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Fatal anaphylaxis to intravenous co-amoxiclav: A case
series

Niall P Conlon, J David M Edgar

ABSTRACT

Introduction: Fatal anaphylaxis to co-amoxiclav
is rarely reported. We report three fatalities
directly attributable to intravenous co-
amoxiclav administration. Case Report: Three
patients with no prior history of drug allergy
developed fatal anaphylaxis following
intravenous administration of co-amoxiclav.
Notably two of the three cases had been
administered co-amoxiclav in the weeks
preceding the fatal event. Each patient also had
a factor associated with increased severity of
anaphylaxis. Despite timely, appropriate and
aggressive management of the anaphylactic
reactions each case had a fatal outcome.
Conclusion: Fatal anaphylaxis to co-amoxiclav is
uncommon. These cases are typical of the rapid
symptom onset of type I hypersensitivity to
parenteral medication. Each incident occurred
within a four-year time frame in a relatively
small geographic area. This is out of proportion
to 10 other fatalities related to amoxicillin
containing medications occurring in the UK
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over a 47-year period. The clinical diagnoses
were supported by elevations in serum mast cell
tryptase. Assessment of drug allergy commonly
relies on clinical history supported by skin and
intradermal testing. Risk assessment
algorithms incorporating such testing
techniques are unlikely to have altered outcome
in these cases. These cases indicate that
anaphylaxis to co-amoxiclav may have a
catastrophic outcome despite immediate
management. Such cases may be under reported
and more prevalent than previously indicated.
All staff administering parenteral co-amoxiclav
should be aware of the risk of anaphylaxis even
in patients with a prior history of tolerance of
the drug.
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INTRODUCTION

Anaphylaxis is defined as a serious allergic reaction
that is rapid in onset and has the potential to cause
fatality [1]. In the health care setting, medication related
anaphylaxis is an important complication of
pharmacological  therapy. Antibiotics, including
B-lactams, are an important cause of in-hospital
anaphylaxis [2]. Deaths from such reactions are
considered rare [3]. However, fatal anaphylaxis may be
under reported due to underdiagnosis by health care
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professionals, insensitive and non specific laboratory
tests and the absence of clear postmortem findings [4].
We report three cases of fatal anaphylaxis related to the
administration of intravenous (IV) co-amoxiclav. These
cases highlight the unpredictable nature of anaphylaxis
related to parenteral co-amoxiclav administration.

CASE REPORT

Case 1: A 52-year-old female, with a background of
rheumatoid arthritis and mild asthma, but no history of
drug allergy, was admitted to hospital with severe lower
abdominal pain. She had been discharged from hospital
13 days before with following treatment with IV
metronidazole and IV co-amoxiclav for a sigmoid
diverticular abscess. On second admission a computed
tomography (CT) scan showed an inflammatory
diverticular mass in the right iliac fossa. Treatment with
cefotaxime and metronidazole was commenced with a
good therapeutic response. On day 5 of IV antibiotic
therapy the patient was erroneously administered 1.2 g
co-amoxiclav  intravenously. During slow IV
administration of the co-amoxiclav the patient
complained of a strange taste in her mouth.
Administration was discontinued before completion of
the dose. However, she rapidly developed dyspnea,
cyanosis and collapse prompting the call of the cardiac
arrest team. Despite full anaphylaxis management and
resuscitative efforts, including endotracheal intubation,
the patient was declared dead 30 minutes after initial
collapse. Postmortem examination confirmed a
retrocecal diverticular abscess. Serum mast cell tryptase
taken immediately postmortem was >200 ng/mL
(normal range <14 ng/mL).

