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L E T T E R

Adrenaline autoinjector is underprescribed in typical cold 
urticaria patients

To the Editor,
Intramuscular adrenaline is the first- line treatment for anaphylaxis 
and an adrenaline autoinjector (AAI) should be carried as a first- aid 

measure by patients at risk.1 Cold- induced anaphylaxis (ColdA), 
which may result in fatality,2 is common in typical cold urticaria 
(ColdU), and risk factors for ColdA have recently been identified for 
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TA B L E  1  Frequency of previous adrenaline treatment, AAI prescription or both stratified by ColdA caused by any cold trigger, complete 
cold water immersion or cold ambient air exposure

ColdA

Any cold triggera Complete cold water immersion Cold ambient air exposure

A. Mixed adult/pediatric n = 372 145 (39%) 107 (29%) 53 (14%)

Adrenaline receivedb 12 (3%) 12 (8%) 8 (8%) 4 (8%)

AAI prescribedb 93 (25%) 54 (37%) 44 (41%) 15 (28%)

Bothc 8 (2%) 8 (6%) 5 (5%) 3 (6%)

A1. Temperate climate n = 264 115 (44%) 94 (36%) 32 (12%)

Adrenaline receivedb 10 (4%) 10 (9%) 8 (9%) 2 (6%)

AAI prescribedb 78 (30%) 46 (40%) 41 (44%) 10 (31%)

Bothc 6 (2%) 6 (5%) 5 (5%) 1 (3%)

A2. Cold climate n = 75 16 (21%) 10 (13%) 9 (12%)

Adrenaline receivedb 0 0 0 0

AAI prescribedb 11 (15%) 4 (25%) 3 (30%) 1 (11%)

Bothc 0 0 0 0

A3. Tropical climate n = 33 14 (42%) 3 (9%) 12 (36%)

Adrenaline receivedb 2 (6%) 2 (14%) 0 2 (17%)

AAI prescribedb 4 (12%) 4 (29%) 0 4 (33%)

Bothc 2 (6%) 2 (14%) 0 2 (17%)

B. Adult n = 338 135 (40%) 98 (29%) 51 (15%)

Adrenaline receivedb 10 (3%) 10 (7%) 7 (7%) 3 (6%)

AAI prescribedb 85 (25%) 51 (38%) 42 (43%) 14 (28%)

Bothc 7 (2%) 7 (5%) 5 (5%) 2 (4%)

C. Pediatric n = 34 10 (29%) 9 (27%) 2 (6%)

Adrenaline receivedb 2 (6%) 2 (20%) 1 (11%) 1 (50%)

AAI prescribedb 8 (24%) 3 (30%) 2 (22%) 1 (50%)

Bothc 1 (3%) 1 (10%) 0 1 (50%)

Note: Data are given as no. (%). ColdA was defined as an acute cold- induced involvement of the skin and/or visible mucosal tissue and at least one 
of the following: cardiovascular manifestations, difficulty breathing, or gastrointestinal symptoms. Cardiovascular manifestations were defined as 
hypotension or loss of consciousness and/or other signs or symptoms suggestive of hypotension (i.e., dizziness, sensation of fainting, and weakness). 
Difficulty breathing was defined as dyspnea, wheeze, or stridor.
Abbreviations: AAI, adrenaline autoinjector; ColdA, cold- induced anaphylaxis; n, number of patients.
aAny cold trigger (i.e., complete cold water immersion, cold ambient air exposure, transition from cold outdoors to warm indoors, localized contact 
with cold liquids without immersion or ice, and contact with cold surfaces).
bUnknown indication(s).
cAdrenaline received and AAI prescribed.
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the first time.3 As of now, it is largely unclear how often patients 
with ColdU (i) receive adrenaline treatment and (ii) are provided with 
an AAI.2 A study by Gernez et al. in the USA showed that 48% of al-
lergy and immunology specialists prescribe an AAI to ColdU patients 
less than 10% of the time.4

Here, we present further results of the COLD- CE (i.e., com-
prehensive evaluation of ColdU and other cold- induced reactions) 
study,3 performed by the UCARE network.5 The study included 
412 ColdU patients with whealing in response to local cold stim-
ulation testing (i.e., typical ColdU). Concomitant chronic sponta-
neous urticaria was found in 10% (n = 40) of them. Of 372 patients 
with stand- alone ColdU, 69% (n = 258) were females and 91% 
adults (i.e., ≥18 years; n = 338). Their median age was 36 years 
(IQR 26−48).

