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Concomitant ingestion of alcohol and cephalosporin may cause a disulfiram-like

reaction; however its fatal outcomes are not commonly known. We retrospectively

reviewed 78 patients who had cephalosporin induced disulfiram-like reaction (CIDLR).

The patients who had a negative skin test to cephalosporin prior to intravenous

antibiotics were included, and those who were allergic to either alcohol or antibiotics

were excluded. The average age of 78 patients was 37.8612.2 (21–60) years. Of the 78

patients, 93.58% of the patients were males, 70.51% of the patients consumed alcohol after

use of antibiotics, and 29.49% patients consumed alcohol initially, followed by

intravenous antibiotics; however, no significant difference of morbidity was observed

in these two groups. All patients were administered antibiotics intravenously. Five of 78

patients (6.41%) developed severe CIDLR too urgently to be rescued successfully. In

conclusion, it is important for clinicians to educate patients that no alcohol should be

used if one is taking cephalosporin. Also, clinicians should keep in mind that

cephalosporin should not be prescribed for any alcoholics.
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Consuming alcohol is so common a daily social

activity that some people become addicted to

it, which can lead to chronic alcoholism. For

management of chronic alcoholism, disulfiram has

been widely used since its approval by the US Food

and Drug Administration in 1951.1 After consump-

tion of alcohol, it is converted into acetaldehyde by

alcohol dehydrogenate and subsequently metabo-

lized into acetate by aldehyde dehydrogenase in the

body.1,2 Disulfiram can irreversibly inhibit aldehyde

dehydrogenase and prevent metabolism of acetal-

dehyde. The accumulated high serum level of
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acetaldehyde causes an unpleasant histamine-like
reaction called disulfiram-like reactions.2 The man-
ifestation of CIDLR (cephalosporin-induced disulfi-
ram-like reaction) varies from mild reaction like
facial flushing, nausea or vomiting, to a severe
reaction including angioedema, hypotension, shock,
or death.

In addition to disulfiram, some antibiotics can
cause similar reaction as disulfiram-like reactions. A
variety of antibiotics containing the fused b-lactam/
dihydrothiazine ring system have been known as
cephalosporin, and it was reported initially to
adversely affect the metabolism of alcohol in
1980.3–6 Since then several medications with similar
reaction have been reported. These medications
include cefamandole, cefoperazone, moxalactam,
longer-acting hypoglycemics (e.g., chlorpropamide,
tolbutamide), and nitrates. As the widespread abuse
of alcohol and or cephalosporin, CIDLR is not rare,
it is still not well understood. A delayed diagnosis
and management is not rare and can cause severe
conditions or even death. We retrospectively studied
CIDLR cases from January 2006 to December 2011 to
characterize early diagnosis, management and pre-
vention of CIDLR.

Methods and Patients

From January 2006 to December 2011, a total of 78
patients were diagnosed with cephalosporin-in-
duced disulfiram-like reaction (CIDLR) and treated
in the emergency department in our hospitals.
Patients provided written consent for their informa-
tion to be stored in the hospital database and used
for research. This study has been approved by our
hospital ethics committee.

Patients were diagnosed as CIDLR if they met the
following criteria: consumption of alcohol and use
of antibiotic cephalosporin intravenously, negative
skin tests for cephalosporin prior to use of cepha-
losporin, no history of heart disease, and mild or
severe symptoms from mild facial flushing to shock
or even death. Electrocardiogram (ECG) showed no
myocardial infarction. Patients were relieved after
symptomatic treatment within 1–3 hours. Exclusion
conditions in this study were patients who consume
no alcohol or take oral antibiotics only, did not take a
skin test or had a positive skin test to antibiotics and
those did not meet the inclusion criteria mentioned
above.

Once CIDLR was diagnosed, all patients were
provided oxygen at 1–2 L/min, monitored with
electrocardiogram, meanwhile symptomatic treat-

ment and volume replacement were provided
intravenously, including vitamin C, vitamin B6,
15% KCl in a bolus of 1 L of normal saline.

Results

The average age of 78 patients was 37.8612.2 (21–
60) years. Of 78 patients, 73 (93.58%) were males, 72
patients (92.31%) reported that their capability of
consuming alcohol was halved at least after they
had cephalosporin intravenously. All patients had
no history of heart disease, and had a negative skin
test to cephalosporin before receiving antibiotics,
and there were no allergies to either alcohol or
cephalosporin.

