
HAL Id: hal-03437014
https://amu.hal.science/hal-03437014

Submitted on 9 Feb 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Management of anaphylaxis due to COVID-19 vaccines
in the elderly

Jean Bousquet, Ioana Agache, Hubert Blain, Marek Jutel, Maria Teresa
Ventura, Margitta Worm, Stefano del Giacco, Athanasios Benetos, Beatrice

Maria Bilo, Wienczyslawa Czarlewski, et al.

To cite this version:
Jean Bousquet, Ioana Agache, Hubert Blain, Marek Jutel, Maria Teresa Ventura, et al.. Manage-
ment of anaphylaxis due to COVID-19 vaccines in the elderly. Allergy, 2021, 76 (10), pp.2952-2964.
�10.1111/all.14838�. �hal-03437014�

https://amu.hal.science/hal-03437014
https://hal.archives-ouvertes.fr


2952  |     Allergy. 2021;76:2952–2964.wileyonlinelibrary.com/journal/all

Received: 9 February 2021  | Revised: 19 March 2021  | Accepted: 29 March 2021

DOI: 10.1111/all.14838  

E A A C I  P O S I T I O N  P A P E R

Management of anaphylaxis due to COVID- 19 vaccines in the 
elderly

Jean Bousquet1,2,3  |   Ioana Agache4  |   Hubert Blain5 |   Marek Jutel6,7 |   
Maria Teresa Ventura8 |   Margitta Worm1  |   Stefano Del Giacco9 |   
Athanasios Benetos10 |   Beatrice Maria Bilo11,12 |   Wienczyslawa Czarlewski13 |   
Amir Hamzah Abdul Latiff14 |   Mona Al- Ahmad15,16  |   Elizabeth Angier17 |   
Isabella Annesi- Maesano18  |   Marina Atanaskovic- Markovic19  |   
Claus Bachert20,21,22,23  |   Annick Barbaud24,25 |   Anna Bedbrook14 |   Kazi S. Bennoor26 |   
Elena Camelia Berghea27,28 |   Carsten Bindslev- Jensen29 |   Sergio Bonini30  |   
Sinthia Bosnic- Anticevich31,32 |   Knut Brockow33  |   Luisa Brussino34 |   
Paulo Camargos35 |   G. Walter Canonica36,37  |   Victoria Cardona38,39  |   
Pedro Carreiro- Martins40,41  |   Ana Carriazo42 |   Thomas Casale43 |   
Jean- Christoph Caubet44  |   Lorenzo Cecchi45  |   Antonio Cherubini46 |   
George Christoff47 |   Derek K. Chu48 |   Alvaro A. Cruz49  |   Dejan Dokic50 |   
Yehia El- Gamal†51 |   Motohiro Ebisawa52  |   Bernadette Eberlein33 |   John Farrell53 |   
Montserrat Fernandez- Rivas54 |   Wytske J. Fokkens55,56 |   Joao A. Fonseca57,58 |   
Yadong Gao59 |   Gaëtan Gavazzi60 |   Radoslaw Gawlik61 |   Asli Gelincik62  |   
Bilun Gemicioğlu63 |   Maia Gotua64  |   Olivier Guérin65 |   Tari Haahtela66  |   
Karin Hoffmann- Sommergruber67 |   Hans Jürgen Hoffmann68,69 |   Maja Hofmann1 |   
Martin Hrubisko70 |   Maddalena Illario71 |   Carla Irani72 |   Zhanat Ispayeva73 |   
Juan Carlos Ivancevich74 |   Kaja Julge75 |   Igor Kaidashev76 |   Musa Khaitov77  |   
Edward Knol78 |   Helga Kraxner79 |   Piotr Kuna80 |   Violeta Kvedariene81,82 |   
Antti Lauerma83 |   Lan T. T. Le84 |   Vincent Le Moing85 |   Michael Levin86  |   
Renaud Louis87 |   Olga Lourenco88  |   Vera Mahler89 |   Finbarr C. Martin90 |   
Andrea Matucci91 |   Branislava Milenkovic92 |   Stéphanie Miot5 |   Emma Montella71 |   
Mario Morais- Almeida93  |   Charlotte G. Mortz29  |   Joaquim Mullol94,95 |   
Leyla Namazova- Baranova96 |   Hugo Neffen97 |   Kristof Nekam98 |   
Marek Niedoszytko99  |   Mikaëla Odemyr100 |   Robyn E. O’Hehir101  |   
Yoshitaka Okamoto102 |   Markus Ollert103,104 |   Oscar Palomares105  |   
Nikolaos G. Papadopoulos106  |   Petr Panzner107  |   Giovanni Passalacqua108  |    

© 2021 EAACI and John Wiley and Sons A/S. Published by John Wiley and Sons Ltd.