ColdA was defined as an acute cold- induced involvement of the 
skin and/or visible mucosal tissue and at least one of the follow-
ing: cardiovascular manifestations, difficulty breathing, or gastroin-
testinal symptoms.3 It was diagnosed in 39% (n = 145) of patients. 
Physician collected data on baseline patient characteristics, clinical 
manifestations induced by different cold triggers, and answered 
the following: (i) “Did the patient ever receive adrenaline for the 
treatment of ColdU/ColdA by medical personnel or by AAI self- 
administration?” and (ii) “Was AAI prescribed before study enroll-
ment?”. Only 8% (n = 12) of ColdA patients had received treatment 
with adrenaline, and 37% (n = 54) of patients had an AAI (Table 1). 
Hypotension was experienced by 13% (n = 48) of patients, but only 
17% (n = 8) of them received adrenaline and only 10% (n = 5) both 
adrenaline treatment and AAI prescription (Table S1). Patients were 
also categorized based on the climate of their residency (Table S2). 
ColdA was more common in temperate than cold climate countries 
(44% vs. 21%, p < 0.001) and AAI was more often prescribed in 
the former (30% vs. 15%, p = 0.011). The frequency of ColdA did 
not significantly differ between temperate and tropical countries 
(44% vs. 42%, p = 1.000), but AAI was more often prescribed in 
the former (30% vs. 12%, p = 0.038). ColdA triggered by complete 
cold water immersion (e.g., at beaches) was diagnosed in 29% 
(n = 107) of patients, but only 8% (n = 8) of them received adrena-
line (Table 1). AAI was more often prescribed in patients with oro-
pharyngeal/laryngeal symptoms than those without (37% vs. 20%, 
p = 0.001; Table 2).

Our findings suggest that ColdA is undertreated and they call 
for changes in ColdU management. ColdA should be approached 
and treated like other types of anaphylaxis. Less than 10% of pa-
tients with ColdA received adrenaline and less than 40% of them 
have an AAI. ColdU patients need to be screened by specialists and 
non- specialists to identify those with ColdA risk factors (Table 2),3 
which may also include underlying clonal mast cell disorder.6 
Prescribing an AAI to patients at risk of ColdA needs to be com-
bined with advice on avoidance of relevant cold triggers, a written 
treatment plan, and training and re- training in the use of the AAI. 
Efforts should also be made for AAIs to become accessible at public 
beaches and addition of ColdA in the list of indications for AAI1 
shall be considered. TA

B
LE

 2
 

Fr
eq

ue
nc

y 
of

 A
A

I p
re

sc
rip

tio
n 

in
 p

at
ie

nt
s 

w
ith

 c
ha

ra
ct

er
is

tic
s 

th
at

 w
er

e 
id

en
tif

ie
d 

as
 in

de
pe

nd
en

t r
is

k 
fa

ct
or

s 
fo

r C
ol

dA
 b

y 
th

e 
CO

LD
- C

E 
st

ud
y3

O
ro

ph
ar

yn
ge

al
/l

ar
yn

ge
al

 s
ym

pt
om

s
A

ng
io

ed
em

a,
 u

nk
no

w
n/

an
y 

lo
ca

tio
n

Itc
hy

 e
ar

lo
be

s
A

st
hm

a

Ye
s

N
o

p-
 va

lu
e

Ye
s

N
o

p-
 va

lu
e

Ye
s

N
o

p-
 va

lu
e

Ye
s

N
o

p-
 va

lu
e

M
ix

ed
To

ta
l, 

n 
=

 3
72

11
7

25
5

.
18

4
18

8
.

14
6

22
6

.
63

30
9

.

A
A

Ia , n
 =

 9
3

43
 (3

7%
)

50
 (2

0%
)

.0
01

54
 (2

9%
)

39
 (2

1%
)

.0
72

45
 (3

1%
)

48
 (2

1%
)

.0
49

17
 (2

7%
)

76
 (2

5%
)

.7
50

A
du

lt
To

ta
l, 

n 
=

 3
38

11
4

22
4

.
17

0
16

8
.

13
9

19
9

.
55

28
3

.

