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Abstract 

Background:  The aetiology of anaphylaxis differs according to types of foods consumed, fauna and foliage and 
cultural practices. Although the aetiology of anaphylaxis in Western countries are well known, the causes in South 
Asian countries have not been reported. We sought to determine the causes of anaphylaxis in patients referred to an 
immunology clinic in Colombo, Sri Lanka.

Methods:  238 episodes of anaphylaxis were reviewed in 188 patients who were referred and skin prick tests and 
in vitro tests (ImmunoCap) were carried out to assess the presence of allergen specific IgE. Clinical features and 
severity of anaphylaxis was also recorded along with treatment received.

Results:  Anaphylaxis to food either following direct exposure 90/238 (37.5%) or after exercise in the form of food 
dependent exercise induced anaphylaxis 29/238 (12.2%) was the predominant cause of anaphylaxis. Allergy to cow’s 
milk and red meat, after immediate exposure, accounted for 66/238 (27.7%) of instances of all episodes of anaphylaxis 
and 66/90 (73.33%) of anaphylaxis due to food. Vaccines accounted for 28/238 (11.8%) of instances of anaphylaxis, 
especially among children. Of those who developed anaphylaxis to the MMR (n = 14), 71.4% of them had specific 
IgE to cow’s milk and 35.7% of them had specific IgE to beef. Of those who developed anaphylaxis to insect stings, 
27/42 of these episodes occurred following stings of ants (family Formicidae). The predominant cause of anaphylaxis 
changed with the age, with food allergy being the most frequent trigger of anaphylaxis in childhood, while drug 
allergy and idiopathic anaphylaxis being more frequent after 30 years of age.

Conclusions:  In this cohort, anaphylaxis to red meat appears to be the predominant cause of food induced 
anaphylaxis and presence of beef specific IgE and cow’s milk, appears to be a predisposing factor for vaccine induced 
anaphylaxis.
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Background
Anaphylaxis is a potentially fatal allergic reaction, 
which occurs due to generalized mast cell 
degranulation. The prevalence and severity of all 
allergic diseases including anaphylaxis is on the rise 
[1, 2]. The main causes of anaphylaxis are food, drugs 

and insect venom allergy. Food allergy is the cause of 
anaphylaxis in approximately half of those experiencing 
anaphylaxis [2, 3]. Tree nuts, peanuts, cow’s milk, sea 
food and wheat are the main food allergens worldwide, 
although the type of food allergens responsible for 
anaphylaxis varies from country to country, possibly 
due to the differences in the type of food consumed [3].

Non-steroidal anti-inflammatory drugs (NSAIDs) 
is the leading cause of drug induced anaphylaxis 
[4]. Drugs account for approximately 1/3 of cases 
of anaphylaxis, but are responsible for nearly 60% 
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of cases of fatal anaphylaxis [5]. The most common 
cause of drug induced fatalities is antibiotics followed 
by radio contrast media [5]. Insect venom allergy is 
an important cause of anaphylaxis especially in adult 
patients. Although Hymenoptera venom allergy due 
to wasp and bee stings are the main cause of insect 
venom anaphylaxis worldwide and is also reported in 
Sri Lanka [6, 7], anaphylaxis due to several ant species 
appear to be more frequent in this country (personal 
communication).

Most of the epidemiological data on anaphylaxis 
are from Western countries [3, 5, 8], where weaning 
practices, types of food consumed, exposure to insects 
and host genetics are very different. Data on the 
aetiology of anaphylaxis from South Asian countries 
is not available. The demographics or aetiology of 
anaphylaxis in Sri Lanka has not been systematically 
studied with the only available data being the aetiology 
of anaphylaxis due to specific triggers such as food 
dependent exercise induced anaphylaxis (FDEIA) and 
anaphylaxis to vaccines [9, 10]. Since the prevalence of 
allergy related diseases are reported to be on the rise 
in many countries including Sri Lanka [11], the study 
of causes of anaphylaxis in South Asian countries such 
as Sri Lanka is necessary. This data would be helpful in 
formulating health policies and planning of health care 
services.

Methods
Patients with a history of anaphylaxis who were referred 
to the Immunology Clinic at the Medical Research 
Institute Colombo, Sri Lanka, from 2012 to 2017 were 
included in the study following informed written consent. 
Ethics Clearance was obtained from the Ethics Review 
Committee, Medical Research Institute (No: 39—2015). 
A detailed interviewer administered questionnaire 
was used to record the clinical symptoms and possible 
triggers of anaphylaxis. Anaphylaxis was diagnosed 
based on the WAO 2011 diagnostic criteria [4], using the 
patient’s symptoms and clinical records obtained at the 
time of referral.

