REVIEW ARTICLE Drug Safety 1999 May: 20 (5):427-435

0114-5916/99/0005-0427/$04.50/0

© Adis International Limited. All rights reserved

Safety Issues Concerning the
Use of Disulfiram in Treating
Alcohol Dependence

Jonathan Chick
Department of Psychiatry, University of Edinburgh, Edinburgh, Scotland

Contents
Abstract 427
1. SearchProcedure . . . . . . . . . 428
2. HepatotoxiCity . . . . . . o e 428
2.1 FreQUENCY . . . o o o e 428
22 TiMING . . 429
2.3 Mechanism . . . . . 429
2.4 MONItONNG . . . o o 430
3. CNS Adverse Effects. . . . . . . . . 430
3.1 Confusional States/Psychosis . . . . . . . . . . . 430
3.2 OtherSerious CNS Syndromes . . . . . . . o o i i e e e e e 431
4, Neuropathy . . . 432
4.1 Pathology . . . . . o 432
5. LessSerious Adverse Effects . . . . . . . 432
6. The Disulfiram-Alcohol Interaction . . . . . . . . . . . 433
7. Intentional Overdosage . . . . . . . . 433
8. Druglinteractions . . . . . . . 433
Q. CANCEr . 434
10. Overdll CoNCIUSIONS . . . . . o o 0 e 434
Abstract Disulfiram is known to cause hepatitis, which is sometimes fatal. The best

estimate of the frequency of disulfiram-induced fatal hepatitis is 1 case in 30 000
patients treated/year. Its appears to be more common in patients given disulfiram
for the treatment of nickel sensitivity. Frequent blood testing for liver function is
probably not necessary, but patients taking disulfiram should be in regular contact
with a physician.

There are rare reports of psychosis and confusional states in conjunction with
disulfiram treatment and peripheral neuropathy and optic neuritis have been re-
ported; these effects are dose-related. Psychiatric complications appear to be
more common with the use of disulfiram in India than in Western countries. Of
the less serious adverse effects, tiredness, headache and sleepiness are the most
common.

Deaths from the disulfiram-alcohol (ethanol) interaction have not been re-
ported in recent years, possibly because the dosages used are lower than those
used 40 years ago, and patients with cardiac disease are now excluded from
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treatment. There is no evidence to suggest that disulfiram causes cancer. Of note,
there are drug interactions with compounds that utilise the cytochrome P450
enzyme system.

Disulfiram can be viewed as a drug with a moderate record of adverse effects.
Alcohol dependence, for which it can be a helpful treatment, is associated with
a high morbidity and mortality.

Alcohol (ethanol) dependence is a potentially and published. At the recommended dosage level,
fatal disorder, which often does not respond tohepatotoxicity has been noted to occur as rapidly
medical or psychiatric intervention. Randomisedas 13 days after commencing the drug, and after a
controlled trials of disulfiram have shown that, total dose of as low as 4.5g prescribed at 250
when patients agree to involve a third party to assismg/dayl2l Sometimes the hepatitis has resolved on
their compliance, this deterrent approach can imstopping the drug, but at other times a fulminant
prove the outcome of treatmeldt Since disulfiram  course has ensued. In some reversible cases, the
was first prescribed for alcohol dependence incausal relationship has been demonstrated by a
1947, there have been concerns about its safetghallenge e.g. Morris et &, Bartle et al*! Al-
namely the risks of the disulfiram-alcohol reaction though people with alcoholism clearly have a high
and the risk of toxic effects of the compound on theprevalence of liver disorders related to other

nervous system and on the liver. causes, many of the cases of disulfiram-related
hepatitis have occurred in patients who had normal
1. Search Procedure liver function tests on commencing the medication.

Hepatotoxicity has also been described in patients

The sources used in the following review were _ . . S : .
. : S without alcoholism (disulfiram is sometimes pre-
literature searches on Medline (publications from_ _ . . ]
scribed for nickel sensitivitylf:

1966; date of search, early 1998) and the Adis
International comprehensive inhouse database;
certain specific enquiries to the manufacturer;

correspondence with the author of 1 paper; and : .
manual searches from 1966 back to 1950 of Quar- Denmark is probably the country in the world

terly Journal of Studies on Alcohol, British Medi- Whgre, Gper capita, the most d|sulf|r_am 'S pre-
: scribed®! Reports to the Danish Committee on Ad-
cal Journal, and the Journal of the American Med-