A
A

Ia , n
 =

 8
5

42
 (3

7%
)

43
 (1

9%
)

.0
01

50
 (2

9%
)

35
 (2

1%
)

.0
79

42
 (3

0%
)

43
 (2

2%
)

.0
76

15
 (2

7%
)

70
 (2

5%
)

.7
35

Pe
di

at
ric

To
ta

l, 
n 

=
 3

4
3

31
.

14
20

.
7

27
.

8
26

.

A
A

Ia , n
 =

 8
1 

(3
3%

)
7 

(2
3%

)
1.

00
0

4 
(2

9%
)

4 
(2

0%
)

.6
89

3 
(4

3%
)

5 
(1

9%
)

.3
15

2 
(2

5%
)

6 
(2

3%
)

1.
00

0

N
ot

e:
 D

at
a 

ar
e 

gi
ve

n 
as

 n
o.

 (%
). 

St
at

is
tic

al
 s

ig
ni

fic
an

ce
 o

f d
iff

er
en

ce
s 

be
tw

ee
n 

pa
tie

nt
 g

ro
up

s 
w

as
 c

al
cu

la
te

d 
by

 F
is

he
r's

 e
xa

ct
 te

st
. S

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t p
- v

al
ue

s 
(p

 <
 0

.0
5)

 a
re

 in
 b

ol
d.

A
bb

re
vi

at
io

ns
: A

A
I, 

ad
re

na
lin

e 
au

to
in

je
ct

or
; n

, n
um

be
r o

f p
at

ie
nt

s.
a A

A
I p

re
sc

rib
ed

, u
nk

no
w

n 
in

di
ca

tio
n(

s)
.



    | 3LETTER 

KE Y WORDS
adrenaline autoinjector, cold urticaria, COLD- CE, cold- induced 
anaphylaxis

ACKNOWLEDG MENT
This manuscript benefited from the support of the GA2LEN UCARE 
network (www.ga2le n- ucare.com). We thank Laura Schwenner for 
providing networking.

CONFLIC T OF INTERE S T
M. Bizjak has been a speaker and served on advisory boards for 
Novartis, outside the submitted work. S. F. Thomsen reports grants 
and non- financial support from Novartis, Sanofi, UCB, LEO Pharma, 
and Janssen, outside the submitted work. D. Fomina received hono-
raria from Novartis, Shire, Behring CSL and Sanofi, outside the sub-
mitted work. E. Borzova received honoraria for educational lectures 
from Novartis and Sanofi and research funding from GSK, outside 
the submitted work. K. Kulthanan reports grants from Novartis and 
received honoraria from Menarini and Takeda, outside the submitted 
work. R. Meshkova received honoraria from Novartis, outside the 
submitted work. S. Altrichter reports grants and personal fees from 
Astra- Zeneca, grants from Allakos, personal fees from Novartis, 
non- financial support from Moxie, grants from CSL Behring, grants 
from LEO Pharma, outside the submitted work. A. Bauer reports 
grants, personal fees and other from Novartis, personal fees and 
other from LEO Pharma, grants, personal fees and other from 
Sanofi/Regeneron, other from Amgen, other from Lilly, other from 
AbbVie, personal fees from Takeda, other from Pharvaris, outside 
the submitted work. C. Costa reports personal fees from Novartis, 
AstraZeneca, Menarini, Leti and Bial, outside the submitted work. R. 
Fachini Criado reports personal fees from Novartis, Takeda, Abbvie 
and Sanofi, outside the submitted work. L.F. Felipe Ensina reports 
personal fees from Novartis, Sanofi, Abbvie and Takeda, outside the 
submitted work. A.M. Giménez- Arnau reports grants and personal 
fees from Uriach, other from Genentech, grants, personal fees and 
other from Novartis, grants and personal fees from GSK, personal 
fees from Sanofi/Regeneron, personal fees from Amgen, personal 
fees from Thermo Fisher, grants from Instituto Carlos III, personal 
fees from LEO Pharma, personal fees from Almirall and personal fees 
from Avene, outside the submitted work. M. Gonçalo has been a 
speaker and/or advisor for Abbie, LEO Phama, Lilly, Novartis, Pfizer, 
Sanofi and Takeda, outside the submitted work. J.G. Holm has been 
a speaker for Novartis, outside the submitted work. E. Kocatürk 
reports personal fees from Novartis, Sanofi and Menarini, outside 
the submitted work. M. Makris reports personal fees from Novartis, 
Chiesi Hellas, AstraZeneca, Pfizer, GSK and Menarini, outside 
the submitted work. S. Valle reports personal fees from Novartis, 
Takeda, CSL Behring and Astra- Zeneca outside the submitted work. 
N. Wagner is or recently was a speaker and/or advisor for and/or has 
received research funding or is/was involved in clinical trials of/from 
ALK- Abelló, Novartis Pharma GmbH, Allergopharma GmbH &Co KG, 
Sanofi- Aventis Deutschland GmbH, Shire/Takeda, Blueprint, Abbvie 
GmbH & Co KG. P. Xepapadaki reports personal fees from Uriach, 
Novartis, Nestle and Nutricia, outside the submitted work. M. 

