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Detection and management of Anaphylaxis in children
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Abstract

Introduction: Anaphylaxis is an emergency condition. According to the latest international guide-
lines, early recognition and treatment with intramuscular epinephrine are associated with increased 
survival. Objective: To determine the level of knowledge of pediatricians in a tertiary Pediatric Hos-
pital about the diagnostic criteria and treatment of anaphylaxis. Material and Method: A cross-sec-
tional descriptive study was conducted, designing, applying, and validating an anonymous survey to 
physicians with complete residency in pediatrics who are on call at a third level hospital. The statisti-
cal analysis was made using the SPSS v.21 software, presenting measures of central tendency (median, 
range, and frequency table) and Chi-square test for comparison. A value of p < 0.05 was considered 
significant.  Results: 71 physicians completed the survey with a median of three years after the end 
of residency.35% of them identified all clinical criteria, 99% (70) indicated epinephrine, 73% chose 
the intramuscular route, and 55% indicated the correct dose. Only 48% of responders chose the dose 
and administration route correctly. In general, 21% recognized anaphylaxis and used epinephrine 
correctly. Physicians with less than five years of experience performed better in the intramuscular 
administration of epinephrine (83% vs 52% p = 0.005) and in the detection of gastrointestinal symp-
toms (60% vs 35% p = 0.043). Conclusions: There are difficulties in the identification and proper 
management of anaphylaxis by pediatricians of a tertiary Pediatric Hospital in a theoretical clinical 
setting. Although most of pediatricians chose epinephrine as a first-line drug, half of them did not 
indicate it correctly, and only one-third recognized anaphylaxis in all scenarios.

Original Article 

mailto:anafusti@hotmail.com


45

Original Article 

Introduction

Anaphylaxis is an emergency in which early re-
cognition and management save lives. The clinical 
criteria recognition (table 1) defined in 2005 during 
an expert meeting of the U.S. National Institutes of 
Health (NIH)(3) and the intramuscular epinephrine as 
the drug of choice and first treatment action are key 
in reversing symptoms according to the latest recom-
mendations(4-7).

In the last 15 years, it has been observed an ana-
phylaxis incidence increase in the USA and Euro-
pe(8,9). Between 2008 and 2014, consultations due to 
anaphylaxis increased by 147%(10) in the US pediatric 
emergency departments (PEDS), in addition to an in-
crease in food allergies in children between 1997 and 
2007(11).

PEDS are often the first place of anaphylaxis care. 
Despite the increase in the number of cases, there are 
still difficulties in the recognition and proper manage-
ment of the condition(12-16). Faced with this reality, we 
decided to conduct a survey to pediatricians who assist 
emergencies in a tertiary Pediatric Hospital in order to 
evaluate the knowledge about the latest recommenda-
tions(4-7) on anaphylaxis management and recognition.

Material and Method

Descriptive cross-sectional study, conducted 
through the survey design and implementation on Au-
gust 24, 2016 at the Hospital de Pediatría “Prof. Dr. 
Juan P. Garrahan”, a tertiary, 534-bed Pediatric hos-
pital (Ciudad Autónoma de Buenos Aires (CABA), 
Argentina), with about 90,000 Pediatric Emergency 
Department visits (PED) per year and 300 Intermedia-
te and Moderate Care (IMC) beds. Population: Pedia-
tricians (physicians with complete pediatric residen-
cy) who do shifts* in the IMC and PED units. Those 
physicians who were on medical leave at the time of 
the survey as well as PED fellows and staff physicians** 
were excluded. The number of service years after com-
pleting the pediatric residency was recorded.

The survey (Figure 1) was self-administered and 
anonymous. In order to avoid consultations with 
other colleagues or bibliographic sources, surveys 
were conducted under direct observation by the 
same operator. The survey was elaborated based on 
other published surveys(17,18) and was adapted to our 

*	 At Juan P. Garrahan Hospital, on-call shifts are from 16 to 8 
hours on weekdays and 24 hours on non-working days. During 
this period the medical work is performed by staff doctors who 
once a week extend their schedule.

**	 Pediatricians who perform their duties Monday through Friday 
from 8 a.m. to 4 p.m. in a Unit or Service of the institution.

objective. The design was carried out by senior PED 
physicians. In order to validate it, four physicians 
with experience in caring for patients in emergen-
cy situations, who did not participate in the study, 
received the survey and their suggestions led to the 
final version (face validity) which consists of nine 
items of multiple-choice and short answer questions. 
The items comprise three dimensions, operator ex-
perience (two items), pharmacological management 
(three items), and clinical picture identification (four 
items). Informed consent was requested.

