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Abstract

Aim: The aim of this study is to evaluate the level of knowledge about anaphylaxis among resident
physicians working in a tertiary care hospital in Istanbul.

Methods: Our descriptive study was conducted with resident physicians working in a tertiary
hospital in Istanbul. A questionnaire including questions about the diagnosis and treatment of
anaphylaxis was administered to physicians.

Results: 172 resident physicians were surveyed within the scope of the study. While 47.0% (n=79)
of the physicians were internal medicine residents, 53.0%(n=89) were surgical medicine residents.
In terms of duration of employment in the profession, 76.2% (n=131) had a working period of 5 years
or less. Median age was 29.0 years; minimum age was 25.0 years and maximum age was 53.0 years.
All resident physicians felt that anaphylaxis could be life-threatening. The rate of those who correctly
knew the clinical criteria for the diagnosis of anaphylaxis was 63.4% (n=109).The rate of those who
knew that adrenaline was the first-line drug in the treatment of anaphylaxis was 95.9% (n=165).While
86.6% (n=149) of the physicians answered that adrenaline was administered intramuscularly, 70.0%
(n=119) correctly answered the dose of adrenaline and 76.0% (n=130) correctly answered the name
of the muscle where adrenaline was administered. The proportion of physicians who stated that
anaphylaxis patients should be followed up for 24 to 72 hours was significantly higher in surgical
branches (82.0%; n=73) than in internal branches (68.4%; n=54) (p<0.001).

Conclusions: The knowledge of resident physicians regarding anaphylaxis is not at a desired level.
Trainings should be organized for physicians to increase their knowledge and awareness about
anaphylaxis.
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I ntroduction

Anaphylaxis is an allergic reaction character-
ized by symptoms affecting the dermal, res-
piratory, cardiovascular and gastrointestinal
systems that develop within minutes or hours
after a known or probable trigger®. In patients
with anaphylaxis, skin and mucosal symp-
toms are most common (>90% of cases), fol-
lowed by symptoms affecting the respiratory
and cardiovascular systems (>50%)2. Ac-
cording to the European Academy of Clinical
Immunology and Allergy (EAACI)(2); at
least one of the following 3 criteria must be
met for the diagnosis of anaphylaxis (Table 1).
Depending on the region, the most common
causes of anaphylaxis are foods, drugs and
insect stings®*. Foods, especially peanuts,
nuts, milk and eggs are the most common
cause of anaphylaxis in children®®. In adults,
wheat, celery and fruits such as shellfish and
peaches are the most common causes of

Table 1. Diagnostic criteria for anaphylaxis

food-related anaphylaxis®. Venom-associ-
ated anaphylaxis is generally caused by bee
venom’. Drug-induced anaphylaxis is usually
caused by antibiotics and non-steroidal anti-
inflammatory drugs®.

The incidence of anaphylaxis has been re-
ported as 8.4-111.2/100,000 person-years®.
In children, the incidence for all-cause ana-
phylaxis is 1-761/100,000 person-years,
while the incidence for food-induced anaphy-
laxis is 1-77/100,000 person-years'®. Mortal-
ity rates due to anaphylaxis are between 0.5-1:
The therapeutic dose of adrenaline is 0.01
mg/kg (1/1000). In treatment, adrenaline is
administered intramuscularly into the vastus
lateralis (thigh) muscle. If clinical improve-
ment is not achieved after adrenaline, adren-
aline can be administered 3 times with an in-
terval of 5 minutes.

1)Sudden onset of illness (minutes to hours) involving the skin, mucous membranes or both
(generalized rash, itching or redness, swelling of the lips/tongue/uvula) and at least one of the

following:

a) Respiratory system involvement (respiratory distress wheezing/bronchospasm, stridor, decreased

PEF, hypoxemia, etc.)

b) Hypotension or findings associated with end organ dysfunction (hypotonia/ collapse, syncope,

incontinence, etc.)