Mauer is or recently was a speaker and/or advisor for and/or has re-
ceived research funding from Allakos, Aralez, ArgenX, AstraZeneca, 
Celldex, Centogene, CSL Behring, FAES, Genentech, GIInnovation, 
Innate Pharma, Kyowa Kirin, LEO Pharma, Lilly, Menarini, Moxie, 
MSD, Novartis, Roche, Sanofi/Regeneron, Third HarmonicBio, UCB, 
and Uriach, outside the submitted work. All other authors have no 
conflict of interest within the scope of the submitted work.

AUTHOR CONTRIBUTION
M. Bizjak initiated, entitled, and designed the COLD- CE study, col-
lected data, performed data quality controls, and developed the 
manuscript. D. Terhorst- Molawi and M. Maurer contributed to study 
design and provided critical input to the manuscript. M. Bizjak and 
D. Terhorst- Molawi were principal investigators. M. Bizjak and D. 
Dinevski performed statistical analyses. All authors contributed to 
the acquisition of data, interpretation of data, and manuscript devel-
opment and approved it for publication.

Mojca Bizjak1,2

Mitja Košnik1,3

Dejan Dinevski2

Simon Francis Thomsen4

Daria Fomina5,6

Elena Borzova7,8

Kanokvalai Kulthanan9

Raisa Meshkova10

Fernando Monteiro Aarestrup11

Dalia Melina Ahsan12,13

Mona Al- Ahmad14

Sabine Altrichter12,13,15

Andrea Bauer16

Maxi Brockstädt12,13

Célia Costa17

Semra Demir18

Roberta Fachini Criado19

Luis Felipe Ensina20

Asli Gelincik18

Ana Maria Giménez- Arnau21

Margarida Gonçalo22

Maia Gotua23

Jesper Grønlund Holm4

Naoko Inomata24

Alicja Kasperska- Zajac25

Maryam Khoshkhui26

Aliya Klyucharova27,28

Emek Kocatürk29

Rongbiao Lu30

Michael Makris31

Natalya Maltseva5

Maria Pasali31

Marisa Paulino17

David Pesqué21

Jonny Peter32,33

German Dario Ramón34

http://www.ga2len-ucare.com
mailto:
https://orcid.org/0000-0003-2595-468X
https://orcid.org/0000-0002-4701-7374
https://orcid.org/0000-0001-5285-2246
https://orcid.org/0000-0002-4838-300X
https://orcid.org/0000-0002-5083-6637
https://orcid.org/0000-0003-1587-9137
https://orcid.org/0000-0002-7618-821X
https://orcid.org/0000-0002-7806-9484
https://orcid.org/0000-0003-3720-7032
https://orcid.org/0000-0001-9955-385X
https://orcid.org/0000-0002-4411-3088
https://orcid.org/0000-0003-3449-5868
https://orcid.org/0000-0003-2482-3047
https://orcid.org/0000-0001-8652-3619
https://orcid.org/0000-0002-3524-9952
https://orcid.org/0000-0001-9548-5423
https://orcid.org/0000-0001-6842-1360
https://orcid.org/0000-0003-2497-4128
https://orcid.org/0000-0002-5079-8562
https://orcid.org/0000-0002-1989-9824
https://orcid.org/0000-0002-2000-0070
https://orcid.org/0000-0002-0363-6536
https://orcid.org/0000-0001-9045-5831
https://orcid.org/0000-0003-2801-0959
https://orcid.org/0000-0001-8609-2361
https://orcid.org/0000-0003-2713-2380
https://orcid.org/0000-0002-6513-0792
https://orcid.org/0000-0002-2568-3333
https://orcid.org/0000-0002-5821-9780
https://orcid.org/0000-0002-2658-0723
https://orcid.org/0000-0001-9990-8147