Patients received intravenous cephalosporin for
infections such as respiratory tract infection, tonsil-
litis, pneumonia, urinary tract infection, etc (Table
1). The most common reason to use antibiotics is
respiratory tract infection (47.44%), followed by
cholecystitis (10.26%), pneumonia (8.97%), urinary
tract infection (8.97%), acute appendicitis (7.69%),
foot injury and infection (5.13%), tonsillitis (5.13%),
skin abscess (3.85%), and toothache (2.56%). Table 2
shows that 70.51% of the patients consumed alcohol
after use of antibiotics, 29.49% patients consumed
alcohol initially and followed by antibiotics, how-
ever, no significant difference of the incidence of
CIDLR was observed between these two groups (P
, 0.05). All patients received the antibiotic intrave-
nously, and developed CIDLR within 60 minutes
after use of alcohol or antibiotics (Table 3). In terms
of types and volume of alcohol the patients
consumed, 53 of 78 (67.95%) patients consumed
white wine ranging from 50 to 500 ml, the number of
patients who consumed white wine in the range of
50 to 99 ml, 100 to 249 ml, above 250 ml was 48
(90.57%), 4 (5.13%) and 1 (1.28%), respectively. And

Table 1 Baseline patient characteristics

Baseline n %

Male 72 92.31
Female 6 7.69
RTI 37 47.44
Pneumonia 7 8.97
Cholecystitis 8 10.26
Acute appendicitis 6 7.69
UTI 7 8.97
Foot injury and infection 4 5.13
Toothache 2 2.56
Skin abscess 3 3.85
Tonsillitis 4 5.13

RTI, respiratory tract infection; UTI, urinary tract infection.
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25 of 75 (32.05%) patients consumed the beer. Of 78
patients, 72 (92.31%) patients complained that the
tolerable volume of alcohol used to consume was
halved after intravenous antibiotics. In terms of
awareness of risk of CIDLR, 19 (24.36%) patients
reported knowing the risk of CIDLR, yet 69 (88.46%)
patents did not know it at all.

Table 4 illustrates the symptoms of patients with
CIDLR. The clinical conditions were controlled
symptomatically in 73 patients within 1–3 hours;
the symptoms disappeared within 24 hours. Serum
electrolytes and cell counts were in normal range.
However, 5 patients (6.41%) died after symptomatic
treatment. The first patient received intravenous
cephalosporin for tonsillitis, and was warned to
avoid to consume alcohol; however, he participated
in his friend’s wedding ceremony, and consumed 2
bottles of beer (1000 ml), 30 minutes later, he had
facial flushing and short of breathing, walked
unsteadily and could not speak fluently. He was
sent to the emergency department, was found in
shock status with systolic blood pressure at 40 mm
Hg and died soon despite urgent rescue. The second
patient was a 21-year-old young man, who con-
sumed about 200 ml of alcohol, then went to a clinic
for common cold and fever. Upon request by his
doctor, he hid the fact that he was drinking alcohol.
Subsequently, he was administered 1g cephalospo-
rin intravenously. During infusion of antibiotics he
felt chest pain and shortness of breath and was
transferred to another hospital for urgent rescue.
Unfortunately he died just after arrival to the
emergency room. The third patient was a 24-year-

old healthy man. He consumed approximately 500
ml of beer and 100 ml of white wine. Following
intravenous cephalosporin he had palpitations and
difficulty breathing and died upon arrival to the
emergency department of the hospital. The fourth
patient was a 46-year-old man who consumed 300
ml alcohol during the party and then went to a
private clinic for bronchitis and was administered
cephalosporin intravenously. During the course of
treatment, he had difficulty breathing and was
transferred to hospital for further treatment. Upon
arrival to the emergency department, he was in
shock status and died, despite resuscitation. The last
patient was a 24-year-old male who had respiratory
infection and was treated with cephalosporin
intravenously 36 hours earlier. He consumed ap-
proximately 150 ml of white wine during his
wedding ceremony, then he suddenly became faint
and fell down. He was sent to the hospital without
delay and died of shock after symptomatic treat-
ment. His premarriage physical examination re-
vealed healthy conditions with no heart or lung
diseases. These 5 patients had been healthy. ECG
examinations revealed no myocardial infarction or
arrhythmia, and myocardial enzyme was normal.

Discussion

Our retrospective study showed that five patients
developed severe CIDLR too urgently to have time
to be rescued successfully. The mortality was 6.4%
(5/78) in this group. Most patients (70.51%) con-
suming alcohol after antibiotics developed CIDLR,
while 29.49% using antibiotics after alcohol con-
sumption had CIDLR. Yet no difference of morbidity
was observed (P . 0.05) in these two groups. To our
knowledge, this is the first report in English to detail
mortality of patients who developed CIDLR. It is
important for clinicians to counsel patients about

Table 2 Types and sequence of consuming alcohol or antibiotics

Alcohol -cef Cef-alcohol P value

n % n %

Cefoperazone 9 11.54 29 30.77
Cefoperazone/sulbactam 7 8.97 19 15.38
Ceftriazone 4 5.13 16 12.82
Cefaradin 3 3.85 9 11.54
Total 23 29.49 55 70.51

Cef, cephalosporin.

Table 3 Timing periods CIDLR occurred

CIDLR after alcohol CIDLR after antibiotics

n % n %

, 30 min 59 75.64 11 14.1
31–60 min 3 3.85 5 6.41
Subtotal 62 79.49 16 20.51

Table 4 Clinical manifestation of CIDLR

n %

Facial flushing and sweating 49 62.82
Chest heaviness and palpitation 61 78.21
Headache and dizziness 44 56.41
Nausea and or vomiting 34 43.59
Hypotension 19 24.36
Shortness of breathing 27 34.62
Chest pain and feeling of dying 11 14.1
Sinus tachycardia 59 75.64
ST-T segment alteration 6 7.69
Atrial premature beat 3 3.85
Ventricular premature beat 2 2.56
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safe use of alcohol and medications and for
clinicians to refrain from administering cephalospo-
rin to any suspected alcoholics.

