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Serotonin syndrome caused by
a moclobemide-clomipramine
interaction

Drs OLAV SPIGSET and TOM MJORN-
DAL (Division of Clinical Pharma-
cology, Umea University Hospital,
Sweden) and Dr OLOF LOVHEIM
(Department of Internal Medicine,
Ornskdldsvik Hospital, Sweden)
write: The serotonin syndrome is a
potentially lethal, toxic hypersero-
toninergic state, most commonly
resulting from an interaction between
irreversible, non-selective mono-
amine oxidase inhibitors and agents
increasing central nervous seroto-
ninergic activity, such as serotonin
reuptake inhibitors or tryptophan.'
To our knowledge, the combination
of reversible monoamine oxidase
inhibitors and serotoninergic agents
has never been reported to cause the
serotonin syndrome. We present
here a case of serotonin syndrome
induced by the reversible mono-
amine oxidase A inhibitor moclo-
bemide and the serotonin reuptake
inhibitor clomipramine.
A 7T year old woman with depres-

sion and Parkinson's disease had
been treated with antidepressants for
several years, the last months with
clomipramine 50 mg/day. Other
medications were levodopa-bensera-
zide, bromocriptine, triazolam,
diflunisal, dextropropoxyphene, oes-
triol, and lactulose. On the day
before admission clomipramine had
been changed to moclobemide
300mg/day. Next day the patient
presented at the hospital somnolent,
confused, and feverish (temperature
39 0°C). All tests for infectious
diseases gave negative results. Serum
creatine kinase activity was, how-
ever, 35-1 ,ukat/l (normal <2-5
,ukat/l), indicating a muscular dis-
order. Her regular medication was
discontinued. The next day her
temperature rose to 40 9°C, and her
general condition and mental status
were further impaired. She devel-
oped increased muscle stiffness and
showed widespread myoclonus and
intermittent convulsive attacks. One
day later her general condition
started to improve, and all ordinary
drugs, except antidepressants, were
restarted. After a few days she had
recovered fully.
Our patient fulfilled the diagnostic

criteria for the serotonin syndrome
suggested by Sternbach.' Clomipra-
mine has a half life varying between
22 and 84 hours,2 indicating that slow
metabolisers could retain pharma-
cologically active amounts of the
drug for one to two weeks after
withdrawal of the drug. Neuroleptic
malignant syndrome, described after
withdrawal of levodopa and bromo-
criptine,3 seems unlikely as the
symptoms were evident before these
drugs were discontinued. Inter-
actions between irreversible, non-
selective monoamine oxidase inhibi-

tors and levodopa and dextropro-
poxyphene have been reported,' but
the symptoms were totally different
from those in our patient.

Concomitant treatment with
moclobemide and selective serotonin
reuptake inhibitors should be used
with great care and reserved for
special cases. Serotonin reuptake
inhibitors should have been dis-
continued for some time (depending
on the half life of the drug and its
metabolites) before treatment with
moclobemide is started.
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Hepatitis associated with
terbinafine treatment

Drs G LoWE, C GREEN, and P
JENNINGS (Ninewells Hospital,
Dundee DD1 9SY) write: Terbina-
fine is a new systemic fungicidal
medication which is well tolerated
with few side effects. We report a
case of acute hepatitis which occurred
during treatment with this drug.
A 52 year old white man started

taking terbinafine 250mg daily for a
Trichophyton rubrum skin infection.
After eight days he ran out of pills;
treatment was restarted after six
days. Four days later he developed
lassitude, upper abdominal pain,
biliary regurgitation, nausea, and
dark urine. He immediately stopped
treatment but did not seek medical
advice until eight days later, at
which time there was mild hepatic
tenderness and raised concentrations
of alanine transaminase (470 U/1),
y-glutamyltransferase (143 U/1), alka-
line phosphatase (193 U/1), and
bilirubin (29 ,umol/l). Routine
haematology and an autoantibody
screen gave negative results. Serial
investigations for hepatitis A, B,
and C viruses, cytomegalovirus, and
Epstein-Barr virus showed no
evidence of current infection. Ab-
dominal ultrasound showed normal
liver, gallbladder, and bile duct with
no gallstones. He had no history of
liver disease, of recent vaccination,
or ofblood transfusion or anaesthesia;
alcohol intake was minimal; and he
was taking no other medication.
Alanine transaminase values peaked
10 days later (35 days after starting
and 18 days after discontinuing treat-
ment) at 930 U/I but his symptoms
resolved within one month and his
liver function values returned to
normal within two months.
Up to September 1992 seven cases