4  |    LETTER 

Carla Ritchie35

Solange Oliveira Rodrigues Valle36

Michael Rudenko37

Agnieszka Sikora25

Nicola Wagner38

Paraskevi Xepapadaki39

Xiaoyang Xue40

Zuotao Zhao41

Dorothea Terhorst- Molawi12,13

Marcus Maurer12,13

1Division of Allergy, Urticaria Center of Reference and 
Excellence (UCARE), University Clinic of Respiratory and Allergic 

Diseases Golnik, Golnik, Slovenia
2Faculty of Medicine, University of Maribor, Maribor, Slovenia

3Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia
4Department of Dermatology, Urticaria Center of Reference 

and Excellence (UCARE), Bispebjerg Hospital, University of 
Copenhagen, Copenhagen, Denmark

5Center of Allergy and Immunology, Urticaria Center of 
Reference and Excellence (UCARE), Clinical State Hospital 52, 
Moscow Ministry of Healthcare, Moscow, Russian Federation

6Department of Clinical Immunology and Allergology, I.M. 
Sechenov First Moscow State Medical University, Moscow, 

Russian Federation
7Department of Dermatology and Venereology, I.M. Sechenov 

First Moscow State Medical University, Moscow, Russian 
Federation

8Department of Clinical Genetics, Veltischev Research and 
Clinical Institute for Pediatrics of the Pirogov Russian National 

Research Medical University, Moscow, Russian Federation
9Department of Dermatology, Urticaria Center of Reference 

and Excellence (UCARE), Faculty of Medicine Siriraj Hospital, 
Mahidol University, Bangkok, Thailand

10Department of Clinical Immunology and Allergology, Urticaria 
Center of Reference and Excellence (UCARE), Smolensk State 

Medical University, Smolensk, Russian Federation
11Faculdade de Ciências, Médicas e da Saúde de Juiz de Fora 

(SUPREMA), Urticaria Center of Reference and Excellence 
(UCARE), Hospital Maternidade Therezinha de Jesus, Minas 

Gerais, Brazil
12Urticaria Center of Reference and Excellence (UCARE), 

Institute of Allergology, Charité – Universitätsmedizin Berlin, 
Corporate member of Freie Universität Berlin and Humboldt- 

Universität zu Berlin, Berlin, Germany
13Fraunhofer Institute for Translational Medicine and 

Pharmacology ITMP, Allergology and Immunology, Berlin, 
Germany

14Microbiology Department, Faculty of Medicine, Urticaria 
Center of Reference and Excellence (UCARE), Kuwait University, 

Safat, Kuwait
15Department of Dermatology and Venerology, Urticaria Center 

of Reference and Excellence (UCARE), Comprehensive Allergy 
Center, Kepler University Hospital, Linz, Austria

16Department of Dermatology, Urticaria Center of Reference 
and Excellence (UCARE), University Allergy Center, University 

Hospital Carl Gustav Carus, Technical University, Dresden, 
Germany

17Immunoallergology Department, Urticaria Center of Reference 
and Excellence (UCARE), Hospital de Santa Maria, CHULN, 

Lisbon, Portugal
18Division of Allergy, Department of Internal Medicine, 

Istanbul Faculty of Medicine, Urticaria Center of Reference and 
Excellence (UCARE), Istanbul University, Istanbul, Turkey

19Faculdade de Medicina do ABC (FMABC), Urticaria Center of 
Reference and Excellence (UCARE), Santo André, Brazil
20Division of Allergy, Department of Pediatrics, Clinical 

Immunology and Rheumatology, Urticaria Center of Reference 
and Excellence (UCARE), Federal University of São Paulo, São 

Paulo, Brazil
21Department of Dermatology, Urticaria Center of Reference 
and Excellence (UCARE), Hospital del Mar, IMIM, Universitat 

Autònoma, Barcelona, Spain
22Clinic of Dermatology, Urticaria Center of Reference and 

Excellence (UCARE), University Hospital and Faculty of 
Medicine, University of Coimbra, Coimbra, Portugal

23Center of Allergy and Immunology, Urticaria Center of 
Reference and Excellence (UCARE), Tbilsi, Georgia

24Department of Environmental Immuno- Dermatology, Urticaria 
Center of Reference and Excellence (UCARE), Yokohama City 

