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TABLE iI-Distribution among different groups of patients of total episodes of
disease and of yeast infections alone or in combination with other diseases

Homosexual Heterosexual Women Total
Infections* men men

No No <% No 0. No

Total episodes .. 609 6 7 5501 60 5 2984 32 8 9094 100
Episodes with yeast

infectiont . 26 4 3 382 6-9 1054 35 3 1462 16-1
Episodes with yeast

infection alone+ 15 57 7 263 68 8 617 58 5 895 61 2
Yeast infection and

one other disease+:
STD .. .. 8 30-8 17 44 123 117 148 10-1
NSTD .. .. 1 0 3 2 0.2 3 0-2
NSGI .. .. 2 7 7 86 22-5 268 25-4 356 24-4
Other .. .. 8 2-1 21 2-0 29 2-0

Yeast infection and
two of above
diseases .. 1 3-8 7 19 23 2 2 31 2-1

Total yeast infections
and any other
disease+ .. .. 1 42-3 119 31 2 437 41 5 567 38 8

*See footnote to table I for explanation of disease classification.
tPercentage of total episodes.
tPercentage of episodes of yeast infection.

TABLE III-Numbers of disease episodes occurring in one category only with and
without yeast infections

Sexually Non-sexually Non-specific
transmitted transmitted genital Other (°O)
disease (U) disease (C0) infection (U)

With yeast
infection .. 148 (8 0) 3 (1 1) 356 (7 4) 29 (4-5)

Alone .. .. 1712 (92-0) 270 (98-9) 4462 (92 6) 622 (95-5)

Total 1860 (100) 273 (100) 4818 (100) 651 (100)

XA=24-6. P<0-001.

that occurred in one category only, and those that occurred with only
yeast infections in addition. We excluded disease episodes with
diagnoses in several categories so that the columns of figures would
be independent and could be compared by X2 tests. The figures show
a significant association between yeast infections and STD and NSGI.

Discussion

We found a more significant association between yeast
infections and STD and NSGI than between yeast infectionr
and NSTD or other conditions (table III). Our findings also
reflect the figures reported by the Department of Health and
Social Security2 with more genital yeast infections occurring
among women than among men. A patient may have more than
one STD at a time. For example, Barlow et al,8 reported
trichomoniasis in 330lo of 165 women patients with gonorrhoea,
while 4100 of them had yeast infections. Willmott9 found other,
infections in 338",, of 207 women with genital yeast infection.
We believe that the significant association of yeast infections

with STDs and NSGI compared with NSTDs or other con-
ditions supports the idea that genital yeast infection is sexually
transmitted, despite the presence of many more diagnoses of
STD and NSGI than of NSTD and other conditions. Our
figures suggest that yeast infection was sexually acquired in
approximately 390 of women's episodes and 29), of hetero-
sexual men's episodes. Furthermore, they show that any sexuall3
active patient with genital yeast infection whether symptomatic
or not should be screened for other STDs, especially for NSGI.
Others might adopt a slightly different classification of con-
ditions into STD, NSTD, and others but we believe the con-
clusions would be the same.
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SIDE EFFECTS OF DRUGS

Disulfiram hepatotoxicity
Disulfiram is extensively used as supportive treatment in chronic
alcoholism. Its side effects are mainly neuropsychiatric and gastro-
intestinal,' though two cases2 3 of hepatotoxicity due to disulfiram
have been reported in the United States and one in Norway.4

Alcoholism and liver disease are closely connected, and liver impair-
ment due to disulfiram may therefore be easily overlooked. We
describe here six patients whose liver impairment may have been due
to disulfiram treatment.

