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Abstract

Objective:  We  aimed  to  establish  the  characteristics  of  anaphylaxis  in childhood.

Methods:  Forty-four  patients  who  had  experienced  anaphylaxis  in  a  period  of  10  years  (from

1999 to  2009),  were  included  in the study.  Parameters  analysed  were  age,  gender,  concomitant

allergic disease,  trigger,  setting,  clinical  symptoms,  treatment,  prognosis  and  prophylaxis.

Results: The  total  numbers  of  anaphylaxis  cases  were  44  in a  ten-year  period.  The  ages  of

patients ranged  from  3 to  14  years  (11.50  ± 3.87  years)  and the  majority  were  male.  33

of the  patients  (75%)  had  a  concomitant  allergic  disease.  The  trigger  was  determined  in

93.2% of  the  cases,  being  most  frequent:  food  (27.3%),  and  SIT  (25%),  followed  by  bee  sting,

medications  and  others.  Respiratory  (95.5%),  dermatological  (90.9%),  cardiovascular  (20.5%),

neuropsychiatric  (25%),  and gastrointestinal  (11.4%)  symptoms  were  seen  most  frequently.  For

anaphylaxis triggered  by  food,  the duration  of  anaphylactic  episode  was  significantly  longer

(p < 0.05).  No biphasic  reaction  was  observed  during  these  attacks.  Of  our  patients,  only  one

developed  respiratory  failure  and  cardiac  arrest  due  to  SIT,  and intensive  care  support  was

required.

Discussion:  As  a  trigger  for  anaphylaxis,  the  frequency  of  SIT  is so  high  that  it  cannot  be

described  by the  study  group  including  patients  who  were  followed  up  in an  outpatient  allergy

clinic.

© 2012  SEICAP.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.

Introduction

Anaphylaxis  is  an important  paediatric  emergency  situation
which  is seen  more  and  more  frequently  that  should  be  well
recognised  by  the paediatricians.  Anaphylaxis  was  defined
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as  a life  threatening  systemic  hyperreactivity  situation  with
a  sudden  onset.1,2

Studies  regarding  the epidemiological  characteristics,
clinical  features  and  management  of  anaphylaxis  usually
deal  with  adults  or  general  populations.3,4 However,  ana-
phylaxis  is  predominantly  a childhood  disease  and  most  of
the  new  cases  occur  among  children  and  adolescents.5 Ana-
phylaxis  in the  childhood  has  many  differences  in  aetiology,
risk  factors,  and  clinical  outcomes  from  adults,  so studies
to  determine  general  properties  of  anaphylaxis  in childhood
are  needed.
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Table  1  Sex  distribution  of  patients  according  to  age group

(n =  44).

Age  groups  n  (%)  Male  (%)

0---5  years  8  (18.2)  5 (62.5)

6---11 years  28  (63.6)  15  (53.6)

12 years  and  older  8  (18.2)  4 (50.0)

Total 44  (100)  24  (54.5)

The  purpose  of  this  study  was  to describe  the  demo-
graphic  characteristics  of the patients,  aetiology,  clinical
features  and management  of  anaphylaxis.

Methods

A  retrospective  study  was  performed  including  all  patients
referred  to the outpatient  clinic  of  the Paediatric  Allergy
Department  from  1 January  1999  to  31  December  2009.  We
selected  the  patients  who  admitted  to  be  investigated  for
anaphylaxis  or  who  have  experienced  anaphylaxis  in  our  hos-
pital.  The  patients  should  also  fulfil  the  clinical  criteria  of
anaphylaxis.2 The  study  was  approved  by  the local  ethics
committee.

Data  were  collected  using  a standard  questionnaire:  (1)
demographic  data;  (2)  atopic  status of  the child  and  the  fam-
ily;  (3)  the  symptoms  of  anaphylactic  event,  (4)  the course
of  anaphylaxis----that is  time  lapse  between  contact  with  the
trigger  and onset  of  symptoms,  the  first  symptom  of  the
reaction,  total  duration  of symptoms,  and  being  biphasic  or
not;  (5)  the setting;  (6)  the  treatment;  (7)  recurrence;  and
(8)  prophylaxis  of  anaphylaxis.