. o . o verse Drug Reactions from 1978 to 1987 of all
ical Association. No exclusion criterion based on

. drug-induced hepatic injury revealed that 35
study methodology was applied: many papers were(\zlg%) of the 1188 reports were linked to disul-

individual case reports, although \_N@g_ht was glVenfiram, aswere 5 (10%) of 52 drug-induced hepatitis
to reports where re-exposure to disulfiram had rePs4talities!”]

licated the adverse effect. Where a finding has been : .
However, the most important frequency esti-

replicated in successive publications only the studymate is of the risk per prescription of disulfiram.

or studies where the finding was most robust havel_ ; . .
. . here is only 1 such published estimate, also from
been cited, or a relevant review paper.

Denmark. Spontaneous reports of adverse drug re-
actions to disulfiram treatment were examined for
the period 1968 to 199%! There were 11 fatal liver

The world literature of the last 40 years containsreactions reported in 22 years. Using drug sales
30 reports of patients with hepatitis related to di-figures to estimate the number of patients taking
sulfiram. National Drug Adverse event registersdisulfiram to be 15 000 per year, the reported risk
would suggest there are also cases not written upfdying of hepatotoxicity caused by disulfiram can

2.1 Frequency

2. Hepatotoxicity
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be calculated to be 130 000 patients per year. atwhich in other drug hypersensitivities the risk of
Some of these were patients receiving disulfiramhepatitis is significant.

as treatment for nickel sensitivity, and it appears Two studies where there was random allocation
from 1 uncontrolled stud$ that the risk of liver  to disulfiram or a placebo have been published that
disorders linked to disulfiram is vastly greater in give follow-up liver function test data. Iber et@f!
these patients than in people with alcoholism, hepfollowed 453 male patients for 1 year. In both stud-
atitis occurring in 8% of such patients (nickel in jes abnormalities in liver function tests did not oc-
the body is mobilised by disulfiram and can be de-cur more frequently in the disulfiram patients than

posited in the liver). in control participant$t213! In only 1 of these 2
studie$?! was compliance with medication over 6
2.2 Timing months ensured by supervision. In that study, liver

) - ~enzymes levels showed an on average improve-
In the Danish daté] disulfiram-related hepati- ment in the disulfiram group but a deterioration

tis had commenced between 16 and 120 days aftefyssociated with more frequent alcoholic relapse)
starting treatment, with a peak frequency at 60j, the control participants.

days. However, in 1 case, a woman who had com- 1,4 reports provide long term data on hepato-

menced taking disulfiram in excess of the pre-y, icity from studies that did not include a control

_scrlbe_d dogage (she took 1.5to 2 g/day) develope%mup_ Borup et atYl reported data from 93 pa-
jaundice within 5 day$.?! tients who had taken disulfiram for 1 year super-
vised by the clinic at a dosage of 600 to 800mg

2.3 Mechanism twice weekly. No patient developed liver function
abnormalities. In a series of 43 patients receiving
supervised disulfiram treatment in dosages up to 1
g/day (mean 363 mg/day) for a mean of 7.6

months, Breweétd] reported that all patients who
had abnormal liver function tests at the start of
treatment showed improvement. Nine patients
were taking 500 mg/day or more and in none of

Services Alcoholism Recovery Project studh). thesg patients was _there even a slight elevation of
Allocation to disulfiram or no disulfiram was not Préviously normal liver function tests. In a study

random in the study. The clinic offered disulfiram of 50 male inpatients randomised to receive either
250 mg/day to all patients, but some were excludecPl2cebo, disulfiram 250 mg/day or disulfiram 500
for various reasons including any abnormal liver Mg/day no differences in liver function tests
function test. Compliance was monitored. Patientsemerged:®

were inpatients throughout the study period and In @ 12-week follow-up study of 57 men with
were screened for use of alcohol at random byﬂlCOhOIism, some of whom had elevated transami-
breath and urine alcohol tests. At 4 weeks into thenase levels and serological evidence of hepatitis C
study, the level of 1 or more transaminase had bevirus infection at commencement of disulfiram
come elevated in 30% of patients taking disulfiram therapy, 1 patient showed an elevation of transam-
and in 11% of control patients. The levels of 2 or inase levels attributable to disulfiram, without clin-
more transaminases were elevated in 9% of paical complicationg!’]

