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Abstract

Background: Despite the increasing frequency of anaphylaxis, there is inadequate information on the etiology and clinical 
features in various countries, regions and age groups, especially in developing countries.

Objective: Our aim is to assess the etiology and clinical findings of anaphylaxis in Turkey. Gathering reliable data about the 
etiology and clinical findings of anaphylaxis in the general population will decrease the related morbidity and mortality.

Method: We obtained the names and phone numbers of individuals who had been prescribed an epinephrine  
auto-injector with a diagnosis of anaphylaxis from ministry of health. Demographic data, clinical history of the first episode  
of anaphylaxis including the triggering agent, clinical findings, course of hospitalization, and the management of  
anaphylaxis were obtained by phone survey.

Results: A total of 843 patients with a mean age of 21.4±17.3 years were evaluated. There was a significant male  
predominance among children younger than 10 years of age but a female predominance in older subjects. The most  
common causes of anaphylaxis were foods(40.1%) in children and bee venom(60.8%) in adults. The biphasic reaction 
rate was 4.3% and the median length of stay at an emergency department was 4.0 hours. Almost 60% of the patients had  
recurrent anaphylaxis episodes. Only 10.7% of the cases were prescribed an epinephrine auto-injector at their first  
anaphylaxis episode and only 59.2% of the patients were referred to an allergist during discharge from the emergency  
department.

Conclusions: In Turkey, bee venom was the most common cause of anaphylaxis, followed by food and drug. While more 
than a half of patients reported recurrent attacks; only 10% had been prescribed epinephrine auto-injector kit after their 
first episode. Strategies to improve the anaphyalxis management are therefore urgently required.
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Introduction
Anaphylaxis is a rare but life-threatening systemic reaction.1 

Its etiology and clinical features can vary according to the  
patient’s age, the country and the region.2-5 Despite the multiple 
published guidelines, the information on the diagnosis and 
treatment of anaphylaxis is still inadequate, even in developed
countries.1
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Anaphylaxis is a rare clinical condition. The level of  
knowledge and awareness of the physicians, the supply of 
healthcare services, and the development level of the country  
are variables that can influence the population’s anaphylaxis
awareness and therefore the anaphylaxis incidence.6-8 It is  
therefore very difficult to conduct and compare population



Methods
Epinephrine auto-injectors are not sold in pharmacies in 

Turkey. All prescribed epinephrine auto-injectors are provided 
and recorded by the Turkish Ministry of Health, from which 
we obtained the phone numbers of the patients who had been 
prescribed epinephrine auto-injectors. We obtained the names, 
surnames and phone numbers from the Turkish Ministery of 
Health, and then we conducted a cross-sectional phone survey 
with these subjects (or with their parents if they were under 18 
years of age) between January 2008 and December 2011.

The phone survey was conducted by the pediatric allergy 
physicians. All the informations used in this study were  
obtained during phone survey. The participants were surveyed 
via a questionnaire composed of questions on demographic 
data, the indication for the epinephrine auto-injector  
prescription, the clinical history of first episode including the 
triggering agent, clinical findings, the location of the reaction, 
course of hospitalization, frequency of episodes, management 
plan for anaphylaxis, and the personal and family history for 
physician-diagnosed allergic disorders. We used the 2006  
Second National Institute of Allergy and Infectious Disease/
Food Allergy and Anaphylaxis Network Symposium criteria for 
the definition and management of anaphylaxis.1 Study subjects 
were divided into two groups according to their age at the first 
episode of anaphylaxis: Individuals younger than 18 years of age 
were grouped as children and older subjects were grouped as 
adults. The subject was listed as “unable to conducted” if the 
interview could not be carried out after three calls.

An individual was counted only once during the entire  
four-year period even if prescribed more than one epinephrine 
auto-injector.