Statistics

All  analyses  were  performed  using  SPSS  software  ver-
sion  10.0  (SPSS  Inc.,  Chicago,  IL,  USA).  A descriptive
analysis  was used  for  demographics  of  the  study  group.
Non-parametric  variables  were  analysed  with  the  Pearson
chi-square  test  or  the  Fisher’s  exact  test when  needed.
The  Wilcoxon---Mann---Whitney  U  test  and  Kruskal---Wallis  one-
way  ANOVA  were  used  to  compare  age,  time  lapse  between
contact  with  the trigger  and onset  of  symptoms,  time  lapse
between  the  onset  of  symptoms  and administration  of  med-
ications,  and  total  duration  of symptoms  between  two  or
more  groups.

Results

The  study  group  consisted  of  44  cases  who  were  aged
between  3 and  14  years  (11.50  ±  3.87  years),  24  boys  (54.5%)
and  20  girls  (45.5%).  Distribution  of  age groups  is  given  in
Table  1.  There  was  no  difference  for  sexes  between  in  age
groups  (p  >  0.05).

Atopic  status  of the child  and the  family

Thirty-three  children  (75%)  had  a personal  history  of aller-
gic  diseases.  Of  them,  18  (40.9%)  had  asthma,  22  (50%)  had

Table  2  Distribution  of  atopic  diseases.

n  (%)

Allergic  rhinitis  6  (13.6)

Asthma  4  (9.3)

Atopic  dermatitis 3  (6.8)

Allergic  rhinitis  +  Asthma  10  (22.4)

Atopic  dermatitis  + Allergic  rhinitis  3  (6.8)

Atopic  dermatitis  + Asthma  3  (6.8)

Others  (medications,  food  allergy)  4  (9.3)

No accompanying  allergic  disease  11  (25.0)

Total  44

allergic  rhinitis,  10  (22.7%)  had atopic dermatitis,  3 (6.8%)
had  drug allergy,  and  2 (4.5%)  food  allergy.  There  was  a
familial  history  of  atopy  in  27  (61.4%)  children.  Some  cases
had  more  than  one allergic  disease  (Table  2).

Symptoms  of  anaphylaxis

The  first  and frequently  involved  system  was  skin  (79.4%).
Other  first  symptoms  were  in the respiratory  system  in
eight  patients  (18.3%)  and in  the gastrointestinal  system  in
one  patient  (2.3%).  Cardiovascular  or  neuropsychiatric  signs
were  never  seen  as  a  first  sign.  During  the  course  of  ana-
phylaxis,  symptoms  seen  were listed  as  respiratory  (n  =  42,
95.5%),  skin 90.9%  (n =  40),  cardiovascular  20.5%  (n  =  9),  neu-
ropsychiatric  25%  (n  =  11),  and  gastrointestinal  11.4%  (n =  5).
Distribution  of  the symptoms  is  shown  in Table  3.

Sequence  of the  symptoms

Initiation  with  skin  involvement  followed  by  respiratory
symptoms  was  the most  frequently  seen  pattern  with  33
patients  (75%).  Starting  with  respiratory  symptoms  followed
by  skin  involvement  was  in five  cases  (11.4),  respiratory
symptoms  followed  by  cardiologic  symptoms  in three  cases
(6.8%),  skin  followed  by  cardiac  symptoms  in two  cases
(4.5%)  and gastrointestinal  followed  by  skin involvement  in
one  case  (2.3%).

Symptoms  in  asthmatic  patients

Anaphylactic  symptoms  of  asthmatic  patients  were  mostly
respiratory  (94.4%),  and cardiovascular  (22.2%).  In 16  of
the patients  with  asthma,  symptoms  were  seen  within  the
first  30  min  after exposure  (88.9%),  while  in 20  of  the non-
asthmatic  patients  symptoms  were  seen  within  the first
30  min  (76.9%)  (p  > 0.05).  Adrenaline  was  used  in 12  asth-
matic  cases  (66.6%)  and  11  non-asthmatic  cases (42.3%)
(p  > 0.05).  There  was  no  relation  with  presence  of  asthma
and  severe  anaphylaxis,  considering  need  for  adrenaline,
duration  between  onset  of  symptoms  and  exposure.  How-
ever,  asthmatic  patients  more  frequently  needed  beta
agonist.  Beta  agonist  was  used in 13  asthmatic  cases  (72%)
versus  9  non-asthmatic  cases  (34%);  (p  < 0.05).
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Table  3  Symptoms  and  findings  of  anaphylaxis  cases.

n (%)

Respiratory

Dyspnoea  38  (86.4)

Cough  17  (38.6)