tients taking disulfiram. Two patients taking disul- It seems from the Tri-Services Projéét that
firam, compared with none of the control individ- under some circumstances disulfiram is associated
uals, had an elevation of ALT levels greater than 3with an increase in liver transaminase levels, but
times the upper limit of normal, which is the level the weight of evidence is that clinical hepatitis is

When liver function is monitored during disul-
firam treatment, abnormalities in liver enzyme lev-
els may occur but can often be attributed to re-
sumption of drinking. There is 1 report which has
shown more liver enzyme level elevations in pa-
tients taking disulfiram than in patients in the same
programme who did not receive the drug (the Tri-

O Adis International Limited. All rights reserved. Drug Safety 1999 May:; 20 (5)



430 Chick

rare. There is no evidence that a pre-existing liver In summary hepatitis is very rarely a conse-
disorder increases the risk of disulfiram hepatotox-quence of disulfiram use. Abnormal liver enzymes
icity.[18] In most of the reported cases of patientslevels caused by alcohol use need not be a contra-
with hepatitis the patients had normal liver func- indication to the use of disulfiram. Indeed, when
tion tests at the start of treatment. A fatal outcomethe patient is helped to achieve abstinence by tak-
was more likely when the drug was continued for ing disulfiram such abnormalities will probably re-
some days after jaundice had been notié8Hep-  solve. However, patients should be informed about
atitis may be due to accumulation of toxic metabo- even very rare risks associated with drug therapy.
lited10 or in some cases due to the expression ofMedical supervision of patients taking disulfiram
autoantibodies directed against specific cyto-should continue for as long as the patient uses it

chrome P450 enzymé¥] and should be at least monthly for the first 6
months. There is no compelling evidence to sup-
2.4 Monitoring port repeated liver function testing as a way of pre-

venting serious hepatotoxicity.
There have been several attempts in the litera-

ture to specify when liver function in blood tests 3. CNS Adverse Effects
should be checked. In some treatment centres it
became routine practice to assess liver function be-
fore and at frequent intervals during treatment with
disulfiram (e.g. Wright et at!). A recent single There are occasional reports from Europe and
case report, where liver function testing at day 16North America of disulfiram-linked psychosis or a
produced normal results, but jaundice had develconfusional state (beginning with fatigue and for-
oped by day 42, led to another call for 2-weekly getfulness, rarely proceeding to ataxia or stupor).
testing of all patients receiving disulfira#®!  These reports were commoner in the early days of
However, the onset of the hepaititis is usually very disulfiram therapy when higher dosages than are
rapid, and so even frequent testing may not detectommonly used today (500 mg/day or more) were
it. In addition, abnormal enzymes levels are com-routinely prescribed. This potentially serious ad-
monly caused by a resumption of alcohol ingestionverse effect may be more frequent in some coun-
which might lead to unnecessary withdrawal of the tries than others. While only 4% of adverse drug
drug. Thus, it can be argued that frequent blood testeactions reported for disulfiram in a Danish
monitoring is unlikely to be productive, especially database were psychiatfft,the WHO database
given the rarity of severe hepatotoxici#y! when examined by Enghusen Poulsen etlal.
In my view, informing the patient, the patient's showed that 13% of disulfiram adverse effects
relatives and the family practitioner, of the 1in 30 000 were psychiatric.
risk of fatal hepatotoxicity, emphasising detection = Two papers from India, Krishna Murthy and
of jaundice usually preceded by fever, so that thePraveenla?3! and Krishna Murthy24 have de-
drug is stopped when adverse effects are noticedscribed higher rates of disulfiram-induced psycho-
is probably an equally efficient way to prevent fatal sis arisingde novahan other papers, with the effect
hepatitis and still allow many patients to benefit starting 2 to 3 weeks after commencing treatment
from disulfiram treatment. with disulfiram. Symptoms included overactivity,
Brewer and Hard#?! recommend that patients overtalkativeness, paranoid delusions, insomnia
should be asked about nickel sensitivity beforeand auditory hallucinations. Symptoms usually
starting treatment with disulfiram and that liver completely resolved after withdrawal of disulfiram
function tests should be measured near the time oAnd sometimes after a short course of treatment
starting therapy (not necessarily in advance) andwith an antipsychotic drug. In 1 series, 6 cases of
again after about 1 month. disulfiram-induced psychosis occurred in 52 pa-

3.1 Confusional States/Psychosis
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tients[23! and in the second series there were 5(e.g. Chick et al'3l) where no psychiatric compli-
cases of disulfiram-induced psychosis among 53cations have been noted.