Certain b-lactam cephalosporins such as cefa-
mandole, cefoperazone, and moxalactam induce
disulfiram-like reaction when alcohol is used.3,4

Cephem compounds carrying an N-methyltetrazo-
lethiol substituent in the 3-position of the dihydro-
thiazine ring of the parent antibiotic, such as
moxalactam, cefamandole, cefmetazole, cefonicid,
cefmenoxime, cefoperazone, cefotiam, it is suggest-
ed that a direct interaction between N-methyltetra-
zolethiol and related heterocyclic thiols can induce
CIDLR.5–7 Studies on Wistar rats demonstrated that
concomitant administration of ethanol and cepha-
lexin causes functional changes (inhibition of diure-
sis) and degenerative changes in capillary loops of
some renal corpuscles apart from hyperemia,8

trophic changes in pancreas,9 atrophic changes in
gastric glands, and strong reduction of mucous cells
activity.10

Patients who are on antibiotics may have repeat-
ed mild or tolerable reaction of CIDLR as long as
they consumed alcohol,7,11 they are not aware of the
CIDLR and complain of the toxicities of alcohol.
Most patients with mild reaction such as flush of
face, nausea and vomiting may not seek medical
care and can be self limited or can be managed by
drinking plenty of water and resting, with no
serious consequence. Severe cases may experience
chest pain, nausea, vomiting with garlic smelling,
arrhythmia, and death if the patients were misdiag-
nosed or delayed in seeking medical care. Most
patients in our group developed CIDLR within 30
minutes after drinking alcohol; they had CIDLR so
severe as to alarm them to seek medical care
immediately. Presumably, many people who take
cephalosporin orally then use alcohol have mild
CIDLR and do not seek medical care. Therefore,
only patients who were administered antibiotics
intravenously were included in this retrospective
study.

CIDLR is characterized by severe objective
reaction (i.e., intoxication) after consuming a less
than average amount of alcohol with less subjective
signs on physical examination. Severe outcomes of
CIDLR have been reported as refractive hypoten-
sion, loss of consciousness or even death,12–14 but
reports of mortality due to CIDLR have not been
found in English literature. Several cases of death
due to CIDLR have been reported in Chinese
literature.12–14 Three patients were reported to have
died from CIDLR caused by cephalosporin in

Chinese literature; two patients consumed alcohol
after intravenous administration of cephalospo-
rin,15,16 one patient died after consumption of
alcohol followed by cefotaxime.15–17 The patients
with CIDLR can be easily misdiagnosed as having
myocardial infarction, alcohol or cephalosporin
allergy. Therefore, CIDLR should be part of the
differential diagnosis list. CIDLR should be differ-
entiated with other conditions, such as cardiac
diseases, alcohol allergy, and cephalosporin allergy.

The indication to use cephalosporin should be
strictly followed. Before prescribing or using antibi-
otics, history of allergy to any drug or alcohol
should be requested, and in suspected alcoholic
patients, the speed of intravenous infusion should
be slowed initially. In case any abnormal reaction
occurs during infusion of cephalosporin, the intra-
venous infusion should be terminated immediately
and the cause should be investigated seriously.
Similarly, it is critical for patients to be aware of the
potential risks of combined use of alcohol and some
antibiotics to prevent the risk of CIDLR. Alcohol can
stay in the body for approximately 12 hours,
whereas it takes several days to metabolize the
antibiotics completely in the body.18 Therefore, it is
mandatory to strongly caution patients not to
consume alcoholic beverages within a week after
use of cephalosporin, or vice versa.

The CIDLR is caused by the interaction of
metabolite of alcohol with the disulfiram-like agents
such as cephalosporin; the severity of CIDLR is
related to the concentration of alcohol and medica-
tion in the body. The incidence of CIDLR is
associated with dosage of cephalosporin used, the
speed and volume of alcohol being consumed, and
the interval between the alcohol and cephalosporin
used, which will impact the serum level of metab-
olite of alcohol and cephalosporin. No matter the
route of administration of the cephalosporin, either
intravenously or orally, as long as there is certain
level of medications and alcohol in the body, the
CIDLR could occur. However, the intravenous
dosage is usually larger than the oral dosages, and
thus the CIDLR is generally more severe in patients
who were administered intravenously.

The limitation of this study is retrospective study
and the volume of alcohol was recalled by patients
or their relatives, and was not precise. However, for
the precise diagnosis of our patients, we included
patients who received cephalosporin intravenously
only in our retrospective study. And our study
illustrates the intensity of interaction of alcohol and
cephalosporin. It is critical for both physician and
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patients to be aware of the fatal outcomes of
combined use of alcohol and cephalosporin. The
physician also should bear in mind the CIDLR in
their differential diagnoses list.
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