The study was approved by the Ethics Committee of the 
Hacettepe University in Ankara, Turkey (Approval number: 
HET11/115-23). All the patients included in the study have 
received sufficient information and have given their verbal  
informed consent to participate in that study during phone
survey. 
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Results
A total of 1802 patients were prescribed an epinephrine  

auto-injector in the relevant period. We were able to conduct  
the telephone survey in 1053 patients. An epinephrine auto 
-injector had been prescribed to 843 patients with a compatible 
history of anaphylaxis and 210 subjects who had a condition 
with a risk of anaphylaxis (such as food allergy, generalized  
cutaneous reactions due to bee venom or undergoing immu-
notherapy) but had never experienced it. We were unable to  
conduct the survey on 749 subjects (we could not reach 726 
while 23 refused to take the survey) (Figure 1).

The age range of the 843 anaphylaxis patients was 1 to 79 
years and 438 (52.0%) were male. The mean age was 27.5±19.1 
years at present and 21.4±17.3 years at the time of the first  
anaphylactic episode. The demographic characteristics of the 
subjects are presented in Table 1.

Causes of Anaphylaxis
The most commonly reported causes of anaphylaxis were bee 

venom (49.6%), foods (25.0%), and drugs (12.0%) while 9.7% 
of the cases were idiopathic (Table 1). The most frequent cause 
of anaphylaxis among children was foods (40.1%), followed by 
bee venom (38.9%), idiopathic (8.8%), and drugs (8.1%). The  
causes in adults were bee venom (60.8%), drugs (16.1%),
idiopathic (10.7%), and foods (9.2%) (Table 1).

The most common causes of food allergy were milk 15.5%), 
nuts (9.3%) and eggs (4.6%) in children, nuts and (2.7%) and 
fish (1.7%) in adults (Table 1). According to the age of the  
patient, milk was the leading cause of anaphylaxis in the first 
two years of life whereas nuts were the leading cause after 
this age (Figure 2). Food anaphylaxis appeared at earlier ages 
(9.5±14.3 years) compared to both bee venom and drug-in-
duced anaphylaxis (25.6±16.4 and 26.7±16.5 years respectively, 
p<0.001) (Figure 3a).

The main causes of drug anaphylaxis were antibiotics 
and nonsteroidal anti-inflammatory drugs (NSAID) both in  
children and adults. Among antibiotics, penicillins were the 
most common allergens followed by cephalosporins both in 
children and adults (Table 1).

According to age at the time of anaphylaxis, there was a male 
predominance among children younger than 10 years of age and 
a female predominance in older subjects.

When compared according to gender, anaphylaxis due
to bee venom was significantly more common in males than  
females, whereas anaphylaxis due to drugs was more frequent 
among females (p<0.001) (Figure 3c).

-based studies on the incidence and clinical features of  
anaphylaxis from various countries on randomly selected
samples of proper size. Most studies on the incidence, etiology
and clinical features of anaphylaxis have therefore been  
conducted in developed western countries using hospital 
and regional healthcare records, ICD codes and follow-up of  
adrenalin auto-injector prescriptions.4,5,9-11 There are very few 
studies with large patient groups from developing countries.12-14

Turkey, as a country with higher moderate income, has 
some features that are different than developed western  
countries as 48.8% of the population is younger than 30 years, 
and the mean educational duration is 7.6 years.15,16 The aim of 
the study was to determine the etiology and clinical features 
of anaphylaxis by trying to reach all the patients prescribed 
adrenaline auto-injectors within a certain period. An increase 
in such data will enable comparison of countries and regions 
with different development levels, improvement of the clinical 
applications of physicians, and the development of methods for 
protection against anaphylaxis.

Statistical analysis
Results were expressed as mean, median or percentages

for the responses to each question. Student’s t-test and the
Mann-Whitney U-test were used for the analysis of normally 
distributed and skewed follow-up data, respectively. Categorical 
variables were compared with the Chi-square test. We analyzed 
the entire group and the two subgroups divided by age at the 
first anaphylaxis episode. A p-value ≤ 0.05 was considered  
indicative of statistical significance. The SPSS-15 statistical  
software package (SPSS, Inc., Chicago, IL) was used for the  
analyses.
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Table 1. General characteristics and triggers in patients with anaphylaxis

NSAID; nonsteroidal anti-inflammatory drugs; *cold urticaria (n=6), immunotherapy(n=2), inhalant allergy (n=12) and exercise induced anaphylaxis (n=2). ** P 
value between children and adult 