The study was conducted on a single day for eight 
consecutive hours in order to prevent dissemination of 
the content. It was given in a sealed envelope to ensure 
anonymity. Consent was recorded on a separate sheet 
to ensure confidentiality. In order to reduce informa-
tion bias and to improve the instrument reliability, a 
single operator was responsible for administering the 
survey. For statistical analysis, the SPSSv.21 statistical 
software was used; for numerical and categorical varia-
bles, measures of central tendency were used (median, 
range, and frequencies table), and for their compari-
son, Chi-square test was used. A p-< 0.05 value was 
considered statistically significant.

Results

At the “Prof. Dr. Juan P. Garrahan” pediatric hos-
pital, 100 physicians with complete pediatric residency 
perform shifts in the IMC and PED units. 71 physi-
cians were surveyed and 29 were excluded (18 were on 
medical leave, three were unavailable, five were PED 
staff physicians, and three were PEDs fellows). 67 out 
of 71 answered the survey completely. The median of 
years since the end of residence was three years (0.1-
24 years). 69% (49) reported having ever witnessed an 
anaphylaxis episode in their daily practice.

Four questions were asked to assess knowledge of 
the diagnostic criteria published in 2005 by NIH(1) (ta-
ble 2). Only 35% (25) recognized all anaphylaxis cri-
teria.

Although 99% (70) choose epinephrine as the first-
choice drug for treatment (table 3), only 73% (52) in-
dicated it by the recommended route (intramuscular), 
and 55% (39) at the appropriate dose (0.01 mg/kg). 
When we fully analyzed the epinephrine indication 
(choice, dose, and route), we observed that 48% (34) 
answered correctly.

When analyzing globally, both the clinical recog-
nition of anaphylaxis and the correct choice and use 
of epinephrine, we noticed that only 21% (15) of the 
respondents answered adequately.

Finally, when we compare anaphylaxis manage-
ment according to the respondent experience (table 4), 
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Table 1. Clinical criteria for the diagnosis of anaphylaxis and its differences with urticaria and hereditary angiedema

Clínical
Condition

Definition physiopathology Diagnosis First-line treatment

Urticaria(1) Development of hives, 
angioedema or both

Degranulation of 
mast cells

Clinical diagnosis Second generation 
histamine H1 blockers

Hereditary 
angioedema(2)

Vascular reaction 
of the dermis or 
mucosal/submucosal 
tissue resulting in 
edema that can cause 
asphyxia 

Vascular reaction 
secondary to the 
production of 
bradykinins due 
to deficiency or 
dysfunction of the 
C1 inhibitor 
(C1-INH)

Is suspect if:
1.	 Family History
2.	Onset in childhood or adolescence
3.	Recurrent abdominal pain
4.	Upper respiratory tract swelling 
5.	L ack of response to treatment with anti-

histamines, corticosteroid or epinephrine 
6.	 Prodromal symptoms
7.	Absence of urticaria

Diagnosis: Low dosaje of C4 and low dosaje 
or dysfunction of C1-INH

Plasma derived human 
C1-Inhibidor concentrate

C1-INH recombinant con-
centrate

Prophylaxis should be done 
in some procedures (odon-
togenic, endoscopic)

Anaphylaxis(3) A serious, life-
threatening 
generalized 
or systemic 
hypersensitivity
reaction’’ and ‘‘a 
serious allergic 
reaction that is rapid 
in onset and
might cause death’’

IgE-mediated 
reaction or 
immune complexes 
mediated

Anaphylaxis is highly likely when any one of 
the following three criteria is fulfilled: 
1.	Acute onset of an illness (minutes to se-

veral hours) with involvement of the skin, 
mucosal tissue, or both 

And at least one of the following:
  a.	R espiratory compromise  
  b.	R educed blood pressure or associated 

symptoms of end-organ dysfunction 
(eg. hypotonia [collapse], syncope, in-
continence)

OR

2.	T wo or more of the following that occur 
rapidly after exposure to a likely allergen 
for that patient (minutes to several hours):

  a.	I nvolvement of the skin-mucosal tissue 
  b.	R espiratory compromise  
  c.	R educed blood pressure or associated 

symptoms (eg, hypotonia [collapse], syn-
cope, incontinence)

  d.	 Persistent gastrointestinal symptoms 
(eg, crampy abdominal pain, vomiting)