Case 1

A 38-year-old woman who had abused alcohol for 10 years was started on
disulfiram treatment (dose unknown). After three weeks she developed
anorexia and vomiting and thenr widice. On adMf4siop she,w,as _pn tose.
She received standard trqu for pJ?dp an4,!ev$red
consciousness after two days. o liver biospy was performehd.-bsulfiram
hepatotoxicity was not suspected and treatment was restarted two years later.
After about two weeks she developed fever, anorexia, and vomiting. Her
general condition was good. On admission bilirubin was 291 ,umol/l (17-0 mg/
100 ml), prothrombin 32'O of normal, alanine aminotransferase (SGPT)
372 U/1, alkaline phosphatase 114 U/1. Her liver function was only moderately
impaired and returned to normal when disulfiram treatment was stopped.
A liver biopsy two weeks later was normal. Three weeks after admission she

was challenged with disulfiram. She developed anorexia, vomiting, abdominal
pain, and fever. The results of the liver tests are shown in fig 1. A liver biopsy
five days later showed portal enlargement with infiltration of inflammatory
cells and eosinophil leucocytes and focal necrosis in the parenchyma. The
symptoms lasted for six days. Liver biopsies five and 11 years later were
completely normal.

Case 2

A 69-year-old woman was started on disulfiram (200 mg three times a
week) because she felt "queer" when drinking alcohol. A month earlier a
liver biopsy had shown normal liver histology. After six months' treatment
she complained of fatique and abdominal distension. Jaundice was observed
three weeks later and after a further three weeks she lapsed into hepatic
coma. On admission to this department she was comatose. Bilirubin was
451 jtmol/l (26-4 mg/100 ml), prothrombin 19 0o, SGPT 97 U/1, and alkaline
phosphatase 79 U/1. Five exchange transfusions were performed but she died
of liver failure.

At necropsy the liver was small, weighing 550 g, with a nodular surface.
Microscopy showed preserved lobular architecture with liver cell necrosis
and marked fibrosis in the portal tracts.

Case 3

Disulfiram treatment (200 mg/day) was started six months after this
41-year-old man began to abuse alcohol. His liver had been macroscopically
normal 10 years earlier when he underwent operation for duodenal ulcer.

After three to four weeks' treatment he complained of abdominal cramps
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and, because of his alcoholism, was admitted to a psychiatric department.
Disulfiram treatment was continued but because it caused impotence was
replaced by dipsan (100 mg daily) a month later. He lost weight continuously.
Drowsiness was observed one and a half months before admission to this
6ospital and jaundice developed 10 days later. Virus hepatitis was suspected
and he was transferred to another department 11 days before admission
here. On the first day he received 800 mg disulfiram. The same evening he
developed hepatic precoma.
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exchange transfusions but died in hepatic coma and anuria. She was negative
for HBsAg. A post-mortem liver biopsy showed normal lobular architecture
with fibrosis, cholestasis, focal necrosis, and slight steatosis (fig 2).

Case 6

This 53-year-old man had abused alcohol for many years. Two months
before admission disulfiram (400 mg/day) and chlorpromazine (125 mg/day)
were prescribed. About one month later he complained of fatigue and after a
further 14 days jaundice was observed. He was admitted to hospital. After
three days he developed hepatic precoma, which was treated with lactulose
and prednisone without effect, and he was transferred to this department.
Bilirubin was 776 jAmol/l (45-4 mg/l00 ml), prothrombin 28%, SGPT
425 U/l, and alkaline phosphatase 62 U/I. His condition deteriorated and he
died in hepatic coma with hepatic nephropathy. He was negative for HBsAg.
At necropsy the liver was cirrhotic and weighed 2000 g. Liver histology
showed cirrhosis with extensive fibrosis, cholestasis, and liver cell necrosis.
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FIG 2-Case 5. Post-mortem liver biopsy specimen showing fibrosis,
cholestasis, and liver cell necrosis. ( x 55.)

On admission to this department he was in hepatic coma. Bilirubin was
1426 Lmol/l (83-4 mg/ 100 ml), prothrombin 12 %, SGPT 833 U/1, and alkaline
phosphatase 103 U/l. Four exchange transfusions were performed without
effect. The immediate cause of death was gastrointestinal bleeding. He was
negative for hepatitis B surface antigen (HBsAg).
At necropsy the liver weighed 930 g. The surface was smooth, but micro-

scopy showed distorted lobular architecture with marked fibrosis, prolifera-
tion of bile ducts, and liver cell necrosis.