Wheezing  16  (36.4)

Bronchospasm  15  (34.1)

Rhinorrhoea  10  (22.7)

Nasal  obstruction  9  (20.5)

Nasal  itching  6  (13.6)

Sneezing  1  (2.3)

Apnoea  1  (2.3)

Dermal

Itching  29  (65.9)

Erythema  28  (63.9)

Urticaria  27  (61.4)

Angio-oedema  21  (47.7)

Rash  12  (27.7)

Flushing  7  (15.9)

Cardiac

Hypotension  9  (20.5)

Tachycardia  4  (9.1)

Arrest  1  (2.3)

Gastrointestinal

Abdominal  pain  4  (9.1)

Nausea  4  (9.1)

Vomiting  2  (4.5)

Neuropsychiatric

Fatigue  8  (18.2)

Irritability  3  (6.8)

Dizziness  2  (4.5)

Fear  of  death 2  (4.5)

Head  ache  1  (2.3)

Syncope  1  (2.3)

Trigger  of anaphylaxis

In  93.2%  of  anaphylaxis  cases,  the trigger  was  detected  or
strongly  suggested.  The  most  frequently  seen agent  was  food
which  was  responsible  for  27.3%  of cases  (n =  12).  This  was
followed  by  specific  immunotherapy  (SIT)  with  25%  (n =  11),
venom  (bee  sting)  with  20.5%  (n  = 9) and  medications  with
15.7%  (n  = 7).  There  was  also  one case  of  anaphylaxis  due  to
cold  water  and  one  case  occurred  during  skin  prick  test.  The
trigger  could  not  be  determined  in three  of the cases (6.9%)
(Table  4).

While  there  were  no  differences  for  trigger  between  girls
and  boys  (p  >  0.05),  food  was  more  frequently  the  trigger  for
the  younger  age group  (p  <  0.05)  (Table  5).

Of  the  children  who  had  anaphylaxis  triggered  by  food,  11
had  atopy  (91%).  For other  triggers,  atopy  was  less  common
(68%)  and  this  was  significantly  different  from  anaphylaxis
triggered  by  food  (p  < 0.05).  Atopy  was  significantly  less in
the  medication  group  (28%)  when  compared  with  other  trigg-
ers  (83%)  (p  < 0.05).

Table  4  Specific  causative  agent  of  anaphylaxis.

Trigger  n  (%)  Specific  agent  n  (%)

Food 12  (27.3) Fruit  3 (6.9)

Cow’s  milk 2 (4.6)

Hen’s  egg 2 (4.6)

Fish  1 (2.3)

Peanut  and  nuts

Peanut  1 (2.3)

Hazelnut  1 (2.3)

Wheat  1 (2.3)

Food  additive  1 (2.3)

Venom 9  (20.5)  Apis  mellifera  9 (20.6)

Medications 7  (15.7) SIT  11  (25)

Grass  pollen  7 (14.9)

Olive  pollen  2 (4.6)

Mite  2 (4.6)

8  (17.0)

Asparaginases  6 (13.6)

NSAIDs  1 (2.3)

Others 2  (4.6) Cold  water 1  (2.3)

Skin  prick  test 1 (2.3)

Idiopathic  3  (6.9)

The  course of anaphylaxis

Time  lapse  between  exposure  and  onset  of symptoms:  For
all  causative  agents,  anaphylactic  reaction  started  12.5  min
following  exposure  on  average  (minimum  2  min,  maximum
360  min).  Time lapse  of  onset  was  longer  for food,  and
shorter  for  medications  and  venom  (p  < 0.05).

The  mean  duration  for  symptoms  was  90.1  ±  59.2  min
(Minimum  30,  maximum  240 min).  Duration  of  symptoms  was
longer  for food  and  SIT-triggered  anaphylaxis  and  shorter  for
medication-triggered  cases  (p  <  0.05).

None  of  the 44  cases  in the  study  group  was  biphasic.  Only
one  of our  patients  had  cardiopulmonary  arrest  and  needed
resuscitation,  but  the  patient  was  saved.

The  setting  of anaphylaxis

Most  of the anaphylaxis  happened  at home  (n  =  17/44,  38%).
Hospital  was  the second  most common  place  with  15  cases
(34%) followed  by  open  area  (garden,  street)  with  nine  cases
(20%),  school  and  sea  with  one  case  each  (2.3%).  Eight  of
the  anaphylaxis  cases  occurred  in hospital  were  triggered
with  specific  immunotherapy  (53.8%),  six  were  triggered
with  medications  (39.6%),  and one  with  skin  prick  testing
(6.6%).