of hepatobiliary disorders of varying

pattern and severity associated with
terbinafine had been reported to the
Committee on Safety of Medicines
(personal communication); total
worldwide exposure to terbinafine
amounts to about 95000 patients
(Sandoz Pharmaceuticals, personal
communication). Although we
cannot completely rule out an
alternative cause for our patient's
hepatitis, the evidence suggests an
idiosyncratic reaction to terbinafine.
The interruption in treatment might
be important, suggesting an initial
period of sensitisation followed by
accelerated hypersensitivity.
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Vaccine related
glomerulonephritis

Drs S Y TAN and A D CUMMING
(Medical Renal Unit, Royal In-
firmary, Edinburgh EH3 9YW)
write: We report a case of crescentic
glomerulonephritis due to anti-
glomerular basement membrane
disease after pneumococcal vaccina-
tion.
A previously healthy 30 year old

man required emergency splenec-
tomy in 1980 after a road accident.
He remained well with no treatment
and no antibiotic prophylaxis until
December 1990, when he was
admitted with pneumococcal septi-
caemia and acute renal failure. Treat-
ment was complicated by penicillin
allergy. He improved with eythro-
mycin, and his renal function
recovered without the need for
dialysis. He remained stable until six
months later, when he was given
pneumococcal vaccine (Pneumovax)
as further protection against pneu-
mococcal sepsis. His medication at
that time consisted of nifedipine
retard, bendrofluazide, cimetidine,
and erythromycin as prophylaxis.
Two weeks after his vaccination he
became unwell and was readmitted
with oliguric acute renal failure.

Renal biopsy showed crescentic
glomerulonephritis with linear
staining of glomerular basement
membrane on immunofluorescence.
Anti-glomerular basement mem-
brane titre was 11 9% (normal < 13%)
and antineutrophil cytolasmic
antibody titre 6% (normal < 16%).
Treatment was started with plasma
exchange, cyclophosphamide,
methylprednisolone, and haemo-
dialysis. He recovered renal function;
on discharge plasma creatinine
concentration was 160 ,umol/l and
anti-glomerular basement mem-
brane titre 25%. Retrospective
analysis of blood samples taken six
months earlier, during his septic
illness, showed normal anti-

glomerular basement membrane and
antineutrophil cytolasmic antibody
titres.
None of his oral medication has

been implicated as a cause of anti-
glomerular basement membrane
disease, although erythromycin has
been reported to cause interstitial
nephritis' and was therefore stopped.
He continued to take his other
medication without any complica-
tions.

Glomerulonephritis has been
reported after vaccination.2' In
these cases it was suggested that
components of the vaccine might
have acted as an adjuvant to stimulate
antibody production to exogenous or
endogenous antigen, leading to
glomerulonephritis. With multiple
repeat vaccinations, as in the case
reported by Boulton-Jones et al,4
antibody production and glomeru-
lonephritis persisted despite treat-
ment with immunosuppression.
However, the glomerulonephritis
resolved spontaneously, with satis-
factory recovery of renal function,
once self administration of vaccine
was stopped. In our patient the
pneumococcal vaccine might have
acted as an adjuvant to produce the
sequence of events observed, and
antibody production was not sus-
tained by further exposure to vaccine
adjuvant. Revaccination with
Pneumovax is not recommended
(Thomas Morson Pharmaceuticals)
and our patient had had severe
pneumococcal sepsis only six months
before vaccination.

Glomerulonephritis after pneumo-
coccal vaccine has not previously
been described, and despite the
common uise of vaccines from
infancy onwards vaccine related
glomerulonephritis remains uncom-
mon." In our patient the threshold
for the potential adjuvant effects of
pneumococcal vaccine might have
been lowered by an immune system
primed by recent severe pneumococ-
cal sepsis. The role of pneumococcal
vaccination should be considered
in patients with a history of pneumo-
coccal sepsis, and perhaps pneumo-
coccal antibody titres should be
measured before vaccination is
contemplated.
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