Case 2: A 27-year-old female, with no significant
past medical history, was admitted for induction of
labor in her first pregnancy. Due to failure of labor to
progress satisfactorily, maternal fatigue and evidence of
fetal distress cesarean section was planned. The patient
developed a pyrexia of 38°C and IV co-amoxiclav 1.2 g
was prescribed preoperatively. Prior to commencement
of IV medication the patient confirmed she had no
history of drug allergy and had previously tolerated
penicillins. During slow IV administration of co-
amoxiclav the patient complained of a bad taste in her
mouth and administration was discontinued. Despite
this, symptoms rapidly progressed to include retching,
agitation, chest tightness and cyanosis before collapse
and cardiac arrest. A consultant anesthetist was in
attendance and anaphylaxis management and cardiac
resuscitation was commenced immediately. The patient
was transferred to theatre and the baby delivered by
emergency cesarean section within 15 minutes of initial
collapse. The infant showed no signs of life. Exhaustive
resuscitative efforts continued and the patient was
transferred to the nearest intensive care unit. Despite
intensive management she developed left ventricular
dysfunction, severe coagulopathy, liver failure and
metabolic acidosis. She was declared dead 41 hours
after her initial collapse. Serum mast cell tryptase taken
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6 hours after the initial reaction was 84.4 ng/mL
(normal range <14 ng/mL).

Case 3: A nine-year-old girl, with a history of atopy
including asthma, eczema and food allergy, was
admitted to hospital with an infective exacerbation of
asthma. She had a history of difficult to manage asthma
requiring multiple hospital admissions. During previous
admissions she had received IV antibiotics, including IV
co-amoxiclav, uneventfully. She had no history of drug
allergy but did have peanut allergy. As a result, she and
her family had been educated in the symptoms of severe
allergic reactions and carried rescue medications
including oral antihistamines and epinephrine
autoinjectors. On admission, she was tachypnoeic with
widespread ronchi. Oxygen saturation was 90% on room
air. Oxygen, nebulised  agonists and IV co-amoxiclav
(600 mg tds). Immediately after administration of IV co-
amoxiclav the child became increasingly distressed.
Administration of the dose was completed. Her distress
increased rapidly, despite ongoing asthma management,
including nebulised epinephrine and salbutamol.
Oxygen saturations fell to 58% on 100% oxygen. She
became deeply cyanosed and collapsed. Full
resuscitative efforts were carried out by the cardiac
arrest team, but despite this she was declared dead 2
hours and 15 minutes after the administration of co-
amoxiclav. Serum mast cell tryptase was taken at
postmortem examination 2 days after death and was
22.4 ng/mL (normal range <14 ng/mL).

DISCUSSION

These cases are presented as confirmed fatal
anaphylactic reactions precipitated by  the
administration of co-amoxiclav; a compound
preparation comprising amoxicillin and clavulanic acid.
This series highlights a number of important features
related to the onset and clinical features of allergy to IV
co-amoxiclav, the use of mast cell tryptase as a
supportive diagnostic test and the prevalence of drug
allergy. The absence of a prior history of drug allergy in
all three cases is a notable feature.

The diagnoses in these cases are based on the
development of the life-threatening symptoms of
anaphylaxis during IV administration of co-amoxiclav.
The immediate onset of symptoms is typical of an IgE
mediated type I hypersensitivity reaction to a drug [5].
In each case, there was also the supporting evidence of a
raised mast cell tryptase. All three patients developed
symptoms rapidly during IV administration of the drug.
In Cases 1 and 2, where slow administration of co-
amoxiclav is clearly documented, administration of the
dose was stopped as patients complained of an unusual
taste in their mouths. This did not prevent the fatal
reaction from occurring. In Case 3, the speed of
administration is less certain. Onset of symptoms was at
completion of the dose and was notable for the presence
of a ‘sense of impending doom’, characteristic of
anaphylactic reactions [6]. In each case, acute
respiratory failure was the dominant feature. All three
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cases occurred in a hospital setting where expert
medical help was immediately available, yet despite
exhaustive resuscitative efforts all three patients died.
Each patient had a co-factor associated with increased
severity of amplification of the reaction; in Case 1
infection, Case 2 pregnancy and Case 3 asthma. These
observations emphasize the fact that administration of
an intravenous drug in a hospital setting is no guarantee
against fatal anaphylactic reactions especially, when
potentially exacerbating factors are present.