Treatment

First  aid was  given  by  health  care  workers  (paediatrician,
practitioner,  nurse,  etc.)  to the cases  which  happened  in
hospital.  But outside  the  hospital,  first  aid was  given  by
people  from  other  occupations  (teachers,  family  members).

Most  of  the anaphylaxis  cases  outside  the  hospital  were
first  episodes  with  22  cases.  First  aid  was  given  by  families
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Table  5  Distribution  of  mean  age  and  sex  according  to  triggers.

Trigger  Mean  age  p  Male  sex,  n  (%)  p

Food  5.4  ±  2.2  0.002  6 (50)  0.746

Immunotherapy  9.8  ±  2.5  0.172  4 (36.4)  0.185

Venom 9.7  ±  3.3  0.395  6 (66.7)  0.477

Medications 8.7  ±  2.8  0.734  4 (57.1)  1.0

to  21  cases  (72.4%),  and 8 (27.6%)  patients  did  not  receive
any  medical  support and  admitted  to  the emergency.  Of
the  outside  the hospital  cases  who  had no  pre-admittance
treatment,  two  were triggered  by  food  (25%),  and  six  were
triggered  by  bee venom  (75%).  Except  for one  case  triggered
by  venom  all  of  them  were  first  episodes  (87.5%)  (Table  6).

Recurrence  of anaphylaxis

Thirty  six  of  the patients  were  first  episodes  (81.8%).  Of  the
remaining  eight  cases,  seven  had  their  second  episode,  and
one  case  was  the third  episode,  and thus  recurrent  cases
(18.2%).  Recurrent  episodes  were mostly  triggered  by  venom
(n  = 5, 62.5%),  others  were  triggered  by  medications,  food
and  cold  water.  Recurrences  were  due  to  the  same  trigger.

Prophylaxis  of anaphylaxis

All  anaphylaxis  cases  were  consulted  by  health  workers
regarding  the  protection  from  future allergic  reactions.

All  patients  who  had  anaphylaxis  triggered  by specific
immunotherapy  had  their  immunotherapy  program  stopped.
For  patients  in the medication  group,  medications  were
stopped  and families  were  informed  about  them.  Mostly
antihistaminic  drugs  were  prescribed  (n  =  30, 68.2%).  For
eight  patients,  antihistaminic  and  beta  agonist  were  pre-
scribed  together  (n  =  8, 18.2%).  Only  15  anaphylaxis  cases
were  prescribed  epinephrine  auto  injector  (34.1%).  Eight  of
them  had  venom  triggered  anaphylaxis,  6 was  food  triggered
and  1  was  cold  water  triggered.

Discussion

While  there  are  a  lot  of studies  on  adult  anaphylaxis,  stud-
ies  regarding  childhood  anaphylaxis  are limited.6 This  study

Table  6  Treatments  before  admitting  to  hospital  and  in

hospital.

Treatment  Treatments  before

admitting  to  hospital,

n (%)

Hospital,

n (%)

Epinephrine  0  (0.0)  23  (52.3)

Antihistamine  21  (72.4)  42  (95.4)

Steroid 0  (0.0)  41  (93.0)

Beta-agonist  inhaler  8  (27.6)  22  (50.0)

Other treatments  0  (0.0)  1  (2.3)

No treatment  8  (27.6)  0  (0.0)

would  give  some  important  information  on  anaphylaxis  since
it  has  a  paediatric  population  and  was  done  at a referral
hospital  with  nearly  200,000  outpatients  and  around  15,000
allergy  outpatients  annually  in  the largest  paediatric  hospi-
tal  of  Turkey.

Our  study  has not  only  given  the  data  on  anaphylaxis  cases
of  a large  population,  but  also  has reached  some  significant
findings  on  food  triggered  anaphylaxis,  pointing  to a  differ-
ent frequency  of  triggers.  It was  also  shown  that  asthma,
which  is  considered  as  a  risk  factor  for fatal  anaphylaxis,
has  not increased  the severity  of  anaphylaxis.

Although  anaphylactic  reactions  may  be seen  in  all  age
groups,  they  most  frequently  occur  in the under  five  age
group.  Mean  age  was  found  as  2.4  and  3.8 years  in two  stud-
ies  in Australia,7,8 and  five  years  (from  3 months  to  12  years)
in Germany.9 Our  study  group had  an older  mean  age,  which
may  be  due  to  late  exposure  of  triggers  (SIT,  medications
and  hymenoptera).