Abbreviations: ACE inhibitors, angiotensin converting enzyme inhibitor; ABCDE, Airway, Breathing, Circulation, Disability, Exposure; ARIA, Allergic Rhinitis and its Impact on Asthma; 
AT- 2- antagonists, Angiotensin II receptor type 2; EAACI, European Academy of Allergy and Clinical Immunology; EuGMS, European Geriatric Medicine Society; ICU, intensive care unit; 
IM, intramuscular; IV, Intravenous.

www.wileyonlinelibrary.com/journal/all
mailto:
https://orcid.org/0000-0002-4061-4766
https://orcid.org/0000-0001-7994-364X
https://orcid.org/0000-0002-3449-1245
https://orcid.org/0000-0003-3720-7032
https://orcid.org/0000-0002-6340-9300
https://orcid.org/0000-0003-1354-6072
https://orcid.org/0000-0003-4742-1665
https://orcid.org/0000-0003-0079-3031
https://orcid.org/0000-0002-2775-3681
https://orcid.org/0000-0001-8467-2557
https://orcid.org/0000-0003-2197-9767
https://orcid.org/0000-0002-4129-133X
https://orcid.org/0000-0001-5006-5724
https://orcid.org/0000-0002-0658-2449
https://orcid.org/0000-0002-7403-3871
https://orcid.org/0000-0003-4117-558X
https://orcid.org/0000-0002-3524-9952
https://orcid.org/0000-0003-2497-4128
https://orcid.org/0000-0003-4757-2156
https://orcid.org/0000-0003-4961-9640
https://orcid.org/0000-0003-2439-7981
https://orcid.org/0000-0002-8401-5976
https://orcid.org/0000-0003-1837-2980
https://orcid.org/0000-0001-8710-0829
https://orcid.org/0000-0003-1089-1911
https://orcid.org/0000-0002-3489-7595
https://orcid.org/0000-0003-4516-0369
https://orcid.org/0000-0002-4448-3468
https://orcid.org/0000-0002-1291-450X
https://orcid.org/0000-0002-5139-3604


    | 2953BOUSQUET ET al.

Vincenzo Patella109  |   Mirko Petrovic110 |   Oliver Pfaar111  |   Nhân Pham- Thi112 |   
Davor Plavec113,114 |   Todor A. Popov115 |   Marysia T. Recto116 |   
Frederico S. Regateiro117,118,119 |   Jacques Reynes85 |   Regina E. Roller- Winsberger120 |   
Yves Rolland121 |   Antonino Romano122,123 |   Carmen Rondon124,125  |   
Menachem Rottem126,127 |   Philip W. Rouadi128  |   Nathalie Salles129 |   
Boleslaw Samolinski130 |   Alexandra F. Santos131,132,133,134  |   Faradiba S Sarquis135 |   
Joaquin Sastre136  |   Jos M. G. A. Schols137 |   Nicola Scichilone138 |   Anna Sediva139 |   
Mohamed H. Shamji140,141  |   Aziz Sheikh142 |   Isabel Skypala143  |   
Sylwia Smolinska144,145 |   Milena Sokolowska146 |   Bernardo Sousa- Pinto57,58,147 |   
Milan Sova148 |   Rafael Stelmach149 |   Gunter Sturm150,151 |   Charlotte Suppli Ulrik152 |   
Ana Maria Todo- Bom153  |   Sanna Toppila- Salmi66 |   Ioanna Tsiligianni154,155  |    
Maria Torres156  |   Eva Untersmayr157 |   Marilyn Urrutia Pereira158 |   
Arunas Valiulis159,160  |   Joana Vitte161,162  |   Alessandra Vultaggio91 |   Dana Wallace163 |   
Jolanta Walusiak- Skorupa164 |   De- Yun Wang165 |   Susan Waserman48 |   
Arzu Yorgancioglu166 |   Osman M. Yusuf167 |   Mario Zernotti168 |   Mihaela Zidarn169 |   
Tomas Chivato170  |   Cezmi A. Akdis171  |   Torsten Zuberbier1 |   Ludger Klimek172,173