Case 4

A 52-year-old woman who had abused alcohol for 10 years was started on
disulfiram (200 mg/day). After two months' treatment she complained of
nausea and anorexia and after one week jaundice was observed. Two days
before admission she developed hepatic precoma. Bilirubin was 623 ,umol/l
(364 mg/l00 ml), prothrombin 1001,, SGPT 940 U/l, and alkaline phos-
phatase 68 U/I. She was treated with nine exchange transfusions and extra-
corporeal heterologous pig liver perfusion without effect. She died in hepatic
coma and anuria. She was negative for HBsAg.
At necropsy the liver weighed 650 g and the surface was smooth with a

few regenerating nodules. Microscopy of the liver showed that the lobular
architecture was disturbed. There was extensive fibrosis and liver cell
necrosis.

Case 5

This 63-year-old woman had abused alcohol for one and half years. Two
and a half months before admission disulfiram treatment was started, but she
did not take it regularly during the first month. After 21 days of regular treat-
ment (200 mg daily) she developed anorexia and jaundice, and after a further
three weeks, while still taking disulfiram, she lapsed into hepatic precoma.
Disulfiram treatment was stopped and she was transferred to this depart-
ment. Bilirubin was 632 Lmol/l (37-0 mg/100 ml), prothrombin 200%,
SGPT 700 U/1, and alkaline phosphatase 65 U/I. She was treated with four

Discussion

In one of our six patients hepatitis due to disulfiram was confirmed
by a challenge test. The other patients all died, and the evidence that
disulfiram caused the severe liver damage was only circumstantial.
Nevertheless, only one patient (case 6) already had liver disease when
disulfiram treatment was started.
None of the patients were taking alcohol when the symptoms of liver

disease appeared and all had symptoms consistent with drug or virus
hepatitis. None had any known exposure to virus hepatitis and all
four patients tested for HBsAg gave negative results. Furthermore,
the histological features were not typical of virus hepatitis. The livers
of all the patients who died, except the patient with overt cirrhosis,
were small with a smooth surface typical of acute yellow atrophy,
while the histological features were dominated by intense fibrosis,
cholestasis, and liver cell necrosis.

Signs of an allergic reaction, such as skin eruptions, eosinophilia
(except in case 1), or antimitochondrial antibodies were not seen.

Disulfiram treatment was not withdrawn in the patients who died
until they were in hepatic precoma or coma. This underlines the
importance of-reviewing the drug intake whenever a patient becomes
jaundiced.
There was a latent period of three to 25 weeks before symptoms of

liver disease appeared. Drug-induced liver disease is readily suspected
when symptoms occur shortly after starting treatment, but it may be
overlooked when the latent period is several weeks, especially in
patients whose alcoIlic liver!disease` may explain the syrmptoms.
Eval~bhidP1idVe hlb8to'XCiEti-eSE3fiak h lis eicial if th&clinical
picture is to be differentiated ifrom alcoholic or vital hepatitis. Methyl-
dopa,5 isoniazide,6 and oxyphenisatin7 may also induce acute or
chronic hepatitis several weeks or months after the start of adminis-
tration.

Disulfiram was introduced in 19488 and is widely used as aversion
therapy in patients with alcoholic disorders. It is a potent enzyme
inhibitor in vitro but the exact mechanism of its effect on acetaldehyde
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metabolism in the liver is unknown. 9 The pharmacokinetics of
disulfiram have not been elucidated because there are no sensitive and
specific methods of determining disulfiram and its metabolites.
Acute toxicity studies with disulfiram in rats have shown no signs

of liver necrosis but disulfiram decreases the drug metabolising
capacity of the liver.'° 11 This mechanism probably accounts
for disulfiram's inhibition of diphenylhydantoin and warfarin
metabolism.'2 13
Our findings indicate that long-term toxicity studies in animals

should be performed to detect possible hepatic damage after pro-
prolonged administration of disulfiram.

We thank Dr K Winkler for allowing us to report observations in case 1.
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Photo-onycholysis caused by
demethylchlortetracycline

Photodermatitis is a well-known and relatively common side effect of
treatment with the tetracyclines. It appears as a bright erythema of the
exposed skin in response to sunlight. Photo-onycholysis is another
recognised side effect of the tetracyclines but is much less common and
less widely known.