OR

3.	Reduced blood pressure after exposure to 
known allergen for that patient (minutes 
to several hours)

  a.	I nfants and children: low systolic blood 
pressure (age-specific) or greater than 
30% decrease in systolic blood pressure

  b.	A dults: systolic blood pressure of less 
than 90 mm Hg or greater than 30% 
decrease from that person’s baseline

Inject epinephrine  intra-
muscularly in the mid-
anterolateral aspect of the 
thigh, 0.01 mg/kg of a 
1:1,000 (1 mg/mL) solution, 
to a maximum
of 0.5 mg (adult) or 0.3 mg 
(child)

Place patient on the back, 
or in a position of comfort if 
there is respiratory distress 
and/or vomiting 
Give high flow supplemen-
tal oxygen by face mask
If cardiovascular system is 
involve  give rapidly fluid 
(fluid bolus of 20 ml/kg of 
cristalloid)

SBP=  systolic blood pressure. Low systolic blood pressure for children is defined as less than 70 mmHg from 1 month to 1 year, less than (70 
mm Hg + (2 x age]) from 1 to 10 years, and less than 90 mmHg from 11 to 17 years. 
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1.	 How many years/months have you been working since you completed your residency in pediatrics? 
______ years or ______months  

2.	 Have you ever treated a patient with anaphylaxis?  YES (   )   NO (   )  

3.	 Which is the first line drug for the treatment of  anaphylaxis?  ____________________  
(fill in the blank with a single drug)  

	 3.a)	 What is the route of administration for this drug ?: Oral (  )    IV (  )    IM (  )    SC (  )  
	 (Mark with a cross the one that corresponds) 

	 3.b)	 What is the appropriate dose for the drug? (mg/kg): ________________________ 
	 (fill in the blank with a dose) 

4.	 Which of the following symptoms do you consider to be in the presence of  anaphylaxis?   
(Mark with a cross the option or options that you consider correct or leave the box empty) 

	A .	A cute urticara and bronchospasm

	 B.	 Sudden onset after exposure to an allergen of an itching generalized rash and persistent vomiting

	 C.	 Acute onset of itch-flush

	 D.	 Syncope and bradycardia the minutes after the infusion of a drug by IV route

Figure 1. Survey on the 
management and treatment 
of anaphylaxis answered by 
surveyed doctors. Oral = oral 
route; IV = intravenous route; 
IM = intramuscular route;  
SC = subcutaneous route.

Anaphylaxis in children - Fustiñana AL et al

Table 4. Comparison between respondents with less or more than 5 years in practice in the recognition and management of 
anaphylaxis 

Recognition and treatment Years in practice  
< 5 years
n 48, (%)

Years in practice
> 5 years
n 23, (%)

p*

Recognition of 
anaphylaxis clinical 
criteria 
n (71)

Respiratory + Skin/mucosal 41 (85) 19 (83) 0.76

Skin/mucosal + Gastrointestinal 29 (60)   8 (35) 0.043

Nervous system + Cardiovascular 39 (81) 21 (91) 0.27

Isolated skin compromise** 8  (17)   2   (9) 0.37

Recognition of all the anaphylaxis clinical criteria 20 (42)   5 (22) 0.1

Treatment with 
epinephrine
n (70)

Epinephrine by IM route 40 (83) 12 (52) 0.006

Epinephrine dose of 0.01 mg/kg 31 (65)   8 (35) 0.1

Appropriate administration of epinephrine 
(epinephrine by IM route + dose 0,01 mg/kg) 28 (58)   6 (26) 0.024

NIH clinical criteria: Skin/mucosal = involvement of the skin, mucosal tissue o both; Respiratory = respiratory compromise; Gastrointesti-
nal = persistent gastrointestinal symptoms, nervous system=neurologic symptoms; Cardiovascular = Reduce blood pressure or associated 
symptoms; IM = intramuscular route; Epinephrine appropriate administration = 0,01 mg/kg of epinephrine by intramuscular route. *p = chi2  
tests. **Is not a NIH criteria.

Table 2. Recognition of clinical criteria for the 
diagnosis of anaphylaxis

Clinical criteria n = 71(%)

Mucocutaneous + respiratory 60 (85)

Mucocutaneous + gastrointestinal 37 (52)

Neurological + cardiovascular 60 (85)

Mucocutaneous* 10 (14)

Clinical criteria for the diagnosis of anaphylaxis by NIH. 
*The isolate mucocutaneous compromise is not a clinical 
criteria.

