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Cough mixture abuse and rhabdomyolysis

Cough mixture abuse is an emerging problem among young men in Oriental countries. Its
metabolic consequences have been recognised only recently. Such abusers can develop
severe folate deficiency, which may be related to peripheral and central nervous system
defects. We report three cough mixture abusers with rhabdomyolysis. All suffered from folate
deficiencies and also had a history of anti-psychotic drug use. This represents one more life-
threatening side-effect from cough mixture abuse.

Introduction

Cough mixture abuse is an increasingly common problem among young men in both
developing and developed countries."” Severe dental caries, somnolence, and accidental
injuries are commonly associated. Renal damage and metabolic acidosis have also been
reported.* We previously described a novel association with cough mixture abuse, namely
severe folate deficiency.* This in turn leads to neurological and haematological effects. The
former can take the form of brain damage®® and fetal neural tube defects.” The latter can
result in megaloblastic anaemia® and possibly leukaemia.® Musculoskeletal side-effects
were hitherto unrecognised. We report herein three patients with rhabdomyolysis as a
possible complication of cough mixture abuse and folate deficiency.

Case reports

With informed consent, case records of 57 consecutive known cough mixture abusers
from five outreach centres (male-to-female ratio=46:11; median age, 31 years; age range,
19-49 years) were reviewed as reported.* Three patients were found to have a history of
rhabdomyolysis, suggesting more-than-a-chance association.

Case 1

A 32-year-old man was admitted for confusion and uncoordinated limb movements. He
had a history of schizophrenia, treated with modecate depot 25 mg monthly. He also
volunteered to polysubstance abuse that included alcohol, benzodiazepam, ketamine, and
cough tablets (30 per day). His complete blood picture showed leukocytosis (haemoglobin
[Hb] 154 g/L, white cell count [WCC] 33 x 10° /L, platelet count [PIt] 212 x 10° /L). Blood
biochemistry showed grossly elevated creatinine phosphokinase (CPK) level (58 500 1U/L;
reference level, <250 IU/L). Drug toxicology screening was positive for midazolam,
ketamine, and dextromethorphan. Further analysis showed low red cell folate level of
125 pg/mL (reference level, >164 pg/mL). He was treated with vigorous hydration and
alkaline diuresis. His CPK level normalised after 1 week, with no neurological sequelae.

Case 2

A 29-year-old man was repeatedly admitted with confusion and rigid tone in all limbs. He
had a history of schizophrenia and was previously treated with depot haloperidol 75 mg
monthly, and oral chlorpromazine 300 mg daily. He suffered from repeated attacks of fever
and leukocytosis (Hb 111 g/L, WCC 19 x 10° /L, Plt 194 x 10° /L) and a grossly elevated CPK
(6660 1U/L) was noted on one occasion. He was initially treated as neuroleptic malignant
syndrome (NMS) with bromocriptine and antipsychotics were withheld. However, he had
three further attacks over the following year. Urine toxicology screening revealed ephedrine,
codeine and dextromethorphan, and he volunteered habitual abuse of cough mixtures
(2 bottles/daily). An electroencephalogram showed slow waves, while brain magnetic
resonance imaging showed no abnormality. Blood analysis showed a low red cell folate level
(63 pg/mL). He was treated with folate supplements and did not suffer any further attacks.

Case 3

A 31-year-old man on sulpiride for delusional disorder admitted to cough mixture abuse (3
bottles daily x5 years). He complained of myalgia and proximal muscle weakness and swelling.
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Completeblood picturewas normal (Hb 108 g/L, WCC8x
10° /L, Plt 298 x 10° /L) but the CPK level was high (3200
IU/L). There was also renal impairment (creatinine
225 mmol/L) and myoglobinuria. An electromyogram
showed a myopathic process with decreased
sensory response. An open muscle biopsy showed
necrotising myopathy with degenerating fibres and
sarcoplasmic vacuolation, while a sural nerve biopsy
showed severe axonal degeneration. Urine toxicology
screening revealed ephedrine, phenothiazine and
dextromethorphan. Incidentally he had macrocytosis
(mean corpuscular volume, 110 fL; reference range,
81-90 fL) and his red cell folate levels were low (61 pg/mL).
He improved after hydration and vitamin supplements,
but was lost to hospital and out-reach clinic follow-up.

Discussion

Cough mixture abuse is often perceived by the
public and clinicians as a relatively less harmful
substance abuse disorder. However, its metabolic
and neuropsychiatric damaging consequences are
increasingly recognised.” Such abusers are often
poly-drug abusers and may suffer from underlying
primary or secondary psychiatric disorders. Hence,
it is often difficult, and sometimes impossible, to
attribute the detrimental effect to cough mixture
abuse alone. However, carefully controlled studies
demonstrating a dose-effect relationship makes the
association between cough mixture abuse and severe
folate deficiency appear plausible.*

Rhabdomyolysis is an uncommon clinical
emergency. It may result in renal shut down,
hyperkalaemia, hyperphosphataemia, and death. In
one review, drug overdose, alcohol and illicit drug
use accounted for 46% of cases." The commonest
culprit drugs are stimulants such as cocaine and
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amphetamine. It can also ensue after prolonged
coma due to overdosing with central nervous system
depressants. In our cases, the initial differential
diagnoses were prolonged stupor, NMS and sepsis,
but the diagnosis of cough mixture-related muscle
damage was entertained. There was no response to
empirical treatment for sepsis or NMS, and toxicology
screening did not show the presence of stimulants.
Indeed, the clinical features were atypical for stimulant
overdoses or NMS. Two patients showed relapsing
and insidious clinical courses, indicating a continuous
ongoing problem. Finally, all patients were found to
have folate deficiency, a hallmark of cough mixture
abuse and a known cause of muscle damage, though
myoglobinuria was documented in the record of only
two of our three cases. Large doses of codeine are
known to have myopathic effects.” Low folate levels are
also reported in myopathic disorders.” Rhabdomyolysis
also occurs with inborn errors of folate metabolism.™
All these are suggestive of a causative effect. Inter-
actions with other components (eg pseudoephedrine)
impurities or additives in the illicit cough mixture
might also aggravate the musculoskeletal damage.” For
the general public, the possibility of life-threatening
rhabdomyolysis represents a further deterrent to
cough mixture abuse. For clinicians, a high index of
suspicion is needed to facilitate early investigation and
treatment, so as to prevent or minimise permanent
kidney or muscle damage.
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