Case report

A 64-year-old housewife was treated for a chest infection with demethyl-
chlortetracycine (demeclocycline), 150 mg four times a day, from 4 August
1976. On 5 August 1976 she spent about two and a half hours in the sun. By
that evening she had developed severe erythema and blistering of the face,
arms, and legs where her skin had been exposed. The eruption got worse over
the next 24 hours. She was treated with oral antihistamines and topical
corticosteroids and it took three weeks for her skin to return to normal.
On 9 September 1976, five weeks after the onset of the rash, she developed

onycholysis of two nails of the right hand. By 6 October 1976 the onycholysis
affected all the finger nails: the distal two-thirds of most nails had separated
from the nail beds. Thereafter there was a steady improvement, though the
nails did not return to normal until mid-March 1977.

Comment

Photo-onycholysis may occur with tetracycline' and doxycycline2 as
well as with demethylchlortetracycline. Usually it accompanies a
severe photodermatitis but it is occasionally seen when the skin is not
otherwise affected. It is a rare side effect in Britain and has not been
reported from the UK. From March 1964 to December 1975 the

Committee on Safety of Medicines was notified of 91 cases of photo-
sensitive eruptions due to demethylchlortetracycline treatment but
only one case of unspecified "nail disorder."' Reports of photo-
onycholysis have all come from countries with hotter climates, sucA1
as India,' Spain,4 and the USA.` If, however, the weather we ex-
perienced in the UK last year sets a precedent for the future it would
be wise to avoid prescribing demethylchlortetracycline in the summer.
This drug should also not be given to patients about to holiday abroad'
in the sun.
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Convulsive seizures and viloxazine
Viloxazine is a novel bicyclic compound with atypical pharmacological
properties. It is marketed as the antidepressant Vivalan. During a trial
of this drug-a double-blind comparison with placebo-one of the
patients treated with viloxazine had three convulsive seizures. This
was an unexpected finding because viloxazine protects rodents from
convulsions induced electrically and with pentylenetetrazole,' these
tests being indicative of potential anticonvulsant activity in man.

Case report

The patient was a 50-year-old man with depressive psychosis. He had no
family or personal history of a neurological disorder and no signs of a
concomitant physical illness. He had not abused alcohol, barbiturates, or
other drugs.
On the sixth day of treatment with viloxazine, 100 mg three times a day,

he said that he felt lost and that he did not know where he was. Shortly
afterwards he complained of headache. Three-quarters of an hour later he
fell to the ground and had a typical grand mal attack with generalised
convulsions. On recovery he was disorientated in time and place, and he.
claimed that the staff were trying to make him mad. It was thought that he
was in a postictal confusional state. Viloxazine was discontinued. Several
hours later he had two more grand mal seizures. Examinations after each
attack showed no abnormal physical signs. His persecutory ideas persisted
for a few days.
The following values, measured during the trial, were all normal:

haemoglobin; total and differential white blood cell count; erythrocyte
sedimentation rate; blood sugar; glucose tolerance; and serum protein,
albumin, calcium, inorganic phosphates, cholesterol, urea, creatinine, total
bilirubin, alkaline phosphatase, lactic dehydrogenase, and aspartate amino-
transferase. Chest and skull radiographs were also normal. An electro-
encephalogram, recorded 11 days after the fits, showed a mild, non-specific
abnormality with generalised theta activity, but no focal or paroxysmal
features.
The patient was followed up for four years. During this time he remained

free from further attacks and symptoms and signs suggestive of an insidiously
developing neurological disorder.

Comment
The difficulties of establishing a cause-and-effect relation between

the administration of a drug and the occurrence of an unwanted effect
are well known. It is equally well known that no firm conclusions can
be drawn from a single case report. The only other possible cause of
the fits was withdrawal of the therapeutic doses of benzodiazepines
that his general practitioner had prescribed for him up to three days
before his inclusion in the trial. The patient had received chlordiaze-
poxide 10 mg three times a day and nitrazepam 5-10 mg at night for
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