Total
n=843

Children (<18 years)
n=432

Adult (>18 years)
n=411

P**

Age during survey, mean±SD 27.5±19.1 12.5±9.9 43.4±12.6 <0.001

Age at first episode, mean±SD 21.4±17.3 7.1±5.1 36.4±12.1 <0.001

Gender, male, n(%) 438(52.0) 267(61.8) 171(41.6) <0.001

Type of trigger, n(%)
Venom
Food

Milk
Nut
Egg
Fish
Legume
Others

Drug
Penicillin
Cephalosporin
Other antibiotic
NSAID
Other medications

İdiopathic
Latex
Others*

418(49.6)
211(25.0) 

67(8.0)
51(6.0)
23(2.7)
18(2.1)
10(1.2)
42(5.0)

101(12.0)
24(2.9)
7(0.8)
9(1.1)

43(5.1)
18(2.1)
82(9.7)
9(1.1)

22(2.6)

123(24.9)
173(40.1)
67(15.5)
40(9.3)
20(4.6)
11(2.5)
8(1.9)

27(6.3)
35(8.1)
11(2.5)
4(0.9)
3(0.7)

12(2.8)
5(1.2)

38(8.8)
4(0.9)

14(3.2)

250(60.8)
38(9.2)

-
11(2.7)
3(0.7)
7(1.7)
2(0.5)

15(3.6)
66(16.1)
13(3.2)
3(0.7)
6(1.5)

31(7.5)
13(3.2)

44(10.7)
5(1.2)
8(2.0)

<0.001
<0.001

-
-
-
-
-
-

<0.001
-
-
-
-
-

0.350
0.901

-

Personal allergic disorders, n(%)
Asthma
Allergic rhinitis
Atopic dermatitis

197(23.4)
148(17.6)

66(7.8)

117(27.1)
72(16.7)
61(14.1)

80(19.5)
76(18.5)

5(1.2)

0.013
0.422

<0.001

Figure 1. Study flow chart
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Figure 2. The three most common triggers of food-related anaphylaxis according to age groups

Clinical Manifestations in Anaphylaxis
Among the 843 individuals who had experienced anaphy-

laxis, mucocutaneous manifestations were the most commonly
reported symptoms as seen in 91.7% of cases, followed by 

respiratory (83.7%), cardiovascular (40.0%) and gastrointestinal
(21.0%) manifestations (Table 2).

Mucocutaneous and respiratory symptoms were more com-
mon in children (p<0.001) than adults, while adults presented

Figure 3. General features of anaphylactic episodes related to foods, drugs and bee venom: a) comparison of mean ages at the time 
of the first episode; b) comparison according to the duration between the trigger and onset of symptoms; c) comparison according to 
gender; d) comparison according to clinical findings
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Discussion
This study described the etiology, clinical findings and  

management of Turkish patients with anaphylaxis. According  
to the result of the study, the most common causes of  
anaphylaxis were bee venom, foods and medications and there 
was a significant male predominance among children younger 
than 10 years of age, but a female predominance in older  
subjects. Mucocutaneous manifestations were the most  
commonly reported symptoms, while cardiovascular  
symptoms were more frequent in adults. The biphasic reaction 
rate was 4.3% and the median length of stay in the emergency  
department was 4.0 hours. Only 10.7% of the cases were  
prescribed an epinephrine auto-injector and only 59.2% of  
the patients were referred to an allergist during discharge from 
the emergency department.

Major causes of anaphylaxis may vary among different 
countries. In recent studies from China and Pakistan,  
medications were the leading cause of anaphylaxis in adults.14,17 
When we look at the childhood, results vary among studies. 
Hsin YC et al reposted that medication was the most  
common cause of anaphylaxis in children in Taiwan  
population,18 while Orhan F et al showed that foods are the  
most common cause in children in Turkey.12 Varitaion of 

Table 2. General characteristics of first anaphylactic episodes

* P value between children and adults

Total
n=843

Children (<18 years)
n=432

Adult (>18 years)
n=411

P*

Age at first episode, mean±SD 21.3±17.3 7.1±5.2 36.4±12.1 <0.001

Setting, n(%)
Home
Outdoors
Hospital
School/working office

426(50.5)
358(42.5)