Anaphylaxis  is more  common  in males.  In  our  study,  for
each  age group  there  was  a  male  dominance,  although  not
significant.  In  other  studies,  it is  found  to  be more  frequent
in males,  in Australia  63%  and  60%,7,8 in Germany  58%,9 in
Italy  65%10 and  in USA  56%.11

It is  controversial  that  atopy  increases  the  risk  for
anaphylaxis.12,13 Most of our  patients  had comorbid  allergic
diseases.  This  may  favour  the suggestion  that  atopy  plays
a  role  in  anaphylaxis.  Food-  triggered  anaphylaxis  cases
were  atopic  significantly  more  (91%)  when compared  to
medication-triggered  cases (p  <  0.05).  There  are  a number
of  studies  with  similar  results.6,7,9,10

Childhood  anaphylaxis,  in  contrast  to  adults,  usually
occurs  at home  as  well  as  in the hospital.5,7---9,11 The  setting
was  38%  home, 34%  hospital  and  20%  open  area  like  garden
or  street.  A high  percentage  of hospital  cases  may  be  due  to
types  of  triggers  such  as  SIT,  and skin  prick  test.

The  most frequent  trigger  in  childhood  anaphylaxis  is
food,  followed  by  insect  bite,  blood  products,  SIT,  latex,
vaccines  and radiocontrast  materials.  However,  exercise-
triggered  and  idiopathic  anaphylaxis  described  in adults  are
very  rare  in children.6---10,14 Food-induced  anaphylaxis,  which
is  the  most  frequent  trigger,  is  usually  seen  in  younger
children.15 While  food  was  the  major trigger,  it was  not  as
high  as  expected  (27.3%).  That  can  be explained  by  the  fact
that  serious  food  allergy  is  a  rare  condition  in  our  country.

An  anaphylactic  reaction  is  one of  the  alarming  adverse
effects  of  SIT.  Although a  systemic  reaction  can follow
a  biphasic  course,  its  incidence,  its  outcome  and  the
risk  factors  for its  development  are unknown  in patients
treated  with  SIT.  In one  study  453  patients  received  21,022
immunotherapy  injections  and  131  anaphylactic  reactions
occurred.16,17 Mehl  et al. reported  SIT  to  be  the third most
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common  trigger  (12%)  following  food  (57%)  and  insect  stings
(13%).9 In our  study,  SIT  is  the  second  most common  (25%)
trigger.  In contrast,  a  considerable  number  of reports  have
not  mentioned  SIT  as  a major  trigger.7,10,15,18---22 SIT  was  unex-
pectedly  high  as  a trigger  in  our  study.  The  high  number
found  in  our  study  may  be  due  to  the  high  number  of SIT
performed  in  our  clinic, which was  5700  shots  annually.

Symptoms  in  anaphylaxis  may  differ  from  a  mild  skin  rash
to  fatal  reactions.  These  symptoms  may  be  seen  in  any  order
but  usually  start  with  skin  lesions  as  in our  study (79.4%)
followed  by  other  symptoms.6,10,11,23,24

In  a  retrospective  study  which was  done  in Australia,
skin  symptoms  were  97%,  respiratory  symptoms  were 97%,
gastrointestinal  symptoms  were  29%  and  cardiovascular
symptoms  were  17%.7 In  our  study,  respiratory  symptoms
were  the  most  frequent  (95.5%).  Skin symptoms  were  usually
followed  by  respiratory  symptoms.  This  pattern  was  consis-
tent  with  other  studies.7,11 Cardiovascular  symptoms,  which
are  common  in  adults,  were  not  frequent  in our  study, prob-
ably  due  to the  younger  age  group.25

The  association  between  asthma  and  anaphylaxis  has
not  been  established  clearly.26,27 In  a study  where  526,406
patients  with  asthma  were  followed  for  10  years,  after
adjustment  for age,  sex,  race/ethnicity,  comorbidities,  and
immunotherapy,  asthma  was  associated  with  a 5.2-fold  (95%
confidence  interval,  4.7- to  5.6-fold)  increased  hazard  of
anaphylactic  shock28 Almost  half  of  our  patients  were  asth-
matic,  but  occurrence  of  asthma  did not  affect  the course
of  anaphylaxis.