University Graduate School of Medicine, Yokohama, Japan
25European Center for Diagnosis and Treatment of Urticaria/

Angioedema (GA2LEN UCARE /ACARE Network) & Department 
of Clinical Allergology and Urticaria of Medical University of 

Silesia, Bytom, Poland
26Allergy Research Center, Mashhad University of Medical 

Sciences, Mashhad, Iran
27Department of Clinical Immunology and Allergology, 

Republican Center of Clinical Immunology and Allergology, 
Urticaria Center of Reference and Excellence (UCARE), 

Republican Clinical Hospital, Kazan State Medical University, 
Kazan, Russian Federation

28Department of Internal Diseases, Institute of Fundamental 
Medicine and Biology (IFMB) of Kazan Federal University, Kazan, 

Russian Federation
29Department of Dermatology, Urticaria Center of Reference 
and Excellence (UCARE), Koç University School of Medicine, 

Istanbul, Turkey
30Department of Dermatology, Urticaria Center of Reference 
and Excellence (UCARE), The Third Affiliated Hospital of Sun 

Yat- sen University, Guangzhou, China
31Allergy Unit, Second Department of Dermatology and 

Venereology, Urticaria Center of Reference and Excellence 
(UCARE), National and Kapodistrian University of Athens, 

University General Hospital “Attikon”, Athens, Greece
32Division of Allergy and Clinical Immunology, Department 

of Medicine, Urticaria Center of Reference and Excellence 
(UCARE), University of Cape Town, Cape Town, South Africa

https://orcid.org/0000-0001-5512-7349
https://orcid.org/0000-0002-6065-9451
https://orcid.org/0000-0003-0365-8636
https://orcid.org/0000-0002-6040-9305
https://orcid.org/0000-0001-9204-1923
https://orcid.org/0000-0003-0059-0541
https://orcid.org/0000-0002-9595-6050
https://orcid.org/0000-0001-9411-8998
mailto:
https://orcid.org/0000-0002-4121-481X


    | 5LETTER 

33Allergy and Immunology Unit, University of Cape Town Lung 
Institute, Cape Town, South Africa

34Instituto de Alergia e Inmunologia del Sur, Urticaria Center of 
Reference and Excellence (UCARE), Buenos Aires, Argentina

35Adults and Pediatrics Allergy Unit, Urticaria Center of 
Reference and Excellence (UCARE), Hospital Italiano de Buenos 

Aires, Buenos Aires, Argentina
36Department of Internal Medicine, Immunology Service, 

Urticaria Center of Reference and Excellence (UCARE), Federal 
University of Rio de Janeiro, Rio de Janeiro, Brazil

37London Allergy and Immunology Centre, Urticaria Center of 
Reference and Excellence (UCARE), London, UK

38Department of Dermatology, Urticaria Center of Reference 
and Excellence (UCARE), University Hospital of Erlangen, 

University of Erlangen- Nuremberg (FAU), Germany
39Allergy Unit, 2nd Pediatric Clinic, Urticaria Center of 

Reference and Excellence (UCARE), National and Kapodistrian 
University of Athens, Athens, Greece

40Department of General Practice, Urticaria Center of Reference 
and Excellence (UCARE), Community Health Service Center, 

Guangzhou City, China
41Department of Dermatology and Venerology, Urticaria Center 

of Reference and Excellence (UCARE), Beijing Key Laboratory 
of Molecular Diagnosis on Dermatoses and National Clinical 

Research Center for Skin and Immune Diseases, Peking 
University First Hospital, Beijing, China

Correspondence
Marcus Maurer, Institute of Allergology, Charité 

– Universitätsmedizin Berlin, corporate member of Freie 
Universität Berlin and Humboldt- Universität zu Berlin 
& Fraunhofer Institute for Translational Medicine and 

Pharmacology ITMP, Allergology and Immunology, Berlin, 
Germany.