37(4.4)
22(2.6)

260(60.2)
140(32.4)

19(4.4)
13(3.0)

166(40.4)
218(53.0)

18(4.4)
9(2.2)

<0.001
<0.001
0.989
0.456

Time lapse between the trigger and onset of symptoms (min), n(%)
<30
30-60
>60
Could not remember

643(76.3)
34(4.0)
43(5.1)

123(14.6)

331(76.6)
16(3.7)
20(4.6)

65(15.1)

312(75.9)
18(4.4)
23(5.6)

58(14.1)

0.809
0.618 
0.524
0.809

Symptoms, n(%)
Mucocutaneous symptoms
Respiratory tract symptoms
Cardiovascular system symptoms
Gastrointestinal tract symptoms

773(91.7)
706(83.7)
337(40.0)
177(21.0)

411(95.1)
378(87.5)
119(27.5)
95(22.0)

362(88.1)
328(79.8)
218(53.0)
82(20.0)

<0.001
<0.001
<0.001
0.467

Biphasic reaction, n(%) 36(4.3) 15(3.5) 21(5.1) 0.241

Epipen prescription in emergency, n(%) 90(10.7) 60(13.9) 30(7.3) 0.002

Referral to an allergist, n(%) 499(59.2) 278(64.3) 221(53.8) 0.002

more frequently with cardiovascular symptoms than children
(p<0.001). Food-induced anaphylaxis was more likely to cause
gastrointestinal symptoms than drug- or venom-induced ana-
phylaxis (p<0.001 and p=0.021, respectively), while cardio-
vascular symptoms were more common in drug- and venom
-induced anaphylaxis compared to cases due to foods (p<0.001) 
(Figure 3d).

Course of Anaphylaxis
The most common location of the anaphylaxis episode 

was the subject’s home (50.5%) while 42.5% of the episodes
cases. In case of bee venom, the rate of onset of symptoms  
within 30 minutes after contact with the trigger was higher
than with food- and drug-induced anaphylaxis (p<0.001)  
(Figure 3b). A biphasic reaction was experienced by 36 subjects  
representing 4.3% of the anaphylactic reactions and did not  
differ between the two age groups and various triggers.

A total of 352 (41.7%) subjects had an anaphylactic episode 
once, while the rest had repeated episodes. Of the 843 patients, 
191 (22.9%) had two episodes and 275 (33.0%) had at least three
episodes of anaphylaxis.

Anaphylaxis management
Most of the patients (91.1%) were treated in an emergency

setting during their first anaphylaxis episode. The median length
of stay in the emergency department was 4.0 hours (range, 1-24 
hours). 

Although the epinephrine auto-injector prescription and  
referral to an allergist rates were higher in children, only 10.7% 
of the cases were prescribed an epinephrine auto-injector and 
only 59.2% of the patients were referred to an allergist during 
discharge from the emergency department (Table 2). 

History of allergic diseases
Among the 843 patients, 343 of them had a personal his-

tory of one or more allergic diseases other than anaphylaxis. 
The most common was asthma (23.4%)while 17.6% had allergic
rhinitis and 7.8% had atopic dermatitis. The frequencies of  
physician-diagnosed asthma and atopic dermatitis were higher 
in children than in adults (p=0.013 and p<0.001, respectively) 
(Table 1).
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causes of anaphylaxis in different populations and also studies 
may be related to age, gender, cultural habbits, study population 
and geographic area. In our study, the most common cause 
of anaphylaxis was foods followed by bee venom in children 
while bee venom was the leading cause in adults in this 
study. Population-based studies estimate that the incidence of  
anaphylaxis due to bee venom ranges from 1.5 to 59.0%, most 
probably due to the variability in exposure to Hymenoptera  
venom.19 Although there are a number of studies reporting  
relatively low frequencies,3,20,21 a previous study from Turkey 
reported the rate of venom anaphylaxis as 37.5% during  
childhood which is similar to our results.12 There may be  
several reasons for the high rate of venom anaphylaxis.  
Bee keeping is very common in almost all parts of our country 
and this might play a role by increasing the exposure rate.  
Besides, venom stings are usually painful, so most of the  
patients are aware that a sting has occurred. This may enable 
physicians to more easily diagnose Hymenoptera venom  
anaphylaxis compared to other causes. There may also be an  
actual increase in the rate of venom anaphylaxis since a three-  
to four-fold increase has been reported in patients seeking care 
for insect-related reactions.22