Identification of possible food allergens
Skin prick testing with the commercial allergens or 
prick to prick testing were carried out according to 
the guidelines set by the European Academy of Allergy 
and Clinical Immunology [12] when food allergy was 
suspected. A positive and a negative control were 
included in all instances. The size of the wheal was 
recorded at 20 min and a test was considered positive 
if the wheal size was > 3  mm of the negative control. 
Food specific IgE was determined using the Phadia 

ImmunoCap system in patients where a skin prick test 
was not performed due to non-availability of specific 
reagents. A positive IgE titre was defined as specific IgE 
levels of > 0.35 kUA/L. The patients were considered to 
have had anaphylaxis to a particular food, if the episode 
of anaphylaxis was triggered by immediate exposure to 
the food, and also if the presence of food specific IgE 
was detected by Immunocap or by the skin prick or 
prick to prick test.

Food dependent exercise induced anaphylaxis 
(FDEIA) was diagnosed if anaphylaxis occurred during 
or immediately after exercise and when the patient 
had also consumed wheat based product just before or 
just after the exercise. Allergy to wheat was confirmed 
by the skin prick test with wheat, as well as in  vitro 
testing for the detection of specific IgE to wheat or 
ω-5-gliadin (omega-5-gliadin). Wheat induced FDEIA 
was diagnosed if the patient had specific IgE to wheat 
or ω-5-gliadin, along with a relevant clinical history. 
All subjects who were considered to have FDEIA due 
to wheat could tolerate wheat based products during 
other times and developed reactions only if wheat was 
consumed before or just after exercise.

Identification of anaphylaxis due to insects
Insect stings as a cause of anaphylaxis was confirmed 
when anaphylaxis occurred immediately following an 
insect sting and when the insect could be identified. 
Anaphylaxis to bee and wasp venom was confirmed 
by determining specific IgE to wasp and bee venom 
available in Western countries by Phadia ImmunoCap. 
Most episodes of anaphylaxis due to insects were 
following ant stings. However, testing for specific IgE 
for the insect could not be performed due to non-
availability of commercial allergens. Levels of serum 
tryptase (Phadia ImmunoCap) were tested in all 
patients who developed anaphylaxis following insect 
stings 24 h or more after the episode of anaphylaxis, to 
exclude mastocytosis.

Identification of vaccines or drugs as the possible cause 
of allergen
A drug or vaccine was identified as the cause of 
anaphylaxis when the patient developed anaphylaxis 
immediately after receiving the vaccine or after 
administration of the drug. All patients with vaccine 
induced anaphylaxis developed reactions within 
minutes after the immunization. Skin prick tests 
or challenge tests were not performed for possible 
anaphylaxis to the penicillin group of drugs, as this is 
discouraged in the recently updated WAO anaphylaxis 
guidelines [2].
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In instances where the possible trigger of anaphylaxis 
could not be identified, such patients were considered to 
have idiopathic anaphylaxis.

Severity of anaphylaxis
Severe anaphylaxis was evaluated according to the 
criteria defined by Brown [13]. Accordingly, those 
who developed hypotension or collapse, neurological 
compromise such as loss of consciousness or confusion, 
and hypoxia such as cyanosis or oxygen saturation of 
< 92% and incontinence were classified has having had 
severe anaphylaxis (grade 3).

Results
Two hundred and thirty-eight episodes of anaphylaxis 
were reviewed in 188 patients who were referred to 
our clinic (some patients had anaphylaxis to more 
than one allergen). The age and gender distribution 
of the cohort is shown in Fig.  1. Eighty-eight (46.8%) 
patients were males and 100 (53.2%) were females. Of 
the total cohort, 114 (60.6%) of those who developed 
anaphylaxis were children under the age of 18  years. 
Although equal proportion of males and females 
presented with anaphylaxis in childhood, anaphylaxis 
was more frequent among females (31/48, 64.5%) 
who were > 30  years of age. The causes of anaphylaxis 
identified in this cohort of patients are shown in 
Table  1. Anaphylaxis to food either following direct 
exposure 90/238 (37.5%) or after exercise in the form 
of FDEIA 29/238 (12.2%) was the predominant cause 
of anaphylaxis. Surprisingly vaccines accounted for 28 
(11.8%) of instances of anaphylaxis, especially among 
children. The predominant cause of anaphylaxis 
changed with age, with food allergy being the most 
frequent trigger of anaphylaxis in childhood, while drug 

allergy and idiopathic anaphylaxis being more frequent 
after 30 years of age (Fig. 2).