1Department of Dermatology and Allergy, Comprehensive Allergy Center, Charité Universitätsmedizin Berlin, Humboldt- Universität zu Berlin, Berlin Institute 
of Health, Berlin, Germany
2University Hospital Montpellier, France
3MACVIA- France, Montpellier, France
4Faculty of Medicine, Transylvania University, Brasov, Romania
5Department of Geriatrics, Montpellier University Hospital, Montpellier, France
6Department of Clinical Immunology, Wrocław Medical University, Wroclaw, Poland
7ALL- MED Medical Research Institute, Wrocław, Poland
8University of Bari Medical School, Unit of Geriatric Immunoallergology, Bari, Italy
9Department of Medical Sciences and Public Health, Unit of Allergy and Clinical Immunology, University Hospital "Duilio Casula", University of Cagliari, 
Cagliari, Italy
10Department of Geriatrics, CHRU de Nancy and Inserm DCAC, Université de Lorraine, Nancy, France
11Allergy Unit, Department of Clinical and Molecular Sciences, Università Politecnica delle Marche, Ancona, Italy
12Department of Internal Medicine, University Hospital, Ospedali Riuniti di Ancona, Ancona, Italy
13Medical Consulting Czarlewski, Levallois, France
14Department of Pediatrics, Allergy & Immunology Centre, Pantai Hospital, Universiti Putra Malaysia Teaching Hospital, Kuala Lumpur, Malaysia
15Microbiology Department, Faculty of Medicine, Kuwait University, Kuwait City, Kuwait
16Department of Allergy, Al- Rashed Allergy Center, Kuwait City, Kuwait
17Primary Care and Population Sciences, University of Southampton, Southampton, UK
18Institut Desbrest d'Epidémiologie et Santé Publique (IDESP), INSERM et Université de Montpellier, Montpellier, France
19Faculty of Medicine, University Children's Hospital, University of Belgrade, Belgrade, Serbia
20Upper Airways Research Laboratory, ENT Department, Ghent University Hospital, Ghent, Belgium
21International Airway Research Center, Sun Yat- sen University, First Affiliated Hospital Guangzou, China
22Division of ENT Diseases, CLINTEC, Karolinska Institutet, Stockholm, Sweden
23Department of ENT Diseases, Karolinska University Hospital, Stockholm, Sweden
24Division of Service de Dermatologie et Allergologie, Hôpital Tenon, Paris, France
25Division of Equipe PEPITES, Sorbonne Université, Institut Pierre Louis d'Epidémiologie et de Santé Publique, Paris, France
26Department of Respiratory Medicine, National Institute of Diseases of the Chest and Hospital, Dhaka, Bangladesh
27Allergology and Clinical Immunology, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania
28Clinical Emergency Hospital for Children MS Curie, Bucharest, Romania
29Department of Dermatology and Allergy Centre, Odense University Hospital, Odense Research Center for Anaphylaxis (ORCA), Odense, Denmark

https://orcid.org/0000-0001-5640-6446
https://orcid.org/0000-0003-4374-9639
https://orcid.org/0000-0003-0976-3402
https://orcid.org/0000-0002-5365-9568
https://orcid.org/0000-0002-7805-1436
https://orcid.org/0000-0003-4689-6837
https://orcid.org/0000-0003-3425-3463
https://orcid.org/0000-0003-3629-4293
https://orcid.org/0000-0002-1850-6689
https://orcid.org/0000-0001-7922-7491
https://orcid.org/0000-0001-5228-471X
https://orcid.org/0000-0002-0287-9915
https://orcid.org/0000-0002-3344-9408
https://orcid.org/0000-0002-5403-0964
https://orcid.org/0000-0001-8020-019X
https://orcid.org/0000-0002-2455-0192


2954  |    BOUSQUET ET al.