2)Onset of at least 2 of the following criteria present shortly (minutes to several hours) after exposure

to the possible allergen:

a) Involvement of skin and mucous membranes (generalized rash, pruritus or redness, swelling of

the lips/tongue/uvula)

b) Respiratory system involvement (respiratory distress, wheezing/bronchospasm, stridor,

decreased PEF, hypoxemia, etc.)

¢) Hypotension and related findings (hypotonia/collapse, syncope, incontinence, etc.)

d) Gastrointestinal symptoms (cramping abdominal pain, vomiting, etc.)
3)Decrease in blood pressure after exposure to allergen known to the patient (from minutes to several

hours)

a) For infants and children: low systolic blood pressure (age-specific) or >30% decrease in systolic

blood pressure

b) For adults: systolic blood pressure <90 mmHg or >30% reduction in systolic blood pressure

compared baseline value for the individual
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In one study, the incidence of biphasic
reactions in children was reported to be 10%
in peanut-induced anaphylaxis and 4% in
other food-induced anaphylaxis cases'!.
Patients with anaphylaxis should be
monitored for 24-72 hours due to the not
uncommon risk of biphasic reactions.
Allergy department should be consulted for
further examination and evaluation of pa-
tients. Patients with anaphylaxis should be
prescribed an adrenaline autoinjector if nec-
essary, and patients and their caregivers
should be informed about the use of the auto-
injector!213,

Since anaphylaxis is a sudden onset clinical
picture with serious consequences, it is ex-
tremely important that the diagnosis is made
quickly and treatment is started immedi-
ately!*. Immediate treatment of anaphylaxis
is vital and reduces mortality™®. For this rea-
son, physicians should have sufficient
knowledge and awareness about anaphy-
laxis*18. In this context, the aim of this study
was to evaluate the level of knowledge about
anaphylaxis among resident physicians
working in a tertiary care hospital.

Materials and Methods

Our descriptive study was conducted with
resident physicians working in a tertiary hos-
pital in Istanbul. Physicians were adminis-
tered a questionnaire including questions
about the diagnosis and treatment of anaphy-
laxis. In the preparation of the survey ques-
tions, studies in the literature were uti-
lized'”?°, Ages, genders, departments, and
service durations of the physicians were also
evaluated in the study.

Statistical evaluation

SPSS (Statistical Package for Social Sci-
ences) for Windows 25.0 program was used
for data analysis and recording. Median, min-
imum, maximum values, number (n) and per-
centages (%) were used for descriptive data.
The relationship between categorical varia-
bles was evaluated by Fisher exact test and

Pearson chi-square test. P<0.05 was accepted
as the level of statistical significance.

Results

172 resident physicians were surveyed within
the scope of the study. While 47.0% (n=79)
of the physicians were internal medicine
residents, 53.0% (n=89) were surgical
medicine  residents.  Sociodemographic
characteristics of the participants and
questions related to anaphylaxis are given in
Table 2.

Resident physicians were asked questions to
assess their knowledge about anaphylaxis.
There were no questions that all resident
physicians answered correctly.

The responses of physicians to the
information questions are given in Table 3.

Table 2. Sociodemographic characteristics,
questions about anaphylaxis

Age(median)(min-max) 29.0(25.0-53.0)

n %
Department - Internal 79 47.0
- Surgery 89 53.0
Duration of -1-5 131  76.2
practice - 6-10 36 209
(years) ->11 5 2.9
Time since -1-5 146  84.9
most recent . 6-10 26 151
anaphylaxis
training ->11 0 0
(years)
Believes that - Yes 172 100.0
anaphylaxis
can be life- -No 0 0
threatening
Encountering - Yes 109  63.7
anaphylaxis - No 62  36.3
Treating - Yes 96 55.8
anaphylaxis -No 76 442
Keeping - Yes 156  90.7
adrenaline in
the department e 1 =
See adrenaline Y &S 140 814
- No 32 186
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Table 3. Physicians' responses to knowledge questions