Anaphylaxis due to food
Allergy to cow’s milk and red meat (beef/pork/mutton/
lamb) accounted for 66/238 (27.7%) of instances of 
anaphylaxis and 66/90 (73.33%) of anaphylaxis due to food. 
All anaphylactic reactions to beef, pork, lamb and mutton 
in our cohort occurred within 1  h of exposure (in most 
patients within minutes). Delayed allergic reactions to red 
meat due to presence of IgE antibodies to the disaccharide 
galactose-α-1,3-galactose (α-Gal) [14] was not seen. 

Fig. 1  Age and gender distribution of 188 patients who presented 
with anaphylaxis. Males are represented by grey bars (M) and females 
are represented by black bars (F)

Table 1  Causes of anaphylaxis

Cause of anaphylaxis Number (%)

Idiopathic 31 (13.1)

Drugs 16 (6.7)

 NSAIDS 4

 Antibiotics 8

 Drugs used in anesthesia 3

 Eugenol 1

Vaccines 28 (11.8)

 MMR 14

 Japanese encephalitis 3

 DT 2

 DPT 1

 Pentavalent 1

 Hepatitis A and B vaccine 1

 PCEC 3

FDEIA 29 (12.2)

Food 90 (37.5)

 Cows’ milk 23

 Beef 28

 Pork 9

 Mutton 6

 Gelatin 2

 Eggs 2

 Shellfish 4

 Cuttle fish 1

 Fish 2

 Wheat 3

 Sesame 2

 Miscellaneous 8

Insects 42 (17.7)

 Formicidae (Ant species) 27

 Apidae 3

 Vespidae 8

 Other 4

Other (hair dye and cold urticaria) 2 (0.0)
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Specific IgE to cow’s milk, beef, pork and mutton were 
detected by in vitro testing (Immunocap) or by skin prick 
testing in all patients who developed anaphylaxis following 
exposure to these foods. Two patients with allergy to beef 
also had an allergy to bovine gelatin. While all those with 
cow’s milk (CM) allergy were less than 12 years old, those 
with beef allergy belonged to all age groups. Ten of 44 
(22.7%) episodes of anaphylaxis to red meats resulted in 
loss of consciousness (grade 3 anaphylaxis).

Although FDEIA is also a type of food allergy, it was 
classified as a separate entity as the patients could tolerate 
wheat based products when consumed in the absence of 
exercise. FDEIA was not detected in any patients below 
the age of 5  years and of the 29 patients, 21 (72.4%) 
were between the ages of 5–30  years. Seventeen of 29 
patients (58.6%) developed severe anaphylaxis resulting 
in loss of consciousness. Two other patients in our cohort 
developed anaphylaxis for wheat without exercise and 
were not categorized under FDEIA. Another patient had 
exercise induced anaphylaxis, which was not related to 
the ingestion of food.

Only two patients developed anaphylaxis to cashew 
and peanut. Rare food items that triggered anaphylaxis 
in this cohort were mustard, mandarin, Moringa oleifera 
seeds, Boerhavia diffusa and Manihot esculenta.

Anaphylaxis to vaccines
A large proportion of patients (11.8%) developed 
anaphylaxis following immunization. The majority of 
cases of vaccine associated anaphylaxis were due to the 
measles, mumps and rubella (MMR) vaccine, which 
contains bovine serum albumin. Of the 14 children 
who developed anaphylaxis to the MMR, 10 (71.4%) 
had allergy to CM and 5 (35.7%) were allergic to beef. 
One patient who did not have clinical CM allergy and 
had never consumed beef, had IgE to CM. Only one 
child, who developed anaphylaxis to the MMR did not 
have any allergy to CM or beef or specific IgE to either 
of these foods when tested by Immunocap. Three 
children had allergy to CM and beef, while another 
had allergy to only beef, and not to CM. Two of these 
children had anaphylaxis to the Japanese encephalitis 
(JE) and one to diphtheria tetanus (DT) vaccines as 
well.

Of the three children who developed anaphylaxis to the 
JE vaccine, two also had allergy to beef, and the other had 
allergy to CM. All three had IgE to beef, although only 
two had developed anaphylaxis to beef (the other had not 
consumed beef). Two of these children had also developed 
anaphylaxis to the MMR. The two individuals who 
developed anaphylaxis to the primary chick embryo cell 

Fig. 2  The aetiology of anaphylaxis in different age groups (n = 238). a In children < 5 years of age (n = 59), b in children between 5 and 18 years of 
age (n = 90), c in individuals between 19 and 30 years of age (n = 30) and d in individuals > 30 years of age (n = 56)
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(PCEC) vaccine against rabies were allergic to beef, and also 
had beef specific IgE antibodies. None of the individuals 
were allergic to eggs. As these children had developed 
anaphylaxis to vaccines, we did not carry out skin prick 
tests directly with the vaccine, as we thought the risks of 
this procedure outweighs the benefits to the patient.