In  most  of  the  children  who  are  experiencing  anaphy-
laxis,  onset  of the symptoms  is 5---30 min following  the
exposure.3,10 In  our  study,  mean  onset  was  12.5  min  following
the  exposure  which  is  longer  in food  triggered  anaphylaxis
and  shorter  in medication  and  venom-triggered  ones.

Anaphylactic  reactions  usually  relieve within  1---2  h, but
occasionally  despite  the proper  treatment,  symptoms  may
last  for  hours  to  days  with  periods  without  any symptom.29,30

In  our  study  the  mean  duration  of symptoms  with  all trigg-
ers  was  found  to  be  around  one hour.  The  longest  lasted
for  4 h,  which  was  triggered  by food. Food  triggered  ana-
phylaxis  cases  were  differed  from  other  triggers  by  late
onset,  longer  duration  of  symptoms  being  seen  in atopic
children.

Most  of our  cases  had  their  first  episode  (81.8%),  while
18.2%  had  recurrent  episodes.  Recurrence  rates of ana-
phylaxis  in  previous  studies  are  reported  as  between  13
and  31%.10,11,22,31 There  was  no  difference  in mean  age,
sex,  and  being  atopic or  asthmatic  between  children  with
only  one  episode  and  those  with  recurrent  episodes  of
anaphylaxis.9,11

The  death  rate  due  to  anaphylaxis  is  reported  to be
0.65---2.00%  in United  States  and  1---3  death  per  million
people  annually  are  expected.32 Only  one  of our  cases  expe-
rienced  cardiopulmonary  arrest  but  did  not  die.  This  case
was an  eight-year-old  male patient  who  had  anaphylaxis
<>8  min  following  SIT.  He  was  intubated  and  followed-up
in  the  intensive  care  unit  and needed  multiple  doses  of
adrenalin.

The  first  medical  intervention  was  usually  antihistamines
and  beta-agonists  given  by  families.  Patients  that  were
admitted  to  the  hospital  without  any  prior  treatment  or
intervention  were  27.6%.  Although  three  patients  had  been

prescribed  epinephrine  auto  injector,  one  of  them  did  not
buy the  medication  and  two  patients  could  not  use  the
preparation  because  it was  expired.  This  demonstrates  that
despite  the important  role  of  families  in anaphylaxis  man-
agement,  they  have  insufficient  knowledge  and  awareness.
Similar  results  have  been  shown  in a number  of  studies.7,9

A favourable  outcome  of  anaphylaxis  depends  on  the
rapidity  of adequate  initial management  and  epinephrine
injection.  Unfortunately,  medical  treatment  in the  hospi-
tal  involved  epinephrine  in  only 52.2%  of  the  cases,  which
is  an indication  of  the insufficient  case  management  of  ana-
phylaxis.  Studies  indicate  that  even  paediatricians  may  have
problems  in the diagnosis  and  treatment  of  anaphylaxis.33---35

In  a  study  carried  out  in Australia,  anaphylaxis  was  treated
by  epinephrine  injection  in  68.7%  of  cases,  or  by  antihis-
tamines  in 14.1%.  Epinephrine  was  the first  treatment  for
the most  severe  reaction in only 43.9%,  while  antihistamines
were  given  first  in  43.5%.36

All patients  at risk  for  recurrence  in  the community
should  be  equipped  with  one  or  more  epinephrine  auto-
injectors;  a written,  personalised  anaphylaxis  emergency
action  plan;  and  up-to-date  medical  identification.37---39 The
use  of  an epinephrine  auto-injector  was  not  sufficient  in  our
study.  In spite  of  the history  of anaphylaxis,  prophylactic
epinephrine  auto-injector  was  prescribed  to  only 15 chil-
dren.  This  was  probably  due  to  the  lack  of  knowledge  on
anaphylaxis  and<>  epinephrine  auto-injector  has  not been  a
readily  available  medication  on  the market  in  Turkey.

In conclusion,  anaphylactic  cases  frequently  have  accom-
panying  allergic  diseases,  but  this  does  not  cause  more
severe  episodes,  as in  our  asthma  cases.  Food  anaphylaxis
was  the  most common,  and  was  seen  in  atopic  children
and  the  younger  age  group.  Onset  was  late  and  duration  of
symptoms  was  long.  Our  SIT-triggered  episodes  were  more
frequent  than  reported  elsewhere.  Use  of  epinephrine  and
auto-injector  was  low, which  is a  sign  of  insufficient  man-
agement  of anaphylaxis.