patients24 In all patients the dosage of disulfiram ~ There has been 1 report of catatonia attributed
was 250mg twice daily. Another paper from In- to disulfiram therapy and this adverse effect is
dia?5! described a series of 38 patients of whom 1therefore presumably very ralfé]

developed a confusional state while receiving di- In the data sheet for disulfiram, previous psy-
sulfiram at a dosage of 250 mg/day. The adversechosis is an exclusion for the use of this agent.
effect resolved and then recurred on each of 2 reHowever, alcohol misuse in schizophrenia can be
exposures. very harmful to the patient and, lacking another

The reason for the apparently high rates in India€ffective treatment, clinicians weighing up the
is unknown. One possibility is that the bioavaila- risks and benefits of treatment have sometimes rec-
- . ) . . . . - ] . _
bility of disulfiram manufactured locally may be ©Mmended disulfiram in this conteRt! A wide-
different from the compound available in Europe reaching review of all aspects of disulfiram use in

and North America. Two cases of psychosis asso_patlents with alcohol dependence and other psychi-

iated with disulfi h b ted in C atric disorders that also looked at potential drug
clated wi ISulfiram have been reported in au'interactions, concluded that the rate of serious un-

casian patients; however, the psychosis seemed 19, \ioy nsychiatric effects was extremely low at
result from an interaction between cannabis and.qcommended disulfiram dosages of 200 to 250
disulfiram[26.271 The Indian papers do not mention mg/dayis?
concomitant cannabis, which is widely available in - he reason for a possibly higher rate of psycho-
that country; however, Krishna Murthy (personal gjs in India needs further examination.
communication) states that cannabis use was not
suspected in the patients in his reports. 3.2 Other Serious CNS Syndromes

In a North American series of 243 patients
treated with disulfiram 250 mg/day, 5 patients had A case report was published about a man who
‘an organic brain syndrome’ (which was not well took disulfiram 250 mg/day for 30 years, and ex-
defined in the papef$8! In patients with alcohol- perienced a gradual decline thereafter in memory
ism, psychiatric disturbances can be caused b);and performance !Q tests; this decli_ne partially re-
drinking alcohol and can occur because of co-Covered on stopping the drii) Peripheral neu- _
existing psychiatric disorders. Therefore, only a©Pathy was also noted to have occurred. A posi-
controlled study can provide a realistic estimate oftron emission tomography stuéy] which showed

the prevalence of unwanted psychiatric effectsreduced cerebral metabolic rate for glucose in pa-
N tients with alcoholism taking disulfiram compared
with disulfiram. In a follow-up study of 612 male

North American patients randomised for 1 year toWIth those not taking disulfiram, found no differ-

. L L ences between the groups with respect to neuro-
either dlsulf|ram 25_0 mg/day, dlsulf_lram 1 mg/d_ay psychological performance. No adjustments were
or placebo, the incidence of psychiatric complica-

’ A ’ - made for differences in severity or duration of pa-
tions was 2.4% in the disulfiram-treated groups. jents’ heavy drinking in this stud§ There are no
and the incidence was not significantly different pjished randomised controlled studies which

between the group#?l No psychotic illness was have compared cognitive performance changes
diagnosed. This was a treatment outcome studygver the course of disulfiram use.

and previous psychotic iliness had been an exclu- That very large doses of disulfiram might dam-
sion criterion. Thus, if disulfiram causes psychosisage the basal ganglia is illustrated in 3 case reports
by precipitating a pre-existing illness, this would by Laplane et al*® In 1 case report, a patient who
explain the absence of any psychotic adverse eftook an overdose of 75 disulfiram 500mg tablets,
fects in this and in other placebo-controlled studiesdeveloped parkinsonian symptoms and low den-

O Adis International Limited. All rights reserved. Drug Safety 1999 May:; 20 (5)
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sity lesions of the basal ganglia, but made a full onset over 24 hours has been descriB8Recov-
recovery. The second case was a young man whery may be complete or partial, with residual symp-
took disulfiram 1 g/day for 8 weeks, and his par- toms such as foot drop or paraesthesia.
kinsonian symptoms had not completely resolved
at 19 months. The third case was a male patient who
had taken disulfiram 500 mg/day for ‘several
months’ and poor cognitive performance and apa-
thy were attributed 12 years later by his family to
the period of treatment with the drug. It must be
emphasised that such reports are very rare.