30Institute of Translational Pharmacology, Italian National Research Council, Rome, Italy
31Woolcock Institute of Medical Research, University of Sydney, Glebe, NSW, Australia
32Woolcock Emphysema Centre, Sydney Local Health District, Glebe, NSW, Australia
33Department of Dermatology and Allergy Biederstein, School of Medicine, Technical University of Munich, Munich, Germany
34Department of Medical Sciences, Allergy and Clinical Immunology Unit, University of Torino & Mauriziano Hospital, Torino, Italy
35Department of Pediatrics, Medical School, Federal University of Minas Gerais, Belo Horizonte, Brazil
36Department of Biomedical Sciences, Humanitas University, Milan, Italy
37IRCCS Humanitas Research Hospital, Personalized Medicine, Asthma and Allergy, Milan, Italy
38Allergy Section, Department of Internal Medicine, Hospital Vall d'Hebron, Barcelona, Spain
39ARADyAL Research Network, Barcelona, Spain
40Serviço de Imunoalergologia, Hospital de Dona Estefânia, Centro Hospitalar de Lisboa Central, Lisbon, Portugal
41Faculdade de Ciências Médicas (FCM), CEDOC, Universidade Nova de Lisboa, Lisbon, Portugal
42Regional Ministry of Health of Andalusia, Seville, Spain
43Division of Allergy/Immunology, University of South Florida, Tampa, FL, USA
44Pediatric Allergy Unit, Department of Child and Adolescent, Geneva University Hospital, Geneva, Switzerland
45SOS Allergology and Clinical Immunology, USL Toscana Centro, Prato, Italy
46Geriatria, Accettazione Geriatrica e Centro di Ricerca per l’invecchiamento, IRCCS INRCA, Ancona, Italy
47Faculty of Public Health, Medical University, Sofia, Bulgaria
48Department of Medicine and Health Research Methods, Evidence & Impact, McMaster University, Hamilton, ON, Canada
49Fundação ProAR, Federal University of Bahia and GARD/WHO Planning Group, Salvador, BA, Brazil
50Medical Faculty, University Clinic of Pulmology and Allergy, Skopje, Republic of Macedonia
51Pediatric Allergy and Immunology Unit, Children’s Hospital, Ain Shams University, Cairo, Egypt
52Clinical Research Center for Allergy and Rheumatology, NHO Sagamihara National Hospital, Sagamihara, Japan
53LANUA International Healthcare Consultancy, Down, UK
54Allergy Department Hospital Clínico San Carlos, UCM, IdISSC, Madrid, Spain
55Department of Otorhinolaryngology, Academic Medical Centers, AMC, Amsterdam, The Netherland
56EUFOREA, Brussels, Belgium
57Faculdade de Medicina, CINTESIS, Center for Health Technology and Services Research, Universidade do Porto, Porto, Portugal
58Allergy Unit, CUF Porto, Porto, Portugal
59Department of Allergology, Zhongnan Hospital of Wuhan University, Wuhan, China
60Service Gériatrie Clinique, Centre Hospitalo- Universitaire Grenoble- Alpes, GREPI (TIMC- IMAG, CNRS 5525, Université Grenoble- Alpes, Grenoble, France
61Department of Internal Medicine, Allergy and Clin Immunology, Silesian University of Medicine, Katowice, Poland
62Division of Immunology and Allergic Diseases, Department of Internal Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey
63Department of Pulmonary Diseases, Istanbul University- Cerrahpasa, Cerrahpasa Faculty of Medicine, Istanbul, Turkey
64Center of Allergy and Immunology, Georgian Association of Allergology and Clinical Immunology, Tbilisi, Georgia
65Service de Gériatrie, CHRU, Nice, France
66Skin and Allergy Hospital, Helsinki University Hospital, University of Helsinki University, Helsinki, Finland
67Institute of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria
68Department of Respiratory Diseases and Allergy, Aarhus University Hospital, Aarhus, Denmark
69Institute of Clinical Medicine, Aarhus University, Aarhus, Denmark
70Department of Clinical Immunology and Allergy, Oncology Institute of St Elisabeth, Bratislava, Slovakia
71Department of Public Health and Research and Development Unit, Federico II University & Hospital, Naples, Italy
72Department of Internal Medicine and Infectious Diseases, St Joseph University, Hotel Dieu de France Hospital, Beirut, Lebanon
73President of Kazakhstan Association of Allergology and Clinical Immunology, Department of Allergology and Clinical Immunology, Kazakh National Medical 
University, Almaty, Kazakhstan
74Servicio de Alergia e Immunologia, Clinica Santa Isabel, Buenos Aires, Argentina
75Tartu University Institute of Clinical Medicine, Children's Clinic, Tartu, Estonia
76Ukrainina Medical Stomatological Academy, Poltava, Ukraine
77National Research Center, Institute of Immunology, Federal Medicobiological Agency, Laboratory of Molecular Immunology, Moscow, Russia
78Departments of Immunology and Dermatology/Allergology, University Medical Center, Utrecht, The Netherlands
79Department of Otorhinolaryngology, Head and Neck Surgery, Semmelweis University, Budapest, Hungary
80Division of Internal Medicine, Asthma and Allergy, Barlicki University Hospital, Medical University of Lodz, Lodz, Poland
81Institute of Biomedical Sciences, Department of Pathology, Faculty of Medicine, Vilnius University, Vilnius, Lithuania



    | 2955BOUSQUET ET al.