Questions n (%)
Know the signs and symptoms of anaphylaxis correctly 144(83.7)
Know the correct clinical criteria for the diagnosis of anaphylaxis 109(63.4)

Those who correctly know the first-line drug to be administered in anaphylaxis 165(95.9)

Those who know the correct adrenaline re-administration interval 119(69.2)

Those who know the correct recommended route of adrenaline administration in 149(86.6)

anaphylaxis

Appropriate intramuscular adrenaline dose

- mg/kg 1/1000 119 (70.0)
- mg/kg 1/100 17 (10)
- mg/kg 1/10000 19 (11.2)
- Does not know 15 (8.8)
Recommended location for adrenaline administration
- Vastus lateralis (mid-anterolateral thigh) 130 (76.0)
- Deltoid (mid-anterolateral upper arm) 26 (15.2)
- Gluteus maximus (sciatic) 10 (5.8)
- Does not know 5(2.9)
Follow-up time after reaction in patient with anaphylaxis
- 24-72 hours 131(76.2)
- 1-2 hours 7(4.1)
- 6-8 hours 21 (12.2)
- Does not know 13 (7.6)
Heard about adrenaline auto-injector 142(82.6)

The responses of the physicians according to
the Dbranches in which they work are
presented in Table 4. It was observed that
surgical branch resident physicians answered
the follow-up period after reaction in patients
developing anaphylaxis as 24-72, which is a
statistically ~ significantly  higher  rate
(P<0.001) (Table 4).

Discussion

Since anaphylaxis is a serious clinical diag-
nosis, physicians must have a high level of
awareness and knowledge about anaphylaxis.
In this study where we aimed to evaluate the
resident physicians' level of knowledge re-
garding anaphylaxis, the correct answers
given to the information questions posed in
the questionnaire were examined and the re-
sponses of the internal and surgical branches
to these questions were compared.

In the study, all resident physicians answered
positively to the question that anaphylaxis

can be life-threatening. The proportions of
those who knew the signs and symptoms of
anaphylaxis and the clinical criteria for the
diagnosis of anaphylaxis correctly were
83.7% and 63.4%, respectively. Since the
first step in the approach to anaphylaxis is the
rapid diagnosis of anaphylaxis, physicians
should be familiar with the clinical picture of
anaphylaxis and know the diagnostic criteria.
In one of the studies, less than half of the phy-
sicians knew the symptoms of anaphylaxis?.
In another study, only 16.7% of physicians
knew all signs and symptoms of anaphylaxis.
In the same study, more than 1/3 of the phy-
sicians did not utilize any academic source
regarding the diagnostic criteria for anaphy-
laxis?2. Since both our study and the results
of similar studies show that physicians do not
have sufficient knowledge about anaphylaxis
findings and diagnostic criteria for anaphy-
laxis, educational programs on anaphylaxis
should be organized during medical educa-
tion and medical specialty training.
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Table 4. Responses to knowledge questions according to department of employment

Internal Surgery
Questions branch branch 0
(n=79) (n=89)
n (%)* n (%)*
Knows the signs and symptoms of anaphylaxis correctly 67(84.8) 75(84.3) 0.923
Know the correct clinical criteria for the diagnosis of
anaphylaxis 55(69.6) 51(57.3) 0.099
Correctly I_<nows the first-line drug to be administered in 76(96.2) 85(95.5) 0.821
anaphylaxis
Knows the correct adrenaline re-administration interval 59(74.7) 58(65.2) 0.181
Those v_vho knoyv_the correct recommeqded route of 72(91.1) 76(85.5) 0.951
adrenaline administration in anaphylaxis
Appropriate intramuscular adrenaline dose
- mg/kg 1/1000 56 (70.9) 59(67.8)
- mg/kg 1/100 6(7.6)  11(12.6) 0.524
- mg/kg 1/10000 8(10.1)  11(12.6)
- Does not know 9(11.4) 6 (6.9)
Recommended location for adrenaline administration
- Vastus lateralis (mid-anterolateral thigh) 62 (78.5) 66 (75.0)
- Deltoid (mid-anterolateral upper arm) 10 (12.7)  16(18.2) 0.768
- Gluteus maximus (sciatic) 5(6.3) 4 (4.5)
- Does not know 2 (2.5) 2(2.3)
Follow-up time after reaction in patient with anaphylaxis
- 24-72 hours 54 (68.4) 73(82.0)
- 1-2 hours 2(2.5) 5(5.6)  <0.001
- Does not know 13 (16.5) 0(0)
Heard about adrenaline auto-injector 64(81.0) 75(84.3) 0.577