Anaphylaxis due to insects
Forty-two (17.6%) episodes of anaphylaxis occurred 
following insect stings or bites. Twenty-six of 42 (61.9%) 
insect stings occurred in males and males were more 
likely to develop anaphylaxis to insects compared to 
females, especially < 18  years of age (45.2% vs 14.2%). 
The majority of insects were of the order Hymenoptera, 
with ant species (family Formicidae) accounting for 27 
cases, and Apis cerana (family Apidae), Vespa affinis 
and Ropalidiya species (family Vespidae) accounting 
for 11 patients. One infant developed anaphylaxis to a 
caterpillar, while another patient developed anaphylaxis 
on three occasions to a biting insect (Order Hemiptera), 
Triatoma rubrofasciata (family Reduviidae, kissing bug). 
The insect could not be identified in two patients.

The majority of anaphylaxis episodes following ant 
stings were due to Odontomachus simillimus followed 
by Tetraponera rufonigra, Diacamma rugosum (Fig.  3a) 
and in one instance due to Solenopsis geminata. Fourteen 
of the 27 episodes (51.8%) occurred in children aged 
12 years or younger. Seven of the episodes lead to loss of 
consciousness, of which five were in children less than 
12  years of age. Although anaphylaxis due to these ant 
species have been previously reported [15–17], there are 
no commercial tests to confirm allergy to these insects. 
Therefore, anaphylaxis to these insects was confirmed 

by identification of the insect that caused immediate 
reactions following the sting.

Of the 11 episodes of anaphylaxis due to bees and 
wasps, only 4 (36.3%) were in patients 12  years or 
younger. In one patient, anaphylaxis was triggered 
following a bite of the Triatominae species of insects 
(T. rubrofasciata, kissing bug) (Fig.  3b). Again, specific 
IgE could not be detected due to non-availability of 
commercial tests. Baseline serum tryptase levels were 
normal in all patients.

Anaphylaxis due to drugs
Drugs (other than vaccines) accounted for 16 (6.7%) 
instances of anaphylaxis in this cohort of patients. 
Anaphylaxis due to antibiotics was the predominant 
cause followed by NSAIDs. Of the antibiotics that 
triggered anaphylaxis, beta lactam antibiotics were 
the predominant group (n = 6). Thirteen (81.2%) 
episodes of drug induced anaphylaxis occurred in 
those > 30 years of age. Anaphylaxis due to drugs were 
more frequent among females > 30 years of age (56.2%) 
compared to males of the same age (12.5%).

Clinical features
Cutaneous symptoms such as generalized urticaria, 
angioedema and pruritus were seen in 209 (87.8%) 
episodes of anaphylaxis (Table  2). However, cutaneous 
symptoms were absent in 11 episodes of which seven 
were due to vaccines or anesthetic agents, and occurred 
within 5 min of exposure to the allergen. Symptoms and 
signs pertaining to the respiratory, cardiovascular and 
gastrointestinal symptoms were seen in 75.6%, 75.6% 
and 51.2% respectively. Severe anaphylaxis as defined as 

Fig. 3  Insect species causing anaphylaxis. a Diacamma rugosum, b Triatoma rubrofasciata 
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grade 3 anaphylaxis was seen in 81/238 (34%) episodes 
of anaphylaxis (Table  2). Hypotension was seen in 81 
(34%), loss of consciousness (LOC) in 63 (26.5%) and 
hypoxia/cyanosis in 16 (6.7%) episodes. Occurrence 
of LOC during anaphylaxis appeared to increase in 
frequency with age (Table 3). For instance, LOC was seen 
in 29.8% of the episodes in those aged < 5  years, 47.8% 
aged between 13 and 18  years and 58.7% in those aged 
> 50 years of age. Interestingly, bradycardia was also seen 
in four episodes.

Treatment of anaphylaxis
Data regarding treatment of the episode of anaphylaxis 
was available for only 104/238 episodes that were 
assessed in our clinic, as the treatment given was 
not recorded in the other instances. Adrenaline was 
administered intramuscularly in 75 (72.1%) of episodes, 
administered as an intravenous bolus on two occasions, 
intravenous infusion in two occasions, in the form of a 
nebulization in two occasions and subcutaneously on one 
occasions. Adrenaline was not administered in 26 (25%) 
of instances.