82Institute of Clinical Medicine, Clinic of Chest Diseases and Allergology, Faculty of Medicine, Vilnius University, Vilnius, Lithuania
83Department of Dermatology and Allergology, University of Helsinki and Helsinki University, Helsinki, Finland
84University of Medicine and Pharmacy, Hochiminh City, Vietnam
85Department of Infectiology, Montpellier University Hospital, Montpellier, France
86Division Paediatric Allergology, University of Cape Town, Cape Town, South Africa
87Department of Pulmonary Medicine, CHU Sart- Tilman, GIGA I3 Research Group, Liege, Belgium
88Faculty of Health Sciences, CICS –  UBI, Health Sciences Research Centre, University of Beira Interior, Covilhã, Portugal
89Paul- Ehrlich- Institut, Langen, Germany
90Emeritus Geriatrician and Professor of Medical Gerontology Population Health Sciences I, King’s College London, London, UK
91Immunoallergology Unit, Careggi University Hospital, Florence, Italy
92Clinic for Pulmonary Diseases, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, Serbian Association for Asthma and COPD, Belgrade, 
Serbia
93Allergy Center, CUF Descobertas Hospital, Lisbon, Portugal
94Rhinology Unit & Smell Clinic, ENT Department, Hospital Clínic, Barcelona, Spain
95Clinical & Experimental Respiratory Immunoallergy, IDIBAPS, CIBERES, University of Barcelona, Barcelona, Spain
96Pediatrics and Child Health Research Institute, Central Clinical Hospital of the Russian Academy of Sciences, Russian National Research Medical University, 
Moscow, Russia
97Director of Center of Allergy, Immunology and Respiratory Diseases, Santa Fe, Argentina
98Hospital of the Hospitaller Brothers in Buda, Budapest, Hungary
99Department of Allergology, Medical University of Gdańsk, Gdańsk, Poland
100EFA European Federation of Allergy and Airways Diseases Patients’ Associations, Brussels, Belgium
101Department of Allergy, Immunology and Respiratory Medicine, Central Clinical School, Monash University, Alfred Health, Melbourne, Vic., Australia
102Department of Otorhinolaryngology, Chiba University Hospital, Chiba, Japan
103Department of Infection and Immunity, Luxembourg Institute of Health, Esch- sur- Alzette, Luxembourg
104Department of Dermatology and Allergy Center, Odense Research Center for Anaphylaxis, Odense University Hospital, University of Southern Denmark, 
Odense, Denmark
105Department of Biochemistry and Molecular Biology, School of Chemistry, Complutense University of Madrid, Madrid, Spain
106Allergy Department, 2nd Pediatric Clinic, Athens General Children's Hospital "P&A Kyriakou”, University of Athens, Athens, Greece
107Department of Immunology and Allergology, Faculty of Medicine and Faculty Hospital in Pilsen, Charles University in Prague, Pilsen, Czech Republic
108Allergy and Respiratory Diseases, Ospedale Policlino San Martino - University of Genoa, Genoa, Italy
109Division of Allergy and Clinical Immunology, Department of Medicine, Agency of Health ASL Salerno, "Santa Maria della Speranza" Hospital, Salerno, Italy
110Department of Internal Medicine and Paediatrics, Section of Geriatrics, Faculty of Medicine and Health Sciences, Ghent University, Ghent, Belgium
111Department of Otorhinolaryngology, Head and Neck Surgery, Section of Rhinology and Allergy, University Hospital Marburg, Philipps- Universität Marburg, 
Marburg, Germany
112Ecole polytechnique Palaiseau, IRBA (Institut de Recherche bio- Médicale des Armées), Bretigny, France
113Children’s Hospital Srebrnjak, Zagreb, Croatia
114School of Medicine, University J.J. Strossmayer, Osijek, Croatia
115University Hospital, Sv Ivan Rilski’, Sofia, Bulgaria
116Asian Hospital and Medical Center, Manilla, Philippines
117Allergy and Clinical Immunology Unit, Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal
118Institute of Immunology, Faculty of Medicine, University of Coimbra, Coimbra, Portugal
119Faculty of Medicine, ICBR -  Coimbra Institute for Clinical and Biomedical Research, CIBB, University of Coimbra, Coimbra, Portugal
120Medical University of Graz, Graz, Austria
121Gérontopôle de Toulouse, INSERM 1027, Toulouse, France
122Oasi Research Institute- IRCCS, Troina, Italy
123Fondazione Mediterranea GB Morgagni, Catania, Italy
124Allergy Unit, Hospital Regional Universitario de Malaga, Malaga, Spain
125Allergy Research Group, Instituto de Investigación Biomedica de Malaga- IBIMA and ARADyAL, Malaga, Spain
126Division of Allergy Asthma and Clinical Immunology, Emek Medical Center, Afula, Israel
127Rappaport Faculty of Medicine, Technion- Israel Institute of Technology, Haifa, Israel
128Department of Otolaryngology- Head and Neck Surgery, Eye and Ear University Hospital, Beirut, Lebanon
129Société Française de Gériatrie et Gérontologie, Paris, France
130Department of Prevention of Environmental Hazards, Allergology & Immunology, Medical University of Warsaw, Warsaw, Poland