In our study, the proportion of physicians
who knew that adrenaline was the first-line
drug to be administered in the treatment of
anaphylaxis was above 95% in both surgical
and internal branches.

In one of the studies, 89.4% of physicians
working in the emergency department an-
swered that adrenaline was the first-line drug
in the treatment of anaphylaxis?3. In one of
the studies conducted in our country, 90.5%
of medical students stated that adrenaline was
administered as the first drug in anaphy-
laxis®®. In a study conducted with nurses, the
majority of nurses knew that adrenaline was
the first-line drug in the treatment of anaphy-
laxis. However, in the same study, approxi-
mately half of the nurses answered the signs
and symptoms of anaphylaxis correctly?*. In
our study, similar to the literature, the rate of

knowing the findings and diagnostic criteria
of anaphylaxis was low, whereas the rate of
knowing that adrenaline is the first-line drug
for treatment was higher.

In a study in the literature, 57.5% of physi-
cians correctly answered the dose of adrena-
line in the treatment of anaphylaxis?. In our
study, while physicians knew that adrenaline
was the first-line treatment, the rate of physi-
cians knowing the correct dose of adrenaline
was 70.0%. There is a need to inform physi-
cians and healthcare professionals about the
therapeutic dose of adrenaline in anaphy-
laxis.

In our study, 91.1% of residents in internal
medicine and 85.5% of residents in surgical
medicine answered that adrenaline was ad-
ministered intramuscularly in the treatment
of anaphylaxis. In a study conducted in our
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country, only 40.9% of family physicians an-
swered that adrenaline was given intramus-
cularly in the treatment of anaphylaxis?.
According to another study, approximately
half of the physicians (49.2%) knew the cor-
rect route of administration of adrenaline in
the treatment of anaphylaxis?’. According to
a study conducted in dentists, 64.6% of the
participants knew that adrenaline is given in-
tramuscularly in the treatment of anaphy-
laxis?8. Although the rate of physicians in our
study knowing the correct route of ad-
ministration of adrenaline in case of anaphy-
laxis is higher compared to the literature, the
level of knowledge on this subject should be
increased, especially in surgical branches.
Some patients with anaphylaxis may develop
a new attack after clinical improvement. This
condition is called "biphasic anaphylaxis"?°.
Because of the risk of biphasic anaphylaxis,
follow-up of anaphylaxis patients is
extremely important. In our study, the rate of
those who answered that the follow-up period
for anaphylaxis should be 24-72 hours was
68.4% in internal branches, while this rate
was 82% in surgical branches. There is a lack
of knowledge about the follow-up period of
anaphylaxis patients, especially among in-
ternal medicine physicians. Since the find-
ings of biphasic anaphylactic reaction in pa-
tients may be more serious than the initial
findings®, it is extremely important for
physicians to know the correct follow-up pe-
riod of the anaphylaxis patient.