Discussion
In this study we have reviewed 238 episodes of 
anaphylaxis in 188 patients who were referred to 
an immunology clinic in Colombo, Sri Lanka. This 
study highlights the differences in the aetiology of 
anaphylaxis in different countries. The commonest 
cause of anaphylaxis in this cohort was food allergy, as 
reported in many other studies [3, 8, 18]. Food induced 
anaphylaxis accounts for 50–80% of instances of 
anaphylaxis in children and approximately 200 deaths per 
year are thought to occur in the US due to anaphylaxis 
to food [19]. However, the types of food implicated 
as the predominant cause of anaphylaxis varies with 
each geographical region possibly due to differences in 
weaning practices and food preparation. For instance, in 
Europe the commonest foods that triggered anaphylaxis 
were cow’s milk, tree nuts, peanuts and egg [18], whereas 
in Tennessee, United States the commonest foods 
were shell fish, peanuts, tree nuts and food additives or 
spices. In our cohort, the commonest food that triggered 
anaphylaxis in very young children was cow’s milk 
whereas it was beef in older children and adults.

Anaphylaxis to beef accounted for 36.5% of the 
instances of anaphylaxis to food. Although anaphylaxis 
to beef has been reported in other studies [8], it is 
rare [20]. Anaphylaxis to beef due to sensitization to 
the disaccharide galactose-α-1,3-galactose (α-Gal), is 
being increasingly reported [14, 21]. In instances where 
anaphylaxis occurs due to α-Gal, the onset of anaphylaxis 
is often delayed for 5–6  h and the specific IgE for beef 
cannot be detected by skin prick tests or by in  vitro 
tests (ImmunoCap). In our patient cohort all patients 
developed immediate anaphylaxis to beef and specific IgE 
to beef was detected in all of them. The high incidence of 
beef allergy appears to also have implications in vaccine 
related anaphylaxis. For instance, 10/14 individuals 
who developed anaphylaxis to the MMR vaccine and 
all those who developed anaphylaxis to the Japanese 
encephalitis vaccine had specific IgE to beef (only two 
had anaphylaxis and three had an allergic reaction). The 
two patients who developed anaphylaxis to the PCEC 

Table 2  Symptoms and signs of anaphylaxis

Clinical symptoms N (%)

Cutaneous symptoms 227 (95.4%)

 Urticaria 146

 Angioedema 49

 Flushing 05

 Pruritus 77

 No cutaneous symptoms 11 (5.2%)

Respiratory symptoms 180 (75.6%)

 Shortness of breath 99

 Rhonchi 14

 Stridor 03

 Rhinitis 08

 Dysphonia 03

 Hypoxaemia/cyanosis 16

 Cough 31

 Red eyes 05

 No symptoms 43

Cardiovascular 177 (75.6%)

 Hypotension 81

 Tachycardia 18

 Bradycardia 07

 No pulse 10

 Unrecordable blood pressure 15

 Loss of consciousness 63

 Incontinence 04

 ECG changes 02 (ST 
elevation, T 
inversion)

 Cardiac arrest 03

 Chest pain 03

 Cold peripheries 07

 Blurred vision 05

 No symptoms 38

Gastrointestinal 122 (51.2%)

 Vomiting 46

 Nausea 01

 Diarrhoea 10

 Dysphagia 02

 Pain 27

 No symptoms 90
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and to the Pentavalent vaccine also had specific IgE to 
beef. Although specific IgE to beef was detected in the 
majority of individuals who developed anaphylaxis to 
vaccines, many of them had not consumed beef and only 
a few had either anaphylaxis or symptoms of allergy when 
consuming beef. Since very small amounts of bovine 
serum albumin is present in many vaccines including 
the MMR [22], such ingredients in vaccines are likely to 
cause anaphylaxis in those who are sensitized to beef [10]. 
The proportion of individuals who developed anaphylaxis 
following vaccines was quite high in our study (11.8%). 
Since all vaccine associated adverse reactions including 
anaphylaxis are reported and thoroughly investigated by 
the Sri Lankan authorities, we believe cases of vaccine 
associated anaphylaxis may be over represented in our 
patient cohort due to referral of all such vaccine induced 
anaphylaxis patients to our unit.

Quite a large proportion of individuals (12.2%) in our 
cohort had FDEIA to wheat, which was confirmed by 
either skin prick tests or in  vitro tests. Importantly, a 
large proportion of patients who developed FDEIA had 
grade 3 anaphylaxis (58.6%) and had repeated episodes, 
as the cause could not be identified by the medical 
personal or the patients. The high incidence of FDEIA in 
our study cohort could be due to referral of such patients 
by other clinicians as the cause of anaphylaxis could not 
be identified. Neither the referring clinicians nor the 
patients had thought of wheat as a possible cause of their 
anaphylaxis, although most patients had noted that they 
developed anaphylaxis following exercise.

Anaphylaxis due to insect stings accounted for 17.7% 
of cases in our cohort. The predominant cause of insect 
venom anaphylaxis was due to allergy to two main ant 
species, O. simillimus and T. rufonigra. Anaphylaxis 
due to the ant O. simillimus has been reported in Sri 
Lanka [17], while anaphylaxis due to T. rufonigra has 
been reported in other South East Asian countries and 

in Sri Lanka [15, 17]. To the best of our knowledge, 
allergy to stings of D. rugosum has not been reported. 
The commonest species causing Hymenoptera venom 
anaphylaxis belonged to the genus Ropalidia. In a 
different study carried out in the Southern region of 
Sri Lanka where there are numerous tea estates, the 
commonest insect causing Hymentoptera allergy was 
Apis dorsata and by Vespa tropica followed by Ropalidia 
marginata [6]. Anaphylaxis due to T. rubrofasciata 
has been reported in the Americas, but is rare in Asia, 
with two case reports from Singapore [23] and Hawaii 
[24]. Our patient is the first reported in the Indian 
subcontinent. T. rubrofasciata infestation is a growing 
menace in Asia [25], and an increase in allergic reactions 
is likely.

Systemic reactions to insect stings in children are 
mild and generally cutaneous compared to adults [22, 
26]. Hypotension and loss of consciousness are rare in 
children [27]. The majority of our patients, including 
children who developed anaphylaxis following ant 
stings developed LOC. This was in contrast to stings 
by bees and wasps in our study. The epidemiology and 
clinical features due to ant stings appear to be different 
following wasp and bee stings and therefore needs to be 
further studied.

As reported in many other studies, drug induced 
anaphylaxis was more frequent among older individuals 
and were predominantly due to antibiotics followed 
by NSAIDs [5, 8]. Due to the possibility of triggering 
anaphylaxis and since skin prick tests and challenge 
tests are now not recommended for penicillin allergy 
[2], we only identified that the drugs as a cause of 
anaphylaxis based on the patients’ history. As reported 
in previous studies, the cause of anaphylaxis could not 
be identified in a large proportion (15.7%) of individuals 
[8] and these individuals were classified as having 
idiopathic anaphylaxis.

Table 3  Symptoms of severe anaphylaxis in different age groups

Clinical symptoms < 5 years
N = 47 (%)

5–12 years
N = 39 (%)

13–18 years
N = 23 (%)

19–30 years
N = 22 (%)

> 30 years
N = 46 (%)

Hypotension 14 (29.8) 17 (43.6) 11 (47.8) 12 (54.5) 27 (58.7)

Loss of consciousness 11 (23.4) 12 (30.8) 14 (60.8) 7 (31.8) 21 (45.6)

Unrecordable blood pressure 1 (2.1) 6 (15.4) 5 (21.7) 1 (4.5) 2 (9.1)

Bradycardia 2 (4.2) 0 3 (13.0) 0 2 (9.1)

Cardiac arrest 1 (2.1) 1 (2.6) 0 0 1 (4.5)

Absence of pulse 4 (8.5) 2 (5.1) 2 (8.7) 0 2 (9.1)

ECG changes 0 0 1 (4.3) 1 (4.5) 0

Severe hypoxia/cyanosis 6 (12.8) 4 (10.2) 2 (8.7) 3 (13.6) 1 (2.2)
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Conclusions
We have identified the causes of anaphylaxis in 188 
patients who had 238 episodes of anaphylaxis. The 
commonest cause of anaphylaxis was food followed 
by vaccines and insect venom. The predominant food 
items and insects responsible for anaphylaxis were 
markedly different to those of Western countries.

Authors’ contributions
RDS, WMDKDD, GNW—Diagnosis, writing manuscript. CK, GDW—Diagnosis. 
All authors read and approved the final manuscript.

Author details
1 Department of Immunology, Medical Research Institute, Colombo 08, 
Sri Lanka. 2 Institute of Biochemistry Molecular Biology & Biotechnology, 
University of Colombo, Colombo, Sri Lanka. 3 Department of Microbiology, 
Faculty of Medical Sciences, University of Sri Jayewardenepura, Colombo, Sri 
Lanka. 

Acknowledgements
We thank all patients and their parents for permission to include them in the 
paper.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Consent for publication
Informed, signed consent was obtained from all participants.

Ethics approval and consent to participate
Ethics approval was obtained from the Ethics committee of the Medical 
Research Institute, Colombo, Sri Lanka (ERC No 39—2015).

Funding
There was no funding.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

Received: 20 April 2018   Accepted: 24 August 2018

References
	1.	 Turner PJ, Gowland MH, Sharma V, Ierodiakonou D, Harper N, 

Garcez T, Pumphrey R, Boyle RJ. Increase in anaphylaxis-related 
hospitalizations but no increase in fatalities: an analysis of United 
Kingdom national anaphylaxis data, 1992–2012. J Allergy Clin Immunol. 
2015;135(956–63):e1.

	2.	 Simons FE, Ebisawa M, Sanchez-Borges M, Thong BY, Worm M, Tanno LK, 
Lockey RF, El-Gamal YM, Brown SG, Park HS, Sheikh A. 2015 update of the 
evidence base: World Allergy Organization anaphylaxis guidelines. World 
Allergy Organ J. 2015;8:32.

	3.	 Wang J, Sampson HA. Food anaphylaxis. Clin Exp Allergy. 2007;37:651–60.
	4.	 Simons FE, Ardusso LR, Bilo MB, El-Gamal YM, Ledford DK, Ring J, 

Sanchez-Borges M, Senna GE, Sheikh A, Thong BY, World Allergy O. World 
allergy organization guidelines for the assessment and management of 
anaphylaxis. World Allergy Organ J. 2011;4:13–37.

	5.	 Jerschow E, Lin RY, Scaperotti MM, McGinn AP. Fatal anaphylaxis in 
the United States, 1999–2010: temporal patterns and demographic 
associations. J Allergy Clin Immunol. 2014;134(1318–1328):e7.

	6.	 Witharana EW, Wijesinghe SK, Pradeepa KS, Karunaratne WA, Jayasinghe 
S. Bee and wasp stings in Deniyaya; a series of 322 cases. Ceylon Med J. 
2015;60:5–9.

	7.	 Kularatne SAM, Shahmy S, Rathnayake SS, Dawson AH. Clinico-
epidemiology of arthropod stings and bites in primary hospitals of North 
Western province of Sri Lanka. Clin Toxicol (Phila). 2018. https​://doi.
org/10.1080/15563​650.2018.14471​20.

	8.	 Webb LM, Lieberman P. Anaphylaxis: a review of 601 cases. Ann Allergy 
Asthma Immunol. 2006;97:39–43.

	9.	 de Silva NR, Dasanayake WM, Karunatilleke C, Malavige GN. Food 
dependant exercise induced anaphylaxis a retrospective study from 
2 allergy clinics in Colombo, Sri Lanka. Allergy Asthma Clin Immunol. 
2015;11:22.

	10.	 de Silva R, Dasanayake W, Wickramasinhe GD, Karunatilake C, 
Weerasinghe N, Gunasekera P, Malavige GN. Sensitization to bovine 
serum albumin as a possible cause of allergic reactions to vaccines. 
Vaccine. 2017;35:1494–500.

	11.	 Lai CK, Beasley R, Crane J, Foliaki S, Shah J, Weiland S, International Study 
of A and Allergies in Childhood Phase Three Study G. Global variation 
in the prevalence and severity of asthma symptoms: phase three of the 
International Study of Asthma and Allergies in Childhood (ISAAC). Thorax. 
2009;64:476–83.

	12.	 Bousquet J, Heinzerling L, Bachert C, Papadopoulos NG, Bousquet PJ, 
Burney PG, Canonica GW, Carlsen KH, Cox L, Haahtela T, Lodrup Carlsen 
KC, Price D, Samolinski B, Simons FE, Wickman M, Annesi-Maesano I, 
Baena-Cagnani CE, Bergmann KC, Bindslev-Jensen C, Casale TB, Chiriac A, 
Cruz AA, Dubakiene R, Durham SR, Fokkens WJ, Gerth-van-Wijk R, Kalayci 
O, Kowalski ML, Mari A, Mullol J, Nazamova-Baranova L, O’Hehir RE, Ohta 
K, Panzner P, Passalacqua G, Ring J, Rogala B, Romano A, Ryan D, Schmid-
Grendelmeier P, Todo-Bom A, Valenta R, Woehrl S, Yusuf OM, Zuberbier 
T, Demoly P. Practical guide to skin prick tests in allergy to aeroallergens. 
Allergy. 2012;67:18–24.

