japan at that time. The patient was first admitted to our
hospital because of acute asthma on April 19, 1999 (Fig 1).
The results of chest x-ray examination were normal. The total
IgE level was 37 IU/mL. Inhaled salbutamol via a metered-
dose inhaler and intravenous betamethasone were given, suc-
cessfully leading to discharge on April 27, 1999, while con-
tinuing treatment with oral prednisolone, 20 mg/d. However,
the patient was readmitted on May 24, 1999, because of
severe persistent wheezing and cough, with a decrease in the
PEF to 180 L/min, which were unresponsive to initial ambu-
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Figure 1. Summary of clinical course showing changes in peak expiratory flow and the main treatments and their doses.

latory treatment. On arterial blood gas analysis, the pH was
7.384, the Pao, was 59.3 mm Hg, and the Paco, was 40.9 mm
Hg while the patient was breathing room air. Use of a
nebulizer was contraindicated because of paradoxical bron-
choconstriction.

Despite additional treatment with salbutamol, 200 wg via a
metered-dose inhaler, and 6-hourly intravenous injection of
betamethasone, 4 mg, wheezing and airflow obstruction per-
sisted and fluctuated. Use of systemic corticosteroids was
continued at reduced doses, and wheezing episodes gradually
decreased. However, 4 weeks after admission, PEF values
decreased again to less than 200 L/min. The patient could not
fully inspire fluticasone and had difficulties of walking. A
chest x-ray film showed the elevation of bilateral diaphragms.
Proximal muscle weakness was noted, but sensory and reflex
abnormalities were absent. Pulmonary function was exam-
ined on June 29, 1999, when the patient was taking 15 mg/d
of oral prednisolone and intermittent but still frequent courses
of intravenous betamethasone. The results showed forced
expiratory volume of 1 second of 0.80 L (27% of pre-
dicted), a vital capacity of 0.85 L (28%), a total lung
capacity of 3.55 L (83%), a residual volume of 1.95 L
(229%), a functional residual capacity of 2.36 L (115%), a
maximal inspiratory pressure of —23 cm H,O (25%), and
a maximal expiratory pressure of 12.2 cm H,O (15%). A
combined restrictive and obstructive pattern of flow-vol-
ume loop was noted (Fig 2). Arterial blood gas analysis
showed a pH of 7.355, a Pao, of 61.9 mm Hg, and a Paco,

of 54.4 mm Hg while breathing oxygen at a rate of 0.5
L/min by nasal cannula. The serum creatine phosphokinase
level was normal and myoglobinuria was absent. The
results of a nerve conduction study were normal, but
electromyography revealed myogenic abnormalities. Eo-
sinophilia or cushingoid aspect was absent. Corticosteroid-
induced myopathy was diagnosed.

A severe exacerbation of asthma recurred, with a decrease
in the PEF to 120 L/min. The corticosteroid dose was in-
creased transiently and was then gradually and carefully
reduced. In addition to other systemic medications such as
pranlukast and theophylline, tulobuterol patch, a transdermal
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Figure 2. A flow-volume loop obtained at the diagnosis of corticosteroid-
induced myopathy.
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sustained-release (-agonist, was prescribed. When the pred-
nisolone dose was tapered to 10 mg/d, the PEF values recov-
ered to more than 300 L/min. Clinical and electromyographic
signs of myopathy nearly resolved, and pulmonary function
examined on October 19, 1999, improved to a forced expi-
ratory volume of 1 second of 2.63 L (87%), a vital capacity
of 3.50 L (116%), a total lung capacity of 4.67 L (111%), a
residual volume of 1.31 L (160%), and a functional residual
capacity of 2.37 L (125%). The flow-volume loop recovered
to a simple pattern of mild airflow obstruction (Fig 3). The
patient remained stable and was lost to follow-up when she
moved the following year.

DISCUSSION

Prolonged treatment with systemic corticosteroids induced
myopathy in a patient with intractable asthmatic with recur-
rent exacerbations. Reported cases of corticosteroid-induced
myopathy complicating status asthmaticus have mostly been
associated with mechanical ventilation and muscle relaxant
use, which are likely to aggravate myopathy,>* whereas
uncomplicated cases of corticosteroid-induced myopathy ex-
ist as well.>” Even a thorough review of such cases has not
yielded a consensus with regard to the dose or duration of
corticosteroid at which myopathy is likely to occur. Persis-
tently low PEF values in our patient were attributed to both
uncontrolled asthma and myopathy. Reduced inspiratory flow
due to muscle weakness prevented the adequate use of in-
haled medications, which precluded a prompt tapering of
corticosteroid dose, leading to a vicious cycle. Systemic
antiasthma drugs, such as the tulobuterol patch,®° might help
the tapering of corticosteroids in such situations. Because the
patient had experienced acute bronchospasm after intrave-
nous succinate-containing corticosteroids,'®!! phosphate-con-
taining corticosteroid betamethasone was used, although it
may be more likely to induce myopathy than other com-
pounds.!!2
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Figure 3. A flow-volume loop obtained at near resolution of myopathy.

Therapy-resistant asthma is an important clinical prob-
lem.'3!* Before asthma can be considered truly therapy resis-
tant, however, conditions that can masquerade as therapy-
resistant asthma, such as chronic obstructive pulmonary
disease, vocal cord dysfunction, and recurrent aspiration,
must be excluded.!* !> Factors related to loss of asthma con-
trol, including poor compliance or adherence to therapy,
exposure to allergens, psychosocial and emotional factors,
indoor or outdoor pollution, and sinusitis, should also be
ascertained.!*!5 Corticosteroid-induced myopathy is an im-
portant consideration in both settings. Putting too much con-
fidence on airflow indices as the gold standard of asthma
monitoring, as emphasized in recent asthma guidelines, may
result in misdiagnosis. The essential therapeutic strategy is a
reduction, not an increase, in corticosteroid dosage, in sharp
contrast to purely uncontrolled asthma.'>'* This may be dif-
ficult, however, in patients such as ours who have intractable
asthma.
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