In the literature; recurrence of anaphylaxis
within 1 year in patients with anaphylaxis
was reported as 10.6%>%. Physicians should
prescribe adrenaline autoinjectors and
educate patients with anaphylaxis regarding
the use of adrenaline autoinjectors because of
the risk of recurrent anaphylaxis. According
to our study, almost 1 in 5 physicians had
never heard of the adrenaline autoinjector. In
the literature, 40% of pediatric residents did
not know the use of adrenaline autoinjector,
this rate decreased to 18% according to the
survey repeated after training®. This infor-
mation once again emphasizes the im-
portance and benefit of trainings on anaphy-
laxis.

The study questionnaire was applied to resi-
dent physicians working in one hospital. This
situation creates a limitation in terms of the
generalizability of the study results. In the
study, the knowledge levels of resident phy-
sicians from both internal and surgical
branches were evaluated. Evaluation and
comparison of the results of both branches in
terms of anaphylaxis knowledge level is the
strength of the study.

Conclusion

According to the results of the study; the
level of knowledge about anaphylaxis in res-
ident physicians of internal and surgical
branches is not adequate. There is a need to
increase the level of knowledge and aware-
ness of physicians about anaphylaxis and to
organize trainings on this subject. With the
training and survey studies to be planned, it
can be ensured that the knowledge and
awareness of other healthcare professionals
who are likely to encounter anaphylaxis cases
can be evaluated and increased.

Funding
There's no funding for this research and manuscript.

Declarations Committee on 09/01/2022 with the deci-
sion number HNEAH-KAEK/KK/2023/06. Written in-
formed consent was obtained from all subjects. It was
possible

Ethics committee approval was obtained from Health
Sciences University Haydarpasa Numune Training and
Research Hospital Ethics to revoke this consent at any
time. All methods were carried out in accordance with
relevant guidelines and regulations.

Consent for publication

All authors agree to the publication. Informed consent
was obtained from all subjects for publishing their data
in the manuscript.

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

OCopyright 2022 by Cukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at https://dergipark.org.tr/tr/pub/jocass

This work is licensed under a Creative Commons Attribution 4.0 International License

121


https://dergipark.org.tr/tr/pub/jocass

References

1. Tarczon |, Cichocka-Jarosz E, Knapp et al. The
2020 update on anaphylaxis in paediatric
population. Advances in Dermatology and
Allergology. 2022;38(1):13-9.
https://doi.org/10.5114/ada.2021.103327

2. Muraro A, Worm M, Alviani Cet al. EAACI
guidelines: Anaphylaxis (2021 update). Allergy.
2022:77(2);357-77.
https://doi.org/10.1111/all.15032

3. Bostanci I, Dogru M. Anafilaksi ve anafilaksideki
gelismeler. Cocuk Dergisi. 2011;11(2):43-53.

4. Francuzik W, Ruéff F, Bauer A, et al. Phenotype
and risk factors of venom-induced anaphylaxis: a
case-control study of the European Anaphylaxis
Registry. Journal of Allergy and Clinical
Immunology. 2021;147(2):653-62.
https://doi.org/10.1016/j.jaci.2020.06.008

5. Dogru M, Bostanci |, Ozmen S, et al. The features
of anaphylaxis cases followed in the pediatric
allergy clinic. Glincel Pediatri. 2017;15(1):12-8.
https://doi.org/10.4274/jcp.2017.0003

6. Grabenhenrich LB, Dolle S, Moneret-Vautrin A, et
al. Anaphylaxis in children and adolescents: the
European Anaphylaxis Registry. Journal of allergy
and clinical immunology. 2016;137(4):1128-37.
https://doi.org/10.1016/j.jaci.2015.11.015

7. Worm M, Moneret-Vautrin A, Scherer K, et al.
First European data from the network of severe
allergic reactions (NORA). Allergy. 2014;69(10):
1397-1404.
https://doi.org/10.1111/all.12475

8. American Academy of Allergy, American College
of Allergy, Joint Council of Allergy, Joint Task
Force on Practice Parameters. Drug allergy: an
updated practice parameter. Annals of allergy,
asthma & immunology: official publication of the
American College of Allergy, Asthma, &
Immunology, 2010;105(4):259-73.
https://doi.org/10.1016/j.anai.2010.08.002