2956  |    BOUSQUET ET al.

131Department of Women and Children's Health (Paediatric Allergy), School of Life Course Sciences, Faculty of Life Sciences and Medicine, King's College 
London, London, UK
132Peter Gorer Department of Immunobiology, School of Immunology and Microbial Sciences, Faculty of Life Sciences and Medicine, King's College London, 
London, UK
133Children's Allergy Service, Evelina London Children's Hospital Guy'sand St Thomas, Hospital, London, UK
134Asthma UK Centre for Allergic Mechanisms in Asthma, London, UK
135Asthma Reference Center, School of Medicine of Santa Casa de Misericórdia of Vitória, Espírito Santo, Brazil
136Faculty of Medicine, Fundacion Jimenez Diaz, CIBERES, Autonoma University of Madrid, Madrid, Spain
137Department of Health Services Research, Department of Family Medicine Caphri -  Care and Public Health Research Institute, Maastricht University, 
Maastrich, NL, USA
138PROMISE Department, University of Palermo, Palermo, Italy
139Department of Immunology, Second Faculty of Medicine, Charles University and Motol University Hospital, Prague, Czech Republic
140Immunomodulation and Tolerance Group, Imperial College London, London, UK
141Allergy and Clinical Immunology, Imperial College London, London, UK
142Usher Institute, The University of Edinburgh, Edinburgh, UK
143Royal Brompton and Harefield NHS Foundation Trust, London, UK
144Department of Clinical Immunology, Wroclaw Medical University, Wroclaw, Poland
145ALL- MED" Medical Research Institute, Wroclaw, Poland
146Christine Kühne -  Center for Allergy Research and Education, CK- CARE, Davos, Switzerland
147MEDCIDS –  Department of Community Medicine, Information and Health Decision Sciences, Faculty of Medicine, University of Porto, Porto, Portugal
148Department of Respiratory Medicine, University Hospital Olomouc, Olomouc, Czech Republic
149Pulmonary Division, Heart Institute (InCor, Hospital da Clinicas da Faculdade de Medicina da Universidade de Sao Paulo, Sao Paulo, Brazil
150Department of Dermatology and Venerology, Medical University of Graz, Graz, Austria
151Austria Outpatient Allergy Clinic Reumannplatz, Vienna, Austria
152Department of Respiratory Medicine, Copenhagen University Hospital- Hvidovre, Institute of Clinical Medicine, University of Copenhagen, Copenhagen, 
Denmark
153Imunoalergologia, Centro Hospitalar Universitário de Coimbra and Faculty of Medicine, University of Coimbra, Coimbra, Portugal
154Health Planning Unit, Department of Social Medicine, Faculty of Medicine, University of Crete, Crete, Greece
155International Primary Care Respiratory Group IPCRG, Aberdeen, UK
156Allergy Unit, Málaga Regional University Hospital- IBIMA, Málaga, Spain
157Institute of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria
158Federal University of Pampa, Uruguaiana, Brazil
159Faculty of Medicine, Vilnius University, Institute of Clinical Medicine & Institute of Health Sciences, Vilnius, Lithuania
160European Academy of Paediatrics (EAP/UEMS- SP, Brussels, Belgium
161Aix- Marseille University, IRD, APHM, MEPHI, Marseille, France
162IHU Méditerranée Infection, Marseille and IDESP, INSERM, University of Montpellier, Montpellier, France
163Nova Southeastern University, Fort Lauderdale, FL, USA
164Department of Occupational Diseases and Environmental Health, Nofer Institute of Occupational Medicine, Lodz, Poland
165Department of Otolaryngology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore, Singapore
166Department of Pulmonary Diseