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Underdiagnosis of anaphylaxis in the emergency
department: misdiagnosed or miscoded?

Objectives To distinguish allergic reactions and anaphylaxis, and to highlight

the importance of anaphylaxis.

Design Case series.

Setting Adult emergency department of the medical faculty of Hacettepe

University, Ankara, Turkey.

Patients Adults admitted to the emergency department between 1 May
2005 and 30 April 2010 with allergic diseases considered to be

anaphylaxis or anaphylactic reactions.

Main outcome measures Patient age, gender, possible cause(s) of allergy, organ

involvement, treatment, and physical examination findings.

Results Although recorded physical examination findings of patients
were consistent with anaphylaxis, 88 patients were not
diagnosed as having this condition. All patients in this study
group were evaluated in the emergency department facility and
did not consult or were not referred to any other department or
specialist. In all, 79 (90%) of them were discharged in the first 12
hours, 5 (6%) after 12 to 24 hours, and 4 (5%) after 24 hours. None

of these patients died.

Conclusion Emergency physicians should be better able to recognise
the clinical features of anaphylaxis, so as to treat the episode
promptly and appropriately. Delay in diagnoses could lead to

incomplete treatment and even be fatal.

* Anaphylactic reactions are generally misdiagnosed as allergic reactions only.

* Physicians should increase their awareness of anaphylactic reactions to avoid them being
misdiagnosed as an allergic reaction only.

* Physicians should evaluate allergic reactions bearing in mind that they could be
manifestations of anaphylaxis.

Introduction

Anaphylaxis is a severe, life-threatening generalised systemic hypersensitivity reaction that
appears suddenly following contact with an allergen. It is described as immune-mediated
anaphylaxis when it occurs in relation to immunoglobulin (Ig) E, 1gG, complement or
immune complexes. Similar reactions without a recognised immunological basis are
known as anaphylactoid reactions." From a pathophysiological point of view, immune-
mediated anaphylaxis arises as a result of mast cell degranulation relating to IgE, which
causes the release of inflammatory immune mediators. These mediators induce peripheral
vasodilatation and an increase in vascular permeability, increased mucus production,
and contraction of bronchial smooth muscles.? Although anaphylactoid reactions may
arise with no previous contact with an allergen (ie sensitisation) and independently of
IgE (or other proteins involved in immunological mechanisms), clinically they manifest as
anaphylaxis.?

Numerous agents play a role in the aetiology of anaphylaxis. Such reactions can be
provoked by foods such as peanuts, shellfish, fish, milk and eggs; drugs such as beta-
lactam antibiotics, non-steroidal anti-inflammatory drugs, biological agents, poisons from
bug bites and contrast agents. Inhaled pollens can also give rise to anaphylaxis by causing
IgE-mediated reactions. Physical factors such as exercise, cold, heat and sunlight, and some
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drugs (ethanol, opioids, f-adrenoceptor antagonists)
sometimes augment anaphylaxis through non-
allergic mechanisms.’?

Clinically, anaphylactic reactions are systemic
reactions that threaten life, frequently involve the
respiratory and cardiovascular systems, and are
accompanied by diffuse urticaria and angioedema.
In addition, there may also be gastro-intestinal and
central nervous system manifestations. However,
due to the fact that clinical findings vary markedly
from patient to patient, sometimes the diagnosis
is difficult. A universally accepted definition was
therefore created with the consensus of many
organisations interested in this condition. A summary
of these clinical criteria necessary for the diagnosis
of anaphylaxis is given in the Box.*®

When there are multi-system symptoms and
typical physical findings in a patient that develop
quickly following exposure to a well-known allergen
(such as a bee sting), the diagnosis of anaphylaxis
can be readily made. Nevertheless, late occurrence
of symptoms, symptoms akin to a vasovagal reaction,
or symptoms more usually associated with another
disease (such as asthma) may complicate diagnosis.
In addition, patients may be labelled with a diagnosis
other than anaphylaxis in the emergency department
(ED), whenever the cause is not completely known
(as in cases referred to as having food allergy).
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An allergy is a hypersensitivity disorder of
the immune system, and an allergic reaction occurs
when a person’s immune system reacts abnormally
against a harmless substance in the environment.®
Anaphylaxis is a relatively rare occurrence and can
often be confused with a severe allergic reaction.”
It is important to understand the differences, so
as to render appropriate care for the patient who
is undergoing these health issues. Anaphylaxis is
a sudden and severe allergic reaction that occurs
within minutes of exposure,’ for which immediate
medical attention is needed. It can get worse very
quickly and lead to death within 15 minutes if
treatment is not received. An estimated 1.24 to 16.8%
of the population of the United States is considered
‘at risk” of having an anaphylactic reaction if exposed
to one or more allergens, especially penicillin and
insect stings.?

In this study, we retrospectively evaluated the
files of patients diaghosed with allergic reactions in
the ED and determined patients who should have
been diagnosed with anaphylaxis based on history
and physical examination findings but diagnosed
as having only an allergic disease. Our aim was to
highlight the importance of anaphylaxis, which may
take a fatal course, and increase awareness of features
that distinguish it from simple allergic reactions not
regarded as anaphylaxis.

Methods

Of patients admitted to the adult ED of the medical
faculty of Hacettepe University, Ankara, Turkey
(nearly 42 000 per year), those with possible allergic
diseases between 1 May 2005 and 30 April 2010 were
included in this study. The International Classification
of Diseases-10 codes associated with possible
allergic reactions are listed in Table 1. These codes
were used to search computer records and 1076
patients were identified. None of these patients were
recorded as having had anaphylaxis or anaphylactic
shock. Then we searched their medical records
and retrieved 816 patient files/folders to look for
findings that conformed with criteria for the diagnosis
of anaphylaxis (Box**). Three of the researchers
performed this review process, though inter-reviewer
variation was not assessed, which is a limitation of
our study. By this means, patients conforming to the
diagnosis of anaphylaxis were identified. Each patient
record was assessed in terms of age, gender, possible
cause, organ involvement, receipt of treatment, and
in-hospital death. Re-attendance due to a possible
biphasic reaction from anaphylaxis was also searched
for.

All categorical variables were analysed as
frequencies and percentages, using the Statistical
Package for the Social Sciences (Windows version
15.0; SPSS Inc, Chicago [IL], US).
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BOX. Clinical criteria for diagnosing anaphylaxis**

Anaphylaxis is highly likely when any one of the following three criteria is fulfilled:
(1) Acute onset of an iliness (minutes to several hours) with involvement of the skin, mucosal tissue, or both (eg generalised hives, pruritus or
flushing, swollen lips-tongue-uvula) and at least one of the following:
(@) Respiratory compromise (eg dyspnoea, wheeze-bronchospasm, stridor, reduced peak expiratory flow, hypoxaemia)
(b) Reduced blood pressure or associated symptoms of end-organ dysfunction (eg hypotonia [collapse], syncope, incontinence)
(2) Two or more of the following that occur rapidly after exposure to a likely allergen for that patient (minutes to several hours):
(@ Involvement of the skin-mucosal tissue (eg generalised hives, itch-flush, swollen lips-tongue-uvula)
(b) Respiratory compromise (eg dyspnoea, wheeze-bronchospasm, stridor, reduced peak expiratory flow, hypoxaemia)
(¢) Reduced blood pressure or associated symptoms (eg hypotonia [collapse], syncope, incontinence)
(d) Persistent gastro-intestinal symptoms (eg crampy abdominal pain, vomiting)
(3) Reduced blood pressure after exposure to a known allergen for that patient (minutes to several hours):
(@) Infants and children: low systolic blood pressure (age-specific) or greater than 30% decrease in systolic blood pressure*
(b) Adults: systolic blood pressure of <90 mm Hg or >30% decrease from that person’s baseline

* Low systolic blood pressure for children is defined as <70 mm Hg from 1 month to 1 year, <(70 mm Hg + [2 x age in years]) from 1 to 10 years, and <90 mm Hg

from 11 to 17 years

TABLE I. The International Classification of Diseases—|0 codes (2010) for allergic conditions

Condition ICD 10 codes

T78.0 Anaphylactic shock due to adverse food reaction
T78.1 Other adverse food reactions, not elsewhere classified
T78.2 Anaphylactic shock, unspecified

T78.4 Allergy, unspecified

T78.8 Other adverse effects, not elsewhere classified

Adverse effects, not elsewhere classified

Complications following infusion, transfusion, and therapeutic injection T80.5 Anaphylaxis due to serum

Other complications of surgical and medical care, not elsewhere classified T88.6 Anaphylactic shock due to adverse effect of correctly
administered medication

Angio-oedema T78.3 Angio-oedema

Urticaria L50 Urticaria (for all sub-codes)

L20.8 Other atopic dermatitis

L20.9 Atopic dermatitis, unspecified

L23 Allergic contact dermatitis (for all sub-codes)
L27.2 Dermatitis due to ingested food

Dermatitis

J30.0 Vasomotor rhinitis

J30.1 Allergic rhinitis due to pollen
J30.2 Other seasonal allergic rhinitis
J30.3 Other allergic rhinitis

Vasomotor and allergic rhinitis

Asthma J45.0 Predominantly allergic asthma

T63.0 Snake venom

T63.1 Venom of other reptiles

T63.2 Venom of scorpion

T63.3 Venom of spider

T63.4 Venom of other arthropods

T63.8 Toxic effect of contact with other venomous animals
T63.9 Toxic effect of contact with unspecified venomous animal

Toxic effect of contact with venomous animals

In all, 79 (90%) of the patients were discharged
in less than 12 hours, 5 (6%) between 12 and 24 hours
later, and 4 (5%) after 24 hours. Among the patients
included in this series, there were no in-hospital
deaths, and none of them re-attended for a biphasic
reaction associated with anaphylaxis.

Results

Of the 88 patients identified as having anaphylaxis, 45
(51%) were male. Patients’ ages and possible triggers
to anaphylaxis are shown in Table 2. Various systems
were involved in these patients as shown in Table 2.
In 61 (69%) of them two systems were involved, and
in 23 (26%) three systems were involved. Intravenous

(IV) antihistamines, IV corticosteroids, IV hydration
for hypotension, nebulised bronchodilator, and
adrenaline were given to these patients (Table 2).
Additional doses of these drugs were given to 25
(28%) of these patients due to resistance to treatment
(non-reversal of clinical abnormalities).

Discussion

Owing to the non-specific nature of anaphylactic
symptoms, the diagnosis can easily be overlooked.
Physicians with little knowledge of anaphylactic
reactions can mistake them for simple allergic
reactions. In anaphylaxis, five organ systems are
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TABLE 2. Patient characteristics and presentation

Characteristic/presentation No. (%) of
patients*
Sex
Male 45 (51)
Female 43 (49)
Age (years)
16-24 19 (22)
25-34 13 (15)
35-44 19 (22)
45-54 17 (19)
=55 20 (23)
Possible trigger
Drugs 67 (76)

Food 1
Bug bites

Blood product

Cleaning material

Systems involved*

Cardiovascular 76 (86)
Skin 75 (85)
Mucosal 27 (31)
Gastro-intestinal 9(10)
Respiratory 8(9)
Treatment!
Intravenous antihistamines 80 (91)
Intravenous corticosteroids 37 (42)
Intravenous hydration (for hypotension) 19 (22)
Nebulised bronchodilator 4 (5)
Adrenaline 2(2)
Discharged (hours)
<12 79 (90)
12-24 5(6)
>24 4 (5)

* Two systems were involved in 61 patients and three systems were
involved in 23 patients

*  Some of the patients received combination therapy

* Because of rounding, not all percentages total 100

primarily involved, namely respiratory, cardiovascular,
skin, mucosa, and gastro-intestinal tract. Clinically,
symptoms can ensue in one or more system and
may entail difficulty in respiration, hypotension,
mucosal oedema, itchy skin eruptions, nausea,
vomiting, diarrhoea, abdominal cramps, palpitations,
and cyanosis.’ Patients frequently present to the ED
immediately after the onset of such complaints that
develop soon after allergen exposure. Therefore, the
diagnosis and management of anaphylaxis should
also of concern to ED physicians.” Moreover, though
anaphylaxis was first described more than 100 years
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ago, even today its treatment continues to vary and it
is commonly misdiagnosed and miscoded.™"

In this series of patients labelled as having
allergic reactions, most were monitored by ED
physicians only as they were not deemed to have
anaphylactic shock and were treated and discharged
within 12 hours; basically the symptoms and signs
were not considered serious enough to warrant
further consultation. According to a study conducted
by Campbell et al,” ED doctors could recognise only
23% of the patients having anaphylaxis.

Primary care treatment of anaphylaxis includes
adrenaline, oxygen, and fluids.” In our study,
adrenaline was administered to only 2% of these
patients, despite its proven efficiency. As in our
series, the literature also shows that adrenaline has
been underused.” The fact that a few of our patients
did receive adrenaline shows that for them at least,
anaphylaxis was considered a possible diagnosis but
was never documented.

Patients diagnosed with anaphylaxis should
be provided with self-injectable adrenaline at the
time of discharge. However, we established that for
these patients vital relevant information pertaining
to the appropriate diagnosis and recommendations
for future drug treatment were not provided. In
our patient series, very few were observed for
more than 24 hours, and most were discharged in
less than 12 hours. Anaphylaxis can be treated and
successfully aborted in the ED and observation units.
Subsequently however, such patients should still be
referred to a specialist/allergist” How many of our
undiagnosed anaphylaxis patients were referred
to a specialist/allergist or reached such a doctor by
themselves is not known. Mention of such referrals
in ED patient records is extremely variable; 0 to 79%
documentation of referral rates have been described.”

A biphasic reaction is defined as recurrence
of an allergic reaction developing after 4 and up
to 72 hours after the initial reaction.” Such second
reactions may be more severe than the first and
may entail systems not involved in the first. Biphasic
reactions have been observed at rates of 3 to 20%
and may be fatal."*" Failure of ED doctors to monitor
patients for the recommended period, consult
appropriate specialist clinics, and arrange follow-up
could result in medico-legal liability. It is known that
a delay in treatment, especially adrenaline injection,
may have negative consequences and could even be
fatal.” This study demonstrates the need to provide
additional training for ED doctors, who should
also be expected to train identified patients about
the possibility of future severe reactions during
their lifetime. All relevant patients should acquire
sufficient awareness and training. To this end,
additional regulations should be introduced for the
training of ED residents. Our study did not identify



a reaction that resulted in an anaphylaxis-related
death diagnosed in our patient group. However, a
retrospective study may not be suitable for exploring
such deaths in possibly undiagnosed patients and
deaths that might have ensued due to biphasic
reactions in patients who were not appropriately
followed up.
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