9. Ramsey NB, Guffey D, Anagnostou K, et al.
Epidemiology of anaphylaxis in critically ill
children in the United States and Canada. The
Journal of Allergy and Clinical Immunology: In
Practice. 2019;7(7):2241-49.
https://doi.org/10.1016/j.jaip.2019.04.025

10.Wang Y, Allen KJ, Suaini NHet al. The global
incidence and prevalence of anaphylaxis in
children in the general population: a systematic
review. Allergy. 2019;74(6):1063-80.
https://doi.org/10.1111/all.13732

11. Maris I, Délle-Bierk, S, Renaudin JMet al. Peanut-
induced anaphylaxis in children and adolescents:
data from the European Anaphylaxis Registry.
Allergy. 2021;76(5):1517-27.
https://doi.org/10.1111/all.14683

12.Sipahi S, Tamay ZU. Anafilaksiye Yaklagim.
Cocuk Dergisi. 2016;16(2):86-91.

13. Mustafa AR, Cocuklarda Anafilaksi'nin Tan1 ve
Tedavisine Giincel Yaklagim. Klinik Tip Pediatri
Dergisi, 2011;10(2):18-26.

14. Ozdemir S, Tosun B. Anafilaksi Ve Hemygirenin
Sorumluluklari. Ege Universitesi Hemsirelik
Fakiiltesi Dergisi. 2014;1:140-52.

15. Cardona V, Ansotegui 1J, Ebisawa M, et al. World
allergy organization anaphylaxis guidance 2020.
World allergy organization journal. 2020;13(10):
100472.
https://doi.org/10.1016/j.waojou.2020.100472

16. Ginig T, Toyran M, Civelek E, et al. Ankara ili aile
hekimlerinin  anafilaksi  tam1  ve  tedavi
yaklasimlarinin degerlendirilmesi: Olgularla anket
calismasi. Asthma Allergy Immunology/Astim
Allerji Immunoloji 2012;10(3):129-33.

17.Baggioglu A, Yilmazel Ugar E. Level of
knowledge about anaphylaxis among health care
providers. Tuberk Toraks. 2013;61(2):140-6.
https://doi.org/10.5578/1t.4812

18.Ozkars MY. Anaflaksiye Aile Hekimlerinin
Goziinden Bakis. Giincel Pediatri. 2019;17(1):34-
44,
https://doi.org/10.4274/jcp.2019.0003

19. Cekig S, Canitez Y, Karali Z, et al. Tip Fakiiltesi
Son Smif Ogrencilerinin  Anafilaksi  Bilgi
Diizeyleri. Uludag Universitesi Tip Fakiiltesi
Dergisi. 2020;46(3):285-9.
https://doi.org/10.32708/uutfd.773661

20.0zmen S, Aykan E, Coriit N, et al. Ugiincii
Basamak Saglik Caliganlarinin Anafilaksi ve
Adrenalin  Oto-Enjektor Bilgi Diizeyleri. The
Journal of Pediatric Research. 2015;(3):152-7.
https://doi.org/10.4274/jpr.42714

21.Alsediq N. Level of knowledge of emergency
room physicians about Paediatric Anaphylaxis
guidelines for diagnosis and management:
Findings from a cross-sectional study. Journal of
Health Informatics in Developing Countries,
2020;14(2).

22.Y1ldiz R, Ozdemir PG, Necdet ST, et al Physicians
Working At Different Clinical Settings: Can They
Recognize and Manage Anaphylaxis?. Osmangazi
Tip Dergisi. 2022; 44(1): 112-9.