Table 3. Dose and route of epinephrine administration

Epinephrine n 70, (%)

Route of administration IM 52 (74)
SC 5   (7)
IV 13 (19)

Dose 0.01 mg/kg 39 (56)
0.1 mg/kg 25 (36)
1 mg/kg 2  (3)
0.001 mg/kg 1  (1)
DR 3  (4)

IM = intramuscular, SC = subcutaneous IV = intravenous, DR = Don´t 
response. There was one respondent who did not choose epinephrine 
as a first-line drug.
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we observe that those with less than five years in prac-
tice more frequently recognize the association of per-
sistent gastrointestinal symptoms and mucocutaneous 
symptoms (60% vs 35% p = 0.043), and administer 
epinephrine intramuscularly more frequently (83% vs 
52% p = 0.006).

Discussion

A study published by Campbell et al.(26) in 2012 
showed that the diagnostic criteria established in 2005 
by the National Institute of Allergy and Infectious Di-
seases and the Food Allergy and Anaphylaxis Network 
(NIAID/FAAN) have 96.5% of diagnostic sensitivity 
and 82.4% of specificity. However, gaps in the ana-
phylaxis recognition are still a global problem today.

Currently, the WHO International Classification 
of Diseases (ICD-9 and ICD-10) for anaphylaxis gene-
rates confusion among users since it considers hypo-
tension or shock in its definition and does not include 
other NIH criteria, thus contributing to the under-
diagnosis(27,28). Possibly, this situation changes soon 
after the ICD-11 publication which has a new section 
on “Allergic and hypersensitivity conditions” within 
the chapter on “Immune system disorders” which re-
cognizes anaphylaxis as a clinical condition for the first 
time(29,30).

Another frequent obstacle to recognition is the use 
of anaphylactic shock and anaphylaxis as synonyms. 
It should be considered that hypotension in children 
is rare as shown by retrospective studies in pediatric 
PEDS. Alvarez-Perea et al.(13) described a series of 133 
children with anaphylaxis in which only 7% had shock, 
and Goetz et al.(14) observed that, among 211 children 
with anaphylaxis, only 2% had hypotension associated 
with other symptoms and none of them had isolated 
hypotension associated with allergen (NIH criterion 
3).

Most surveys conducted worldwide (table 5) 
emphasize more the choice and appropriate adminis-
tration of epinephrine than the clinical picture recog-
nition, which leads to its administration. Our results, 
coinciding with the surveys conducted by Wang et 
al.(12) and Jacobsen et al.(31), showed that classical pre-
sentations with skin and/or mucosa involvement, res-
piratory symptoms, and shock were more easily recog-
nized than those less frequent cases with gastrointesti-
nal involvement. When there is no skin involvement 
(10-20%)(32), Jacobsen et al.(31) and Wang et al.(12) ob-
served that only 3% and 50% of respondents, respecti-
vely, recognized the condition.

Reviewing clinical records of children treated in 
the PED, Alvarez Perea et al.(13) found that anaphylaxis 
was recognized only in 53% of cases. The remaining 

patients were admitted with diagnosis of urticaria, an-
gioedema, or allergic reaction, and did not receive ade-
quate treatment.

The use of a standardized definition, key to recog-
nition, is scarce. In Brazil, Russell et al.(33) reported that 
90% of PEDs do not use standardized criteria.

The many barriers to the proper and timely identi-
fication of anaphylaxis is still a universal public health 
concern. The observed results in our survey reinforce 
the need to increase all the necessary measures to en-
hance the dissemination of clinical criteria in order to 
improve the recognition of the condition and give way 
to treatment.

Another assessed aspect of the survey was the in-
ternationally recommended first-line treatment(4-7). 
When we compare our results regarding the choice of 
epinephrine as a first-line drug with other surveys on 
physicians (table 5), the outcomes are similar (between 
85-95%). But when we observe the clinical condition 
management according to the data provided by re-
trospective studies in pediatric PEDs, Álvarez-Perea et 
al.(13), Goetz et al.(14), Wright et al.(15), and Robinson et 
al.(16) report that epinephrine is administered in chil-
dren only between 32% and 68% of anaphylaxis epi-
sodes. On the other hand, Álvarez-Perea et al.(13) and 
Wright et al.(15) described high use of corticosteroids 
(81% and 51%, respectively), and antihistamines (63% 
and 62%, respectively) as first-choice drugs. Wright 
et al.(15) justified this discrepancy due to the lack of 
anaphylaxis management protocols in PEDs, poor 
knowledge of treatment guidelines, and misconcep-
tions about the safety of intramuscular epinephrine in 
its management.