4.1 Pathology

Carbon disulphide is a metabolite of disulfiram
and industrial exposure to this agent has caused
neuropathy with axonal degeneratiéf. The pa-
thology, as well as the clinical presentation of di-
sulfiram-induced neuropathy, also resembles that
4. Neuropathy seen in alcohol-induced neuropathy.

The earliest onset of neuropathy in a patient tak- Since 1953, some 11 cases of optic neuropathy,
apparently always reversible, have been de-

ing disulfiram was 10 day85! Most reports place ccribed3

the onset of symptoms as several months after com- ' ¢ disulfi h
mencing treatment and the peak time in the Danish Ip summary 50 years ot disulliram use has es-
datd®! was 1 year. The rate of disulfiram-induced tablished that neuropathy is a risk when higher dos-

neuropathy in that study can be estimated from thefdes of disu_lfiram are administer_ed, but this ad-
sales figures quoted for the reporting period of opverse effect is rare and reversible if detected early.

years as about 1 in 15 000 patient years. Except i €rting the patient, even torare risks, is advisable,
1 patient, who was taking disulfiram 250 mg/day and medical monitoring of patients is required.
for 30 yeard?4l the dosage in patients developing
peripheral neuropathy has been 500 mg/day or 5, Less Serious Adverse Effects
more. Sometimes patients developing neuropathy
have been taking other medications. For example, In controlled studies, the adverse effects which
in 1 report the patient took the sedatives ethchlor-occur more frequently in disulfiram recipients than
vynol and triclofos (trichloroethyl phosphate), in control patients are tiredness, headache and
which are substituted alcohdfs! Only 2 patients  sleepiness. Some patients’ spouses report an un-
have developed neuropathy at our Edinburgh clinicpleasant odour on the patient’s breath. This is
after 18 years of treating several hundred patientssometimes described as a garlic smell. However, in
These 2 patients were also taking amitryptiline andmy experience usually the spouses state that they
both patients had on their own initiative been tak- prefer to have a partner who is abstinent and has
ing disulfiram 500 mg/day or more because at agarlic-smelling breath than one who is drinking
dosage of 200 mg/day the alcohol-disulfiram reac-and has stale alcohol on the breath.
tion was insufficient to be a deterrent. Skin complaints with disulfiram are rare. How-
Systematic investigations of nerve function ever, rashes, pruritus and exfoliative dermatitis
have found delayed nerve conduction without clin- have all been described in association with disul-
ical signs of symptoms in patients taking disul- firam. Although these skin complaints have been
firam 250 mg/day but not at a dosage of 125described as occurring after 1 year of treatment
mg/day. Abnormalities develop during the first 3to they tend to occur in the first 2 weeks of treatment.
6 months and seem not to have onset thereafteEarly rashes sometimes clear without the need for
(reviewed by Enghusen Pould@rand Dupuy et treatment or discontinuation of disulfiram; dis-
al[38)), placement of nickel could perhaps explain the oc-
The clinical presentation of disulfiram-induced currence of skin complaints in some cases (dis-
neuropathy is usually a slow onset; however, acuteeussed by Enghusen Poulsen Bl

O Adis International Limited. All rights reserved. Drug Safety 1999 May:; 20 (5)
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6. The Disulfiram-Alcohol Interaction There have been no reports of death due to the
disulfiram-alcohol interaction in recent yedfd.

Many patients taking disulfiram 200 to 250 This may be due to less reporting, but is perhaps
mg/day risk experiencing the disulfiram-alcohol more likely to be due to more cautious dosage and
interaction by deliberately ingesting some alcohol. patient selection than in the early years of use.
The severity of the reaction at these dosages varies Because of the potentially fatal outcome of a
from a slight flush to a distressing state of nauseagdisulfiram-alcohol reaction in a patient with heart
headache, dizziness and tightness in the chest. Verylisease or a patient taking hypotensive medication,
rarely, when larger amounts of disulfiram have disulfiram should normally not be offered to such
been taken, the reaction has been fatal. These fatgdatients. This restriction would apply absolutely in
cases, which only appear in the literature in the firsta patient with heart disease who was still in the
10 years following disulfiram’s introduction, were chaotic stage of alcohol dependence where there is
examined in detail at the time. The patient de-mood disturbance and a risk that the patient might
scribed in the report by Becker and Sugariffin  consume alcohol while taking disulfiram.
had been given 5g of disulfiram over 4 days and
was then given 1oz of whisky (i.e. about 15g of 7. Intentional Overdosage