Email: marcus.maurer@charite.de
Mojca Bizjak, Division of Allergy, University Clinic of 

Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.
Email: mojca.bizjak@klinika-golnik.si

ORCID
Mojca Bizjak  https://orcid.org/0000-0003-2595-468X 
Mitja Košnik  https://orcid.org/0000-0002-4701-7374 
Dejan Dinevski  https://orcid.org/0000-0001-5285-2246 
Simon Francis Thomsen  https://orcid.org/0000-0002-4838-300X 
Daria Fomina  https://orcid.org/0000-0002-5083-6637 
Elena Borzova  https://orcid.org/0000-0003-1587-9137 
Kanokvalai Kulthanan  https://orcid.org/0000-0002-7618-821X 
Raisa Meshkova  https://orcid.org/0000-0002-7806-9484 
Mona Al- Ahmad  https://orcid.org/0000-0003-3720-7032 
Sabine Altrichter  https://orcid.org/0000-0001-9955-385X 
Andrea Bauer  https://orcid.org/0000-0002-4411-3088 
Semra Demir  https://orcid.org/0000-0003-3449-5868 
Roberta Fachini Criado  https://orcid.org/0000-0003-2482-3047 
Luis Felipe Ensina  https://orcid.org/0000-0001-8652-3619 

Asli Gelincik  https://orcid.org/0000-0002-3524-9952 
Ana Maria Giménez- Arnau  https://orcid.org/0000-0001-9548-5423 
Margarida Gonçalo  https://orcid.org/0000-0001-6842-1360 
Maia Gotua  https://orcid.org/0000-0003-2497-4128 
Jesper Grønlund Holm  https://orcid.org/0000-0002-5079-8562 
Naoko Inomata  https://orcid.org/0000-0002-1989-9824 
Alicja Kasperska- Zajac  https://orcid.org/0000-0002-2000-0070 
Maryam Khoshkhui  https://orcid.org/0000-0002-0363-6536 
Aliya Klyucharova  https://orcid.org/0000-0001-9045-5831 
Emek Kocatürk  https://orcid.org/0000-0003-2801-0959 
Rongbiao Lu  https://orcid.org/0000-0001-8609-2361 
Michael Makris  https://orcid.org/0000-0003-2713-2380 
Maria Pasali  https://orcid.org/0000-0002-6513-0792 
Marisa Paulino  https://orcid.org/0000-0002-2568-3333 
David Pesqué  https://orcid.org/0000-0002-5821-9780 
Jonny Peter  https://orcid.org/0000-0002-2658-0723 
German Dario Ramón  https://orcid.org/0000-0001-9990-8147 
Solange Oliveira Rodrigues Valle  https://orcid.
org/0000-0001-5512-7349 
Michael Rudenko  https://orcid.org/0000-0002-6065-9451 
Agnieszka Sikora  https://orcid.org/0000-0003-0365-8636 
Nicola Wagner  https://orcid.org/0000-0002-6040-9305 
Paraskevi Xepapadaki  https://orcid.org/0000-0001-9204-1923 
Xiaoyang Xue  https://orcid.org/0000-0003-0059-0541 
Zuotao Zhao  https://orcid.org/0000-0002-9595-6050 
Dorothea Terhorst- Molawi  https://orcid.org/0000-0001-9411-8998 
Marcus Maurer  https://orcid.org/0000-0002-4121-481X 

R E FE R E N C E S
 1. Ewan P, Brathwaite N, Leech S, et al. BSACI guideline: prescribing an 

adrenaline auto- injector. Clin Exp Allergy. 2016;46(10):1258- 1280.
 2. Maltseva N, Borzova E, Fomina D, et al. Cold urticaria -  What we 

know and what we do not know. Allergy. 2021;76(4):1077- 1094.
 3. Bizjak M, Kosnik M, Dinevski D, et al. Risk factors for systemic re-

actions in typical cold urticaria: results from the COLD- CE study. 
Allergy. 2021. doi:10.1111/all.15194. Online ahead of print. PMID: 
34862605.

 4. Gernez Y, Sicherer SH, Wang J. Variability in diagnosis and man-
agement of acquired cold- induced urticaria. J Allergy Clin Immunol 
Pract. 2018;6(4):1396- 1399.

 5. Maurer M, Metz M, Bindslev- Jensen C, et al. Definition, aims, and 
implementation of GA(2) LEN urticaria centers of reference and ex-
cellence. Allergy. 2016;71(8):1210- 1218.

 6. Bizjak M, Maurer M, Kosnik M, et al. Severe cold urticaria 
can point to an underlying clonal mast cell disorder. Allergy. 
2021;76(8):2609- 2613.

SUPPORTING INFORMATION
Additional supporting information may be found in the online 
version of the article at the publisher’s website.

How to cite this article: Bizjak M, Košnik M, Dinevski D, et al. 
Adrenaline autoinjector is underprescribed in typical cold 
urticaria patients. Allergy. 2022;00:1– 5. doi:10.1111/all.15274

mailto:marcus.maurer@charite.de
mailto:mojca.bizjak@klinika-golnik.si
https://orcid.org/0000-0003-2595-468X
https://orcid.org/0000-0003-2595-468X
https://orcid.org/0000-0002-4701-7374
https://orcid.org/0000-0002-4701-7374
https://orcid.org/0000-0001-5285-2246
https://orcid.org/0000-0001-5285-2246
https://orcid.org/0000-0002-4838-300X
https://orcid.org/0000-0002-4838-300X
https://orcid.org/0000-0002-5083-6637
https://orcid.org/0000-0002-5083-6637
https://orcid.org/0000-0003-1587-9137
https://orcid.org/0000-0003-1587-9137
https://orcid.org/0000-0002-7618-821X
https://orcid.org/0000-0002-7618-821X
https://orcid.org/0000-0002-7806-9484
https://orcid.org/0000-0002-7806-9484
https://orcid.org/0000-0003-3720-7032
https://orcid.org/0000-0003-3720-7032
https://orcid.org/0000-0001-9955-385X
https://orcid.org/0000-0001-9955-385X
https://orcid.org/0000-0002-4411-3088
https://orcid.org/0000-0002-4411-3088
https://orcid.org/0000-0003-3449-5868
https://orcid.org/0000-0003-3449-5868
https://orcid.org/0000-0003-2482-3047
https://orcid.org/0000-0003-2482-3047
https://orcid.org/0000-0001-8652-3619
https://orcid.org/0000-0001-8652-3619
https://orcid.org/0000-0002-3524-9952
https://orcid.org/0000-0002-3524-9952
https://orcid.org/0000-0001-9548-5423
https://orcid.org/0000-0001-9548-5423
https://orcid.org/0000-0001-6842-1360
https://orcid.org/0000-0001-6842-1360
https://orcid.org/0000-0003-2497-4128
https://orcid.org/0000-0003-2497-4128
https://orcid.org/0000-0002-5079-8562
https://orcid.org/0000-0002-5079-8562
https://orcid.org/0000-0002-1989-9824
https://orcid.org/0000-0002-1989-9824
https://orcid.org/0000-0002-2000-0070
https://orcid.org/0000-0002-2000-0070
https://orcid.org/0000-0002-0363-6536
https://orcid.org/0000-0002-0363-6536
https://orcid.org/0000-0001-9045-5831
https://orcid.org/0000-0001-9045-5831
https://orcid.org/0000-0003-2801-0959
https://orcid.org/0000-0003-2801-0959
https://orcid.org/0000-0001-8609-2361
https://orcid.org/0000-0001-8609-2361
https://orcid.org/0000-0003-2713-2380
https://orcid.org/0000-0003-2713-2380
https://orcid.org/0000-0002-6513-0792
https://orcid.org/0000-0002-6513-0792
https://orcid.org/0000-0002-2568-3333
https://orcid.org/0000-0002-2568-3333
https://orcid.org/0000-0002-5821-9780
https://orcid.org/0000-0002-5821-9780
https://orcid.org/0000-0002-2658-0723
https://orcid.org/0000-0002-2658-0723
https://orcid.org/0000-0001-9990-8147
https://orcid.org/0000-0001-9990-8147
https://orcid.org/0000-0001-5512-7349
https://orcid.org/0000-0001-5512-7349
https://orcid.org/0000-0001-5512-7349
https://orcid.org/0000-0002-6065-9451
https://orcid.org/0000-0002-6065-9451
https://orcid.org/0000-0003-0365-8636
https://orcid.org/0000-0003-0365-8636
https://orcid.org/0000-0002-6040-9305
https://orcid.org/0000-0002-6040-9305
https://orcid.org/0000-0001-9204-1923
https://orcid.org/0000-0001-9204-1923
https://orcid.org/0000-0003-0059-0541
https://orcid.org/0000-0003-0059-0541
https://orcid.org/0000-0002-9595-6050
https://orcid.org/0000-0002-9595-6050
https://orcid.org/0000-0001-9411-8998
https://orcid.org/0000-0001-9411-8998
https://orcid.org/0000-0002-4121-481X
https://orcid.org/0000-0002-4121-481X
https://doi.org/10.1111/all.15194
https://doi.org/10.1111/all.15274