The order of allergenic foods that cause anaphylaxis varies 
between different ethnicities, cultures, eating habits, age groups 
and methods used. In accordance with the literature, we 
found that the most common reported cause of food-induced  
anaphylaxis was cow’s milk followed by peanut and nuts in  
children, whereas peanuts and nuts were the most common 
causes followed by fish during adulthood.2,3,21,23,24 In a previous 
study from Turkey, cow’s milk was also reported as the most 
frequent cause of anaphylaxis during childhood similar to our 
results.12

We observed that the rate of anaphylaxis tended to be  
higher in males among patients younger than 10 years of 
age while there was a female predominance after this age, in  
accordance with the literature.11,13,25 It is not clear why  
anaphylaxis is more common in females during adulthood and 
in males during childhood. However, studies in animal models 
have shown that estrogens enhance mast cell activation and  
allergen sensitization while progesterone increases target  
organ sensitivity to mediators.26 Our results also revealed that  
anaphylactic episodes due to medications were significantly 
more common in girls than boys which supports the previous 
findings that the female gender has a higher risk for  
medication-induced anaphylaxis.27

Skin manifestations were the most common symptoms of 
anaphylaxis followed by respiratory system and cardiovascular 
system signs, similar to previous studies.2-5,9,12 There was no 
mucocutaneous finding in about 10% of the episodes and also 
more than half of the episodes lacked cardiovascular symptoms. 
These findings supports that anaphylaxis may present with lack 
of skin findings and is not always related with cardiovascular 
collapse. Cardiovascular symptoms were more common in 
adults compared to children. This may be related to the high 
rate of and drug- and venom-induced anaphylaxis during  
adulthood as we also found that cardiovascular symptoms were 
more common in anaphylaxis induced by these substances 
than with food. Furthermore, the difficulty of recognizing  
cardiovascular symptoms in early ages may also have role in 

this finding. Cardiovascular system involvement (shock) and 
asphyxia are the major causes of mortality in anaphylaxis.28,29 
Studies from Australia and the United States have reported  
edications, insect stings and foods as the most common
causes of anaphylaxis deaths.30,31 The high mortality rate of 
drug- and venom-induced anaphylaxis could therefore be
related to the more frequent involvement of the cardiovascular 
system with these triggers.

A retrospective study has reported the mean duration  
between exposure to the trigger and fatal cardiopulmonary  
arrest as 10-15 minutes for bee venom, 10-20 minutes for  
medications and 25-35 minutes for foods.32 Bee venom-induced 
anaphylaxis was much more rapid in our study as well 
comparable with the findings of Orhan et al.12 This is probably 
because anaphylaxis caused by ingested agents, including foods 
and drugs (for oral medications), is often slower to begin.

The prevalence of biphasic reactions is highly variable 
and ranges between 3% and 20% of the cases.33-35 A total of 36  
subjects (4.3%) experienced a biphasic reaction in our 
study and the median duration of observation was 4 hours.  
The significant frequency of biphasic reactions should be  
considered when deciding on the observation period after an  
initial event. The majority of the biphasic reactions occur  
within 8 hours, so an observation period of at least 8 hours  
after the initial manifestations have recovered is necessary.33

Current guidelines recommend that all patients suspected 
of having experienced an episode of anaphylaxis should 
be referred to an allergist and prescribed self-injectable  
epinephrine.1 The fatal anaphylactic reaction risk has been  
reported to increase in patients who do not have epinephrine 
available at the time of the reaction.29 Previous studies have 
demonstrated deficiencies in the management of anaphylactic 
patients with an epinephrine prescription rate of 16-43% and 
referral to an allergist rate of 12-31% at emergency department 
discharge.36-38 In the current study, the epinephrine prescription 
rate on discharge was 10% and 59.2 % of the patients were 
referred to an allergist.