In our study, the intramuscular route selection 
(73%) and the dose of 0.01 mg/kg (55%) were similar 
to the analyzed surveys and higher in some cases (table 
5). However, we noticed that in our results 18% chose 
the intravenous route and 35% administered higher 
doses than recommended. Cardona et al.(34) described 
that the intravenous epinephrine administration and 
the use of higher doses than recommended were as-
sociated with a higher frequency of adverse effects but 
did not observe higher morbidity and mortality.

Finally, we decided to evaluate whether the profes-
sional years in practice are related to adequate recog-
nition and treatment according to the latest recom-
mendations(4-7). As Coletti et al.(17), we found that phy-
sicians with fewer years in practice indicate in greater 
proportion intramuscular epinephrine. Conversely, 
Grossman et al.(18) did not find an association with the 
years in practice but did with those who had carried 
out residency programs. Our analysis also shows that 
physicians with fewer years in practice recognized gas-
trointestinal symptoms better. These differences could 
be due to an increase in the number of publications on 

Anaphylaxis in children - Fustiñana AL et al



49

Original Article 

Table 5. Summary of surveys that evaluate the recognition and treatment of anaphylaxis by physicians and nurses

Publication Survey population/
Modality1

Use of epinephrine2 Recognized clinical criteria3

EP 1ra

%

IM

%

Dose

%

Skin + 
Mucous 

%

Skin + Resp

%

Skin + Low 
BP 
%

Low BP + 
Allergen 

%

Jose et al 
2007(19)

95 
Resident, P 
author presence 

94 58 - - - - -

Grossman et al 
2013(18)

620
PEM
web 

94 67 - - - - -

Baççioĝlu et al 
2013(20)

1172
P, N, M Stu, PM 
e mail

45 29 29 - - - -

De Solé et al 
2013(21)

350 A 
160 M not A
web

70
(M no A)
90  (A)

24
(M no A)
78  (A)

- - - - -

Ibrahim et al 
2014(22)

190
N,P 
author presence  and  
anonymous

T: 53
M  (89)
E  (40)

T: 57
M  (85)
E  (47)

T: 58
M  (73)
E  (50)

T: 73
M  (42)
E  (84)

T: 89
M  (94)
E  (87)

T: 93
M  (98)
E  (91)

T: 85
M  (93)
E  (82)

Wang et al 
2014(12)

7822
Medscape members
web

95 - - 5 85 - 57

Plumb et al 
2015(23)

68 
P 
autor presence 
anonymous

100 74 - 21 100 - -

Altman et al 
2015(24)

318 
P
by telephone 

81-98 - - - - - -

Colleti Junior et al 
2016(17)

43 
P PICU
author presence

84 42 - - - - -

Drupad et al 
2015(25)

265
M Stu.
N Stu. N
Medical interns

57 16,5 26 - - - -

1) In population column: P = physician; N = nurse; Stu = student; A = allergist; PEM = pediatric emergency physician; PM = paramedic;  
M = medical; PICU = pediatric intensive care unit. 2) In use of epinephrine column: EP 1ra = epinephrine as first line drug; T = total percentage; 
IM = Epinephrine by intramuscular route; Dose = correct dose  (0,01mg/kg) of epinephrine. 3) In recognized clinical criteria column: Skin 
and mocous = concomitant skin and mocous symptoms (is not one of the three clinical NIH criteria); skin + resp = Concomitant skin and/or 
mocous and respiratory symptoms (first criteria of NIH); Skin + Low BP = Concomitant skin and/or mucous plus low blood pressure (second 
criteria of NIH); Low BP + allergen= Low blod pressure ans allergen exposition (third NIH criteria).
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the subject in recent years(30), to a more recent training, 
to the incorporation of the subject in the latest emer-
gency congresses in the region, and in the curriculum 
of residents.

There are certain limitations in our study; surveys 
do not always reflect action in real situations, and the 
answers to multiple-choice surveys on a specific to-
pic can be biased. However, the survey results have 
allowed us to take educational and training measures 
aimed at the institution’s health personnel.

Conclusion

There are difficulties in the anaphylaxis identifi-
cation and appropriate management by pediatricians 
from a tertiary hospital in a theoretical setting. Only 
one-third of respondents (35%) were able to recognize 
all clinical criteria for anaphylaxis, which could imply 
the existence of anaphylaxis underdiagnosis. Although 
most of the respondents chose epinephrine as first-line 
drug, more than half of them used it incorrectly, with 
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the risks involved (undertreatment and/or adverse 
effects). Finally, only 21% identified and treated ade-
quately the condition. These results suggest the develo-
pment of educational strategies and clinical care proto-
cols to optimize the management of this type of events 
that require urgent action.
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