All three cases presented here occurred in the north
of Ireland (Case 2 in Northern Ireland, Case 1 in the
Republic of Ireland) over a four year period. In
Northern Ireland such reactions are reported via the
United Kingdom’s Yellow Card System
(www.mhra.gov.uk). Their data on amoxicillin, which
includes preparations with multiple active ingredients
such as co-amoxiclav and Heliclear, indicates that over
a 47-year period there were 289 anaphylactic reactions
to these drugs. There were only 12 fatalities, 2 of which
are presented here. Case 1 occurred in the Republic of
Ireland and was therefore not reported via this system.
The occurrence of three fatal reactions in a small
geographical area, with a relatively small population, is
out of proportion to 10 other reported cases in the UK
over an extended time frame. The reasons for this are
unclear but could include under reporting of fatal
allergic reactions, a misclassification of such reactions
as asthma deaths or a recent increase in the incidence of
such reactions.

Serum mast cell tryptase (sMCT), a marker of mast
cell degranulation was elevated in each case, supporting
a diagnosis of anaphylaxis [4]. SMCT levels are raised in
many, but not all cases, of anaphylaxis related to
intravenous medications [7]. Peak sMCT levels occur 1
hour after a reaction and its circulating half life is
approximately 2 hours, with levels expected to be
normal 24 hours after an allergic reaction.
Measurement of sSMCT levels is recommended during
evaluations of suspected anaphylactic reactions.
Although it is notably seldom elevated in food related
anaphylaxis [8]. Postmortem sMCT, ideally collected
from femoral vessels can be useful in the diagnosis of
fatal anaphylaxis [9]. The sMCT is relatively stable in
postmortem samples therefore measurement at autopsy
may be of value. This information is useful in
interpreting the sMCT levels reported in these cases. In
Case 1 the tryptase level taken around the time of death
was > 200 ng/mL and is reflective of total serum
tryptase levels during the acute reaction. In Case 2
sMCT was 84.4 ng/mL 6.5 hours after the reaction.
Based on a two-hour half-life, levels may have been
>500 ng/mL in the immediate aftermath of the acute
reaction. In Case 3 sMCT measurement was only
carried out two days postmortem and was only slightly
elevated at 22.4 ng/mL. The interpretation of such a
value is complex, as recent data suggests that slight
elevations in postmortem sMCT can occur especially
>24 hours after death [9]. Despite this, elevations in
SMCT levels, especially >45 ng/mL, are supportive of a
diagnosis of anaphylaxis [9]. However, sMCT is not
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always elevated in anaphylaxis and fatal reactions to
intravenous antibiotics have been associated with only
mildly elevated sMCT levels. Measurement of serum
mast cell tryptase in the aftermath of anaphylaxis is
useful to support the clinical diagnosis.

One of the most striking features of these cases is the
absence of a prior history of drug allergy. Indeed, in two
cases co-amoxiclav had been administered in preceding
weeks without adverse effect. It is routine medical
practice to enquire about drug allergies prior to the
prescription of antibiotics. It is also recognized that such
histories may be unreliable especially as patient
reported penicillin allergy often does not reflect the
presence or history of allergic sensitization [10]. This
has led to the development of algorithms for assessment
of drug allergy that can include a combination of clinical
history and skin/blood testing for sensitization [2, 10,
11]. Whilst such algorithms may be effective in risk
assessing those patients with a history of suspected drug
allergy, these cases highlight that a lack of history of a
reaction, or indeed recent safe administration of the
same medication is no guarantee against subsequent
fatal anaphylaxis. Such algorithms are unlikely to have
prevented administration of co-amoxiclav or altered
outcome in these cases.

CONCLUSION

These cases illustrate that anyone administering co-
amoxiclav and other IV antibiotics should be aware of
the risk of anaphylaxis, even in the absence of a history
of prior reactions. They also demonstrate the
catastrophic consequences of anaphylaxis to co-
amoxiclav, with negative outcomes occurring even in the
presence of timely intervention. Further investigation of
the prevalence of medication related anaphylaxis
fatalities and advances in laboratory methods to aid the
clinical diagnosis of such events are required.
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