Ethical  disclosures

Patients’  data  protection.  Confidentiality  of data. The
authors  declare  that  they  have  followed  the protocols  of
their  work  centre  on  the  publication  of patient  data  and
that  all  the patients  included  in the  study  have  received  suf-
ficient information  and have  given  their  informed  consent  in
writing  to  participate  in that  study.

Right  to privacy  and  informed  consent.  The  authors  have
obtained  the informed  consent  of the patients  and/or
subjects  mentioned  in  the article.  The  author  for correspon-
dence  is  in possession  of  this  document.

Protection  of  human  subjects  and  animals  in  research.

Protection  of  human  and  animal  subjects.  The  authors
declare  that no  experiments  were  performed  on humans  or
animals  for this  investigation.

Conflict of  interest

The  authors  have  no  conflict  of interests  to  declare.



260  M.  Serbes  et  al.

References

1. Sampson HA, Munoz-Furlong A, Bock SA, et  al. Symposium on the
definition and management of anaphylaxis: summary report. J
Allergy Clin Immunol. 2005;115:584---91.

2. Sampson HA, Munoz-Furlong A, Campbell RL, et al. Second
symposium on the definition and management of  anaphy-
laxis: summary report----Second National Institute of  Allergy and
Infectious Disease/Food Allergy and Anaphylaxis Network sym-
posium. J Allergy Clin Immunol. 2006;117:391---7.

3. Lieberman P, Nicklas RA, Oppenheimer J, et al. The diagnosis
and management of  an anaphylaxis practice parameter: 2010
update. J  Allergy Clin Immunol. 2010;126:477---80.

4.  Simons FER. Anaphylaxis. 2008 Mini-primer on allergic and
immunologic diseases. J  Allergy Clin Immunol. 2008;12:
402---7.

5. Lieberman P, Camargo CA, Bohlke K, et al. Epidemiology of ana-
phylaxis: findings of the American College of  Allergy, Asthma
and Immunology Epidemiology of Anaphylaxis Working Group.
Ann Allergy Asthma Immunol. 2006;97:596---602.

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

7. de Silva IL, Mehr SS, Tey D,  Tang ML.  Pediatric anaphylaxis: a  5
year retrospective review. Allergy. 2008;63:1071---6.

8. Boros CA, Kay D, Gold MS. Parent reported allergy and anaphy-
laxis in 4173 South Australian children. J Paediatr Child Health.
2000;36:36---40.

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

10. Novembre E, Cianferoni A, Bernardini R, et  al. Anaphy-
laxis in children: clinical and allergologic features. Pediatrics.
1998;101:E8.

11. Dibs SD, Baker MD. Anaphylaxis in children: a 5-year experience.
Pediatrics. 1997;99:E7.

12. Stewart AG, Ewan PW.  The incidence, aetiology and manage-
ment of anaphylaxis presenting to an  accident and emergency
department. QJM. 1996;89:859---64.

13. Simons FE, Frew AJ, Ansotequi IJ, et  al. Risk  assessment in
anaphylaxis: current and future approaches. J Allergy Clin
Immunol. 2007;120:2---24.

14. Yocum MW, Butterfield JH, Klein JS, et al. Epidemiology of  ana-
phylaxis in Olmsted Country; a population-based study. J Allergy
Clin Immunol. 1999;104:452---6.

15. Koplin JJ, Martin PE, Allen KJ. An update on epidemiology
of anaphylaxis in children and adults. Curr Opin Allergy Clin
Immunol. 2011;11:492---6.

16. Confino-Cohen R,  Goldberg A. Allergen immunotherapy-induced
biphasic systemic reactions: incidence, characteristics, and
outcome: a prospective study. Ann Allergy Asthma Immunol.
2010;104:73---8.

17. Abramson MJ, Puy RM, Weiner JM. Injection allergen
immunotherapy for asthma. Cochrane Database Syst Rev.
2010:CD001186.

18. Bernstein DI, Wanner M, Borish L,  Liss GM, Immunotherapy
Committee of AAAAI. Twelve-year survey of fatal reactions to
allergen injections and skin testing: 1990---2001. J Allergy Clin
Immunol. 2004;113:1129---36.

19. Reid MJ, Lockey RF, Turkeltaubt PC, Platts-Mills TAE. Survey of
fatalities from immunotherapy and skin testing 1985---1989. J
Allergy Clin Immunol. 1993;92:6---15.

