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Unexpected outcome (positive or negative) including adverse drug reactions

CASE REPORT

Anaphylactic shock and cardiac arrest caused

by thiamine infusion

Jacob Juel," Manan Pareek,® Christian Sigvald Langfrits,® Svend Eqgert Jensen'

SUMMARY

Parenteral thiamine has a very high safety profile. The
most common adverse effect is local irritation; however,
anaphylactic or anaphylactoid reactions may occur,
mostly related to intravenous administration. We describe
a 44-year-old man, a chronic alcoholic, who was
admitted with alcohol intoxication and developed cardiac
arrest due to anaphylactic shock following intravenous
thiamine infusion. The patient was successfully
resuscitated after 15 min and repeated epinephrine
administrations. He was discharged in good health after
14 days. This case report emphasises both the
importance of recognising the symptoms of anaphylaxis
and the fact that facilities for treating anaphylaxis and
cardiopulmonary resuscitation should be available when
thiamine or for that matter, any drug is given
in-hospital.

BACKGROUND
Thiamine deficiency is not an uncommon clinical
condition and may require rapid parenteral reple-
tion. Parenteral thiamine administration is generally
safe. Transient local irritation is the most common
adverse effect; however, anaphylactic or anaphylac-
toid reactions may occur, mostly related to intra-
venous administration.

This case report describes a 44-year-old man
who developed cardiac arrest due to a severe ana-
phylactic reaction to thiamine.

CASE PRESENTATION

A 44-year-old alcohol-intoxicated man with no
known allergies was admitted to the emergency
department because of diffusely located squeezing
pain in the chest and the abdomen. The abdomen
was moderately tender on palpation, but there was
no abdominal guarding. The patient had been
drinking alcohol the entire day.

Vital parameters at admission were: pulse
90 bpm, blood pressure 110/85 mm Hg and tem-
perature 35.9°C. Arterial blood gases did not show
any acid-base abnormalities and the oxygenation
status was normal as well. Blood glucose was
5.9 mM. The patient had a history of ischaemic
heart disease, but the ECG at admission showed
sinus rhythm with no signs of ischaemia.

TREATMENT

According to local guidelines, the patient was given
an intravenous administration of 300 mg of thia-
mine hydrochloride at admission. He had received
this drug on several previous occasions without any
complications. No other drugs were given, and

besides a considerable amount of beer the patient
had not consumed anything for the entire day.

Shortly after administration of thiamine, the
patient was found unresponsive with abnormal rat-
tling respiration. Cardiopulmonary resuscitation
with chest compressions and bag-mask ventilation
in the ratio 30:2 was started immediately, and the
cardiac arrest team including an anaesthetist was
called. The initial rhythm analysis revealed pulseless
electrical activity, and epinephrine was given
according to advanced life support guidelines. The
patient was intubated to allow uninterrupted com-
pressions and ventilation. After 15 min, sinus
rhythm was re-established. This was followed by a
short period of atrial fibrillation with right bundle
branch block, which was converted to a stable sinus
rhythm with an intravenous bolus of 300 mg of
amiodarone.

INVESTIGATIONS

A CT of the patient’s thoracic and abdominal cav-
ities showed no pathology besides several fractured
ribs. A subsequently performed coronary angiog-
raphy showed no new pathology of the coronary
arteries and serial measurements of troponin T
were normal. Serum tryptase confirmed the diagno-
sis of anaphylaxis. The samples were obtained after
1 and 24 h, respectively (figure 1).

OUTCOME AND FOLLOW-UP

The patient was transferred to the intensive care
unit, and he was discharged in good health after
14 days.

DISCUSSION

Hypersensitivity reactions are common; however,
most reactions are subclinical and require no treat-
ment. Anaphylaxis is a far more severe, potentially
fatal hypersensitivity reaction. The condition is rare
but can be observed after exposure to almost any
substance.!

The central mechanism of anaphylaxis is the pro-
duction of immunoglobulin E (IgE) that triggers the
allergic response after binding to receptors on
mast cells (MC) and basophil granulocytes (BG);
however, non-IgE-mediated or non-immune release
of mediators can also occur. Exposure to an allergen
allows IgE to activate MC and BG, resulting in the
release of histamine and other mediators such as
proteases, mainly tryptase.” This leads to vasodila-
tion. The symptoms are a combination of dermato-
logical, respiratory, cardiovascular, neurological and
gastrointestinal symptoms, with the former two
being the most frequent. Signs of anaphylaxis
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Figure 1 Serum tryptase levels of the patient.

normally present within 5-30 min after exposure to an aller-
gen.® * Rapid administration of epinephrine is lifesaving.’

Repeated measurements of serum tryptase levels can confirm
mastocytosis and thereby the diagnosis of anaphylaxis.
Optimally, the measurement should be carried out within
15 min to 3 h of symptom onset and then again after 24 h. If
the tryptase level is greater than 11.4 ng/mL in acute serum
compared with baseline serum, the diagnosis of anaphylaxis is
confirmed; however, a tryptase level that is within normal limits
cannot be used to refute the clinical diagnosis of anaphylaxis
and in these cases, typically food-induced anaphylaxis or in
patients with anaphylaxis who are normotensive, the history
trumps the test results.® 7

Thiamine or vitamin B (figure 2) is used for treating vitamin
deficiency syndromes such as beriberi and Wernicke’s encephal-
opathy. Since the clinical presentation of Wernicke’s encephalop-
athy is variable, thiamine should be given to all patients at risk
or in whom the condition is suspected. High incidences of thia-
mine deficiency are found among chronic alcoholics, malnour-
ished patients and after bariatric surgery, but also after chronic
diuretic therapy and during hyperemesis gravidarum.®

Thiamine has a very high safety profile. Adverse events are
most commonly seen after multiple intravenous administra-
tions.® Nevertheless, the incidence of anaphylaxis because of
parenteral administration of thiamine is unknown. The condi-
tion has been reported for the last six decades since the use
began, but the reports are very scarce. A search of the PubMed
database only gave 28 hits when using the search terms
Anaphylaxis AND Thiamine’. No reports of anaphylaxis due to
orally administered thiamine exist. There are only a few casuistic
reports describing anaphylaxis and fatalities because of adminis-
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Figure 2  The structure of thiamine.

tration of parenteral thiamine, but several reports of mildly
allergic reactions.’~'> Moreover, a toxicity study described no
anaphylactic reactions and only minor allergic reactions in 1.1%
of the 989 patients included in the study.’

In conclusion it is recommended to continue the present use
of thiamine. The implications of changing the present treatment
strategy are far more dangerous than continued use. It is,
however, important for physicians to be aware of the symptoms
of anaphylaxis because the simple treatment is lifesaving when
initiated at an early state.®

Learning points

» Thiamine deficiency is not an uncommon clinical condition
and may require rapid parenteral repletion.

» Parenteral thiamine has a very high safety profile; however,
anaphylactic or anaphylactoid reactions may occur, mostly
related to intravenous administration.

» Facilities for treating anaphylaxis should be available when
thiamine, or for that matter, any drug is given in hospital,
including facilities for cardiopulmonary resuscitation and
adrenaline.
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