We also found that nearly 60% of patients had suffered an 
anaphylaxis episode more than once, indicating inadequate 
allergen avoidance among patients. Of the 843 patients, 191 
(22.9%) had experienced a second event and 275 (33.0%) at 
least three episodes of anaphylaxis. Educational programs for 
physicians on the diagnosis and management of anaphylaxis 
prepared with the guidance of allergists are therefore needed to 
improve the standard of practice and ensure better management 
of anaphylaxis.

As expected, the most common causative agent responsible 
for anaphylactic episodes at home and outdoors and was foods 
(43.2%) and insect bite (86.3%), respectively. More than half 
of the reactions in children and nearly 40% of the reactions 
in adults had occurred at home in our study. All family  
members should therefore be adequately informed on medical  
treatment and the home administration of epinephrine should be  
encouraged. Besides, 3% of the reactions occurred at schools. 
This finding necessitates the presence of an anaphylaxis  
management policy at schools and the education of school staff.

Major limitation of our study is the underestimation that 
we could not avoid. Physician related factors including lack of  
recognition and diagnosis of anaphylaxis and subsequent 



Asian Pac J Allergy Immunol 2017;35:212-219 DOI 10.12932/AP0752

218

References
1.	 Sampson HA, Munoz-Furlong A, Campbell RL, Adkinson NF, Jr., 

Bock SA, Branum A, et al. Second symposium on the definition and  
management of anaphylaxis: summary report--Second National Institute 
of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network 
symposium. J Allergy Clin Immunol. 2006;117:391-7.

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

3.	 Tejedor Alonso MA, Moro Moro M, Mugica Garcia MV, Esteban  
Hernandez J, Rosado Ingelmo A, Vila Albelda C, et al. Incidence of  
anaphylaxis in the city of Alcorcon (Spain): a population-based study. Clin 
Exp Allergy. 2012;42:578-89.

4.	 Vezir E, Erkocoglu M, Kaya A, Toyran M, Ozcan C, Akan A, et al.  
Characteristics of anaphylaxis in children referred to a tertiary care center. 
Allergy Asthma Proc. 2013;34:239-46.

5.	 Huang F, Chawla K, Jarvinen KM, Nowak-Wegrzyn A. Anaphylaxis in a 
New York City pediatric emergency department: triggers, treatments, and 
outcomes. J Allergy Clin Immunol. 2012;129:162-8 e1-3.

6.	 Erkocoglu M, Civelek E, Azkur D, Ozcan C, Ozturk K, Kaya A, et al. 
Knowledge and attitudes of primary care physicians regarding food allergy 
and anaphylaxis in Turkey. Allergol Immunopathol (Madr). 2013;41: 
292-7.

7.	 Gupta RS, Springston EE, Kim JS, Smith B, Pongracic JA, Wang X, et al. 
Food allergy knowledge, attitudes, and beliefs of primary care physicians. 
Pediatrics. 2010;125:126-32.

8.	 Arroabarren E, Lasa EM, Olaciregui I, Sarasqueta C, Munoz JA,  
Perez-Yarza EG. Improving anaphylaxis management in a pediatric  
emergency department. Pediatr Allergy Immunol. 2011;22:708-14.

9.	 Gaspar A, Santos N, Piedade S, Santa-Marta C, Pires G, Sampaio G, et al. 
One-year survey of paediatric anaphylaxis in an allergy department. Eur 
Ann Allergy Clin Immunol. 2015;47:197-205.

10.	 Hoyos-Bachiloglu R, Ivanovic-Zuvic D, Alvarez J, Linn K, Thone N, 
de los Angeles Paul M, et al. Prevalence of parent-reported immediate  
hypersensitivity food allergy in Chilean school-aged children. Allergol  
Immunopathol (Madr). 2014;42:527-32.

11.	 Simons FE, Peterson S, Black CD. Epinephrine dispensing patterns 
for an out-of-hospital population: a novel approach to studying the  
epidemiology of anaphylaxis. J Allergy Clin Immunol. 2002;110:647-51.