23. Ibrahim I, Chew BL, Zaw WW, et al. Knowledge
of anaphylaxis among Emergency Department
staff. Asia Pacific Allergy. 2014;4(3):164-71.
https://doi.org/10.5415/apallergy.2014.4.3.164

24.Giines H, Ozkars MY, ipek S. Pediatri
Hemsgirelerinin  Anafilaksi Konusundaki Bilgi
Diizeyi. Siirekli Tip Egitimi Dergisi. 2020;29(2):
118-30.

25.Tuncel T, Sancakli O, Bag O, et al. Physicians'
approach to anaphylaxis in childhood. Pediatric
Emergency Care 2021;37(12):e1425-e1428.
https://doi.org/10.1097/PEC.0000000000002064

26. Celiksoy MH, Sogiit A, Topal E, et al. Aile
hekimlerinin ilag allerjilerine yaklagimi. Asthma
Allergy Immunology. 2014;12(2):91-6.

©Copyright 2022 by Cukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at https://dergipark.org.tr/tr/pub/jocass
This work is licensed under a Creative Commons Attribution 4.0 International License.

122


https://dergipark.org.tr/tr/pub/jocass
https://doi.org/10.5114/ada.2021.103327
https://doi.org/10.1111/all.15032
https://doi.org/10.1016/j.jaci.2020.06.008
https://doi.org/10.4274/jcp.2017.0003
https://doi.org/10.1016/j.jaci.2015.11.015
https://doi.org/10.1111/all.12475
https://doi.org/10.1016/j.anai.2010.08.002
https://doi.org/10.1016/j.jaip.2019.04.025
https://doi.org/10.1111/all.13732
https://doi.org/10.1111/all.14683
https://doi.org/10.1016/j.waojou.2020.100472
https://doi.org/10.5578/tt.4812
https://doi.org/10.4274/jcp.2019.0003
https://doi.org/10.32708/uutfd.773661
https://doi.org/10.4274/jpr.42714
https://doi.org/10.5415/apallergy.2014.4.3.164
https://doi.org/10.1097/PEC.0000000000002064

27.El-Sayed ZA, EI-Owaidy R, Hussein SM, Hossam,
Det al. Physicians' knowledge and practice
concerning diagnosis and management of
anaphylaxis: The situation in Egypt. African
Journal of Emergency Medicine. 2021;11(4):464-
70.
https://doi.org/10.1016/j.afjem.2021.07.005

28.0zkars MY, Yurttutan S. Drug Allergy and
Anaphylaxis in Dentistry. Asthma Allergy
Immunology/Astim Allerji Immunoloji.
2020;18(3):142-7.
https://doi.org/10.21911/aai.520

29.0flu AT. Anafilaksi. Kocatepe Tip Dergisi.
2015;16(1):77-82.
https://doi.org/10.18229/ktd.87939

30. Atakul G. Anafilaksi. Klinik Tip Pediatri Dergisi.
2017;9(1):19-23.

31. Chaaban MR, Stuart J, Watley D, et al. Recurrent
anaphylaxis in the United States: time of onset and
risk factors. In International forum of allergy &
rhinology. 2020;10;320-7.
https://doi.org/10.1002/alr.22502

32. Aguilera A, O'Neill M, Slaven J, et al. Improving
knowledge of epinephrine auto-injector use and
peanut guidelines at an academic medical center.
Journal of Allergy and Clinical Immunology.
2020;145(2):AB168.
https://doi.org/10.1016/j.jaci.2019.12.347

©Copyright 2022 by Cukurova Anestezi ve Cerrahi Bilimler Dergisi - Available online at https://dergipark.org.tr/tr/pub/jocass

This work is licensed under a Creative Commons Attribution 4.0 International License.

123


https://dergipark.org.tr/tr/pub/jocass
https://doi.org/10.1016/j.afjem.2021.07.005
https://doi.org/10.21911/aai.520
https://doi.org/10.18229/ktd.87939
https://doi.org/10.1002/alr.22502
https://doi.org/10.1016/j.jaci.2019.12.347