	13.	 Brown SG. Clinical features and severity grading of anaphylaxis. J Allergy 
Clin Immunol. 2004;114:371–6.

	14.	 Fischer J, Yazdi AS, Biedermann T. Clinical spectrum of alpha-Gal 
syndrome: from immediate-type to delayed immediate-type reactions to 
mammalian innards and meat. Allergo J Int. 2016;25:55–62.

	15.	 Potiwat R, Sitcharungsi R. Ant allergens and hypersensitivity reactions in 
response to ant stings. Asian Pac J Allergy Immunol. 2015;33:267–75.

	16.	 Potiwat R, Tanyaratsrisakul S, Maneewatchararangsri S, Manuyakorn 
W, Rerkpattanapipat T, Samung Y, Sirivichayakul C, Chaicumpa W, 
Sitcharungsi R. Solenopsis geminata (tropical fire ant) anaphylaxis among 
Thai patients: its allergens and specific IgE-reactivity. Asian Pac J Allergy 
Immunol. 2017. https​://doi.org/10.12932​/AP-10021​7-0012.

	17.	 Ratnatilaka GA, Herath RR, Dias RK. Severe anaphylaxis following ant bites. 
Ceylon Med J. 2011;56:34–5.

	18.	 Panesar SS, Javad S, de Silva D, Nwaru BI, Hickstein L, Muraro A, Roberts 
G, Worm M, Bilo MB, Cardona V, Dubois AE, Dunn Galvin A, Eigenmann 
P, Fernandez-Rivas M, Halken S, Lack G, Niggemann B, Santos AF, Vlieg-
Boerstra BJ, Zolkipli ZQ, Sheikh A, EAACI Food Allergy and Anaphylaxis 
Group. The epidemiology of anaphylaxis in Europe: a systematic review. 
Allergy. 2013;68:1353–61.

	19.	 Jarvinen KM, Celestin J. Anaphylaxis avoidance and management: 
educating patients and their caregivers. J Asthma Allergy. 2014;7:95–104.

	20.	 Kim JH, An S, Kim JE, Choi GS, Ye YM, Park HS. Beef-induced anaphylaxis 
confirmed by the basophil activation test. Allergy Asthma Immunol Res. 
2010;2:206–8.

	21.	 Bircher AJ, Hofmeier KS, Link S, Heijnen I. Food allergy to the 
carbohydrate galactose-alpha-1,3-galactose (alpha-gal): four case reports 
and a review. Eur J Dermatol. 2017;27:3–9.

	22.	 Zhang K, Song C, Li Q, Li Y, Sun Y, Yang K, Jin B. The establishment of a 
highly sensitive ELISA for detecting bovine serum albumin (BSA) based 
on a specific pair of monoclonal antibodies (mAb) and its application in 
vaccine quality control. Hum Vaccines. 2010;6:652–8.

	23.	 Teo SK, Cheah JS. Severe reaction to the bite of the triatomid bug 
(Triatoma rubrofasciata) in Singapore. J Trop Med Hyg. 1973;76:161–2.

https://doi.org/10.1080/15563650.2018.1447120
https://doi.org/10.1080/15563650.2018.1447120
https://doi.org/10.12932/AP-100217-0012


Page 9 of 9de Silva et al. Allergy Asthma Clin Immunol           (2018) 14:81 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

	24.	 Anderson C, Belnap C. The kiss of death: a rare case of anaphylaxis to 
the bite of the “Red Margined Kissing Bug”. Hawaii J Med Public Health. 
2015;74:33–5.

	25.	 Dujardin JP, Lam TX, Khoa PT, Schofield CJ. The rising importance of 
Triatoma rubrofasciata. Mem Inst Oswaldo Cruz. 2015;110:319–23.

	26.	 Lockey RF, Turkeltaub PC, Baird-Warren IA, Olive CA, Olive ES, Peppe BC, 
Bukantz SC. The Hymenoptera venom study I, 1979–1982: demographics 
and history-sting data. J Allergy Clin Immunol. 1988;82:370–81.

	27.	 Golden DB. Anaphylaxis to insect stings. Immunol Allergy Clin North Am. 
2015;35:287–302.


	Aetiology of anaphylaxis in patients referred to an immunology clinic in Colombo, Sri Lanka
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Identification of possible food allergens
	Identification of anaphylaxis due to insects
	Identification of vaccines or drugs as the possible cause of allergen
	Severity of anaphylaxis

	Results
	Anaphylaxis due to food
	Anaphylaxis to vaccines
	Anaphylaxis due to insects
	Anaphylaxis due to drugs
	Clinical features
	Treatment of anaphylaxis

	Discussion
	Conclusions
	Authors’ contributions
	References