12.	 Orhan F, Canitez Y, Bakirtas A, Yilmaz O, Boz AB, Can D, et al.  
Anaphylaxis in Turkish children: a multi-centre, retrospective, case study. 
Clin Exp Allergy. 2011;41:1767-76.

13.	 Sheikh F, Amin R, Rehan Khaliq AM, Al Otaibi T, Al Hashim S, Al Gazlan 
S. First study of pattern of anaphylaxis in a large tertiary care hospital in 
Saudi Arabia. Asia Pac Allergy. 2015;5:216-21.

14.	 Khan NU, Shakeel N, Makda A, Mallick AS, Ali Memon M, Hashmi SH, et 
al. Anaphylaxis: incidence, presentation, causes and outcome in patients in 
a tertiary-care hospital in Karachi, Pakistan. QJM. 2013;106:1095-101.

15.	 https://biruni.tuik.gov.tr/adnksdagitapp/adnks.zul.
16.	 http://www.tr.undp.org/content/turkey/tr/home/countryinfo.html.
17.	 Tang R, Xu HY, Cao J, Chen S, Sun JL, Hu H, et al. Clinical Characteristics of 

Inpatients with Anaphylaxis in China. Biomed Res Int. 2015;2015:429534.
18.	 Hsin YC, Hsin YC, Huang JL, Yeh KW. Clinical features of adult and  

pediatric anaphylaxis in Taiwan. Asian Pac J Allergy Immunol. 2011;29: 
307-12.

19.	 Bilo BM, Bonifazi F. Epidemiology of insect-venom anaphylaxis. Curr Opin 
Allergy Clin Immunol. 2008;8:330-7.

20.	 Mehl A, Wahn U, Niggemann B. Anaphylactic reactions in children--a 
questionnaire-based survey in Germany. Allergy. 2005;60:1440-5.

21.	 Silva R, Gomes E, Cunha L, Falcao H. Anaphylaxis in children: a nine 
years retrospective study (2001-2009). Allergol Immunopathol (Madr). 
2012;40:31-6.

22.	 Demain JG, Gessner BD, McLaughlin JB, Sikes DS, Foote JT. Increasing  
insect reactions in Alaska: is this related to changing climate? Allergy  
Asthma Proc. 2009;30:238-43.

23.	 Jacobs TS, Greenhawt MJ, Hauswirth D, Mitchell L, Green TD. A survey 
study of index food-related allergic reactions and anaphylaxis  
management. Pediatr Allergy Immunol. 2012;23:582-9.

24.	 Lee AJ, Gerez I, Shek LP, Lee BW. Shellfish allergy--an Asia-Pacific  
perspective. Asian Pac J Allergy Immunol. 2012;30:3-10.

25.	 Bohlke K, Davis RL, DeStefano F, Marcy SM, Braun MM, Thompson 
RS, et al. Epidemiology of anaphylaxis among children and adolescents  
enrolled in a health maintenance organization. J Allergy Clin Immunol. 
2004;113:536-42.

26.	 Chen W, Mempel M, Schober W, Behrendt H, Ring J. Gender difference, 
sex hormones, and immediate type hypersensitivity reactions. Allergy. 
2008;63:1418-27.

27.	 Lang DM, Alpern MB, Visintainer PF, Smith ST. Gender risk for  
anaphylactoid reaction to radiographic contrast media. J Allergy Clin  
Immunol. 1995;95:813-7.

28.	 Greenberger PA, Rotskoff BD, Lifschultz B. Fatal anaphylaxis: postmortem 
findings and associated comorbid diseases. Ann Allergy Asthma  
Immunol. 2007;98:252-7.

29.	 Greenberger PA. Fatal and near-fatal anaphylaxis: factors that can  
worsen or contribute to fatal outcomes. Immunol Allergy Clin North Am. 
2015;35:375-86.

30.	 Liew WK, Williamson E, Tang ML. Anaphylaxis fatalities and admissions in 
Australia. J Allergy Clin Immunol. 2009;123:434-42.

31.	 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.