20. Businco L,  Zannino L, Cantani A, Corrias A, Fiocchi A, La Rosa
M. Systemic reactions to specific immunotherapy in children
with respiratory allergy: a prospective study. Pediatr Allergy
Immunol. 1995;6:44---7.

21. Ring J,  Behrendt H, de Weck A. History and classification of
anaphylaxis. Chem Immunol Allergy. 2010;95:1---11.

22. Hoffer V, Scheuerman O,  Marcus N, et  al. Anaphylaxis in
Israel: experience with 92 hospitalized children. Pediatr Allergy
Immunol. 2010;22:172---7.

23. Sampson HA.  Anaphylaxis and emergency treatment. Pediatrics.
2003;111:1601---8.

24. Lane RD, Bolte RG. Pediatric anaphylaxis. Pediatr Emerg Care.
2007;23:49---56.

25. 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.

26. González-Pérez A, Aponte Z, Vidaurre CF, Rodríguez LA. Ana-
phylaxis epidemiology in patients with and patients without
asthma: a United Kingdom database review. J Allergy Clin
Immunol. 2010;125:1098---104.

27. Calvani M, Cardinale F, Martelli A, Muraro A, Pucci N, Savino F,
et  al. Italian Society of Pediatric Allergy and Immunology Ana-
phylaxis’ Study Group. Risk factors for severe pediatric food
anaphylaxis in Italy. Pediatr Allergy Immunol. 2011;22:813---9.

28. Iribarren C, Tolstykh IV, Miller MK, Eisner MD. Asthma and the
prospective risk of  anaphylactic shock and other allergy diag-
noses in a large integrated health care delivery system. Ann
Allergy Asthma Immunol. 2010;104:371---7.

29.  Stark BJ,  Sullivan TJ. Biphasic and protracted anaphylaxis. J
Allergy Clin Immunol. 1986;78:76---83.

30. Kemp SF, Lockey RF. Anaphylaxis:a review of  causes and mech-
anisms. J  Allergy Clin Immunol. 2002;110:341---8.

31.  Cianferoni A, Novembre E, Pucci N, Lombardi E, Bernardini R,
Vierucci A. Anaphylaxis: a 7-year follow-up survey of  46  chil-
dren. Ann Allergy Asthma Immunol. 2004;92:464---8.

32. Brown AF, McKinnon D, Chu K. Emergency department anaphy-
laxis: a review of  142 patients in a single year. J Allergy Clin
Immunol. 2001;108:861---6.

33. Neugut AI, Ghatak AT, Miller RL. Anaphylaxis in the  United
States; an investigation into its epidemiology. Arch Intern Med.
2001;161:15---21.

34. Uram R. What every pediatrician must know about anaphylaxis
and anaphylactoid reactions. Pediatr Ann. 2000;29:737---42.

35. Arroabarren E, Lasa EM, Olacirequi I,  et  al. Improving ana-
phylaxis management in a pediatric emergency department.
Pediatr Allergy Immunol. 2011;22:708---14.

36. Eigenmann PA, Pastore FD, Zamora SA. An internet-based survey
of anaphylactic reactions to foods. Allergy. 2001;56:540---3.

37. Simons FE. Anaphylaxis. J  Allergy Clin Immunol. 2010;125:
161---81.

38. Ring J, Grosber M, Möhrenschlager M, Brockow K. Anaphy-
laxis:acute treatment and management. Chem Immunol Allergy.
2010;95:201---10.

39. Muraro A, Roberts G, Clark A, Eigenmann PA, Halken S, Lack G,
et al., Niggemann B. The management of anaphylaxis in child-
hood:  position paper of the European academy of  allergology
and clinical immunology. Allergy. 2007;62:857---71.


	Common features of anaphylaxis in children
	Introduction
	Methods
	Statistics

	Results
	Atopic status of the child and the family
	Symptoms of anaphylaxis
	Sequence of the symptoms
	Symptoms in asthmatic patients
	Trigger of anaphylaxis
	The course of anaphylaxis
	The setting of anaphylaxis
	Treatment
	Recurrence of anaphylaxis
	Prophylaxis of anaphylaxis

	Discussion
	Ethical disclosures
	Patients’ data protection
	Right to privacy and informed consent
	Protection of human subjects and animals in research

	Conflict of interest
	References