alcohol). He experienced a hypotensive collapse, ) . . . .
) P yp b Patients with alcoholism are at high risk of drug

followed by 4 hours’ recovery with some treat- o . :
ment. The patient then died suddenly of acute rightpverdose. Disulfiram overdose with or without the

heart failure. His coronary arteries showed Somelngestlon of alcohol has occurred on numerous oc-

atherosclerosis but he had had a prior normal eIec-CaSionS' Seriqus results seem to be very rare. Ac_:ase
trocardiogram (ECG) and exercise test. One of theof acute fulminant polyneuropathy following si-

cases investigated by Jacobé8rdied some hours multaneous ingestion of alcohol and a high dose of

after the reaction had apparently been at its Worst_d|sulf|ram has been described in by Rothrock et

In the days when patients were given a ‘test’ reac—al'[45] and a case of basal ganglia damage has al-

tion, ECG studies showed that most patients devel-read.y be_en mentioned in sec;ﬂon g .
Disulfiram should not be given to a suicidal pa-

oped some ECG changes during the reaction, usu- . ; . .
ally prolongation of the QT interval. Hypotension tient. Dgsplte this caveat,_ thgre are patients with
is clearly a dangerous aspect of the disuIfiram-al—alCOhOI'S,m who take me<.j|cat|on.overdoses whep
cohol reaction. However, hypertension has beenthey are mtoxllca.t(.ad and in pract!ce the use Of di-
described in a patient who also developed broncho-SUIf"am can significantly help patients notto drink

spasm (he took 300ml of 4.1% lager after 6 daysand thereby reduces or stops this behaviour which

treatment with disulfiram 200 mg/daif is costly to the patient and to health service re-
The hypotension associated with the disulfiram- SOUrces-
alcohol reaction is greater in older patiel&per-
haps because the elderly have less cardiovascular
tolerance to the toxic reaction. The hypotensive re- Drugs utilising the cytochrome P450 enzyme
action is related to the level of acetaldehyde foundsystem in their oxidative breakdown will show
in the blood during the reaction. It might be sup- augmented plasma concentrations and longer elim-
posed that when liver function is poor, less acetal-ination half-lives if the patient is taking disulfiram.
dehyde might be produced and therefore the disulThis has been demonstrated for amitryptiline,
firam-alcohol reaction might be less in patients imipramine, warfarin and phenytoin and will apply
with liver disease. However, in a detailed study in to other agents such as, for example, benzo-
13 patients, variations in liver function did not help diazepines such as chlordiazepoxide and diaze-
to explain the marked variations found in the se-pam, though not lorazepam and oxazep##iA
verity of the disulfiram-alcohol reactiof®] case of delirium with concomitant administration

8. Drug Interactions
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of phenytoin and disulfiram has been describféll.  firam among the high risk category for adverse
An interaction with omeprazole has been reporteddrug reactions.
that resulted in confusion with catatonia, and this There is no unanimity among authors or manu-
was effect was reproduced at a second supervisefhcturers on what monitoring should be in place for
re-exposure to the two drudf$! early detection of the adverse effects of disulfiram.
Regarding a possible interaction with paraceta-It has been recommended that greater vigilance is
mol (acetaminophen), a review of 2 studies in ratsneeded in female than male patidfiisand the
and 1 in humans suggest that there is no hazardougsrobable dose relationship for neurological ad-
reactionl®! Paracetamol overdose is especially poi- verse drug reactions should dictate greater vigi-
sonous in overdose in patients with alcoholism andlance whenever the dosage exceeds 250 mg/day.
theoretically disulfiram might reduce its toxic ef- Clearly, all patients taking disulfiram should seen

fect on the liver. regularly by a physician at a minimum time inter-
val of every 2 weeks for the first 2 months and
9. Cancer monthly thereafter. Patients should be advised that

there are some serious rare adverse effects associ-
A long-term, Swedish follow-up study found ated with disulfiram treatment and to report any

that 14 out of 24 individuals who had died of neo- unexplained symptoms immediately. They can also
plasm (mainly lung) had received disulfiram treat- be told that disulfiram can be a very helpful aid in
ment, while among the other 142 deaths only 47recovery from alcoholism.
had received disulfirartt®! This association with
lung cancer was almost certainly spurious: the pa-
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