32.	 Pumphrey RS. Fatal anaphylaxis in the UK, 1992-2001. Novartis Found 
Symp. 2004;257:116-28; discussion 128-32, 157-60, 276-85.

33.	 Tole JW, Lieberman P. Biphasic anaphylaxis: review of incidence, clinical 
predictors, and observation recommendations. Immunol Allergy Clin 
North Am. 2007;27:309-26, viii.

34.	 Manuyakorn W, Benjaponpitak S, Kamchaisatian W, Vilaiyuk S,  
Sasisakulporn C, Jotikasthira W. Pediatric anaphylaxis: triggers, clinical 
features, and treatment in a tertiary-care hospital. Asian Pac J Allergy  
Immunol. 2015;33:281-8.

35.	 Sricharoen P, Sittichanbuncha Y, Wibulpolprasert A, Srabongkosh E, 
Sawanyawisuth K. What clinical factors are associated with biphasic  
anaphylaxis in Thai adult patients? Asian Pac J Allergy Immunol. 2015;33:8-
13.

failure to prescribe epinephrine autoinjector might be a  
contributing factor for underestimation. Besides, in case of  
triggers such as medications, vaccines or biologic agents,  
physician might not prefer to prescribe epinephrine autoinjec-
tor or some of the physician might prescribe adrenaline flacon 
instead of an epinephrine autoinjector. Besides, we could not 
be able to survey with 749 cases which may be considered as a 
study bias.

We reported the etiologic and clinical characteristics of  
anaphylaxis in Turkey based on a survey of individuals  
throughout the country who were prescribed epinephrine  
auto-injectors in this study. This approach enabled capturing 
all the individuals who were prescribed an epinephrine auto 
-injector for anaphylaxis from all triggers, by all prescribing 
physicians, and from all parts of the country. Population 
-based anaphylaxis studies have used several methods  
including medical records,2-4 international classification of  
diseases codes,39,40 questionnaire10 or epinephrine autoinjector 
dispending patterns.11,41 Most of these studies were carried out 
in selected populations and mostly in Western countries. In 
two previous studies which used the epinephrine autoinjector  
dispending patterns, the data only included the demographic  
characteristics of the patients.11,41 Our study is the first one which  
was carried out in our geographic region that includes a  
detailed data on etiology, clinical findings and management of 
anaphylaxis attacks in the general population.

In conclusion, bee venom was the most common cause of 
anaphylaxis, followed by food and drug in Turkey. While more 
than a half of patients reported recurrent attacks; only 10% had 
been prescribed epinephrine auto-injector kit after their first 
episode. Strategies to improve the anaphyalxis management are 
therefore urgently required.



36.	 Rudders SA, Banerji A, Corel B, Clark S, Camargo CA, Jr. Multicenter 
study of repeat epinephrine treatments for food-related anaphylaxis.  
Pediatrics. 2010;125:e711-8.

37.	 Clark S, Bock SA, Gaeta TJ, Brenner BE, Cydulka RK, Camargo CA, et al. 
Multicenter study of emergency department visits for food allergies. J Aller-
gy Clin Immunol. 2004;113:347-52.

38.	 Campbell RL, Luke A, Weaver AL, St Sauver JL, Bergstralh EJ, Li JT, et 
al. Prescriptions for self-injectable epinephrine and follow-up referral in 
emergency department patients presenting with anaphylaxis. Ann Allergy 
Asthma Immunol. 2008;101:631-6.

39.	 Crespo JF, Pascual C, Burks AW, Helm RM, Esteban MM. Frequency 
of food allergy in a pediatric population from Spain. Pediatr Allergy  
Immunol. 1995;6:39-43.

40.	 Yang MS, Lee SH, Kim TW, Kwon JW, Lee SM, Kim SH, et al.  
Epidemiologic and clinical features of anaphylaxis in Korea. Ann Allergy 
Asthma Immunol. 2008;100:31-6.

41.	 Simons FE, Peterson S, Black CD. Epinephrine dispensing for the 
out-of-hospital treatment of anaphylaxis in infants and children: a  
population-based study. Ann Allergy Asthma Immunol. 2001;86:622-6.

General characteristics of anaphylaxis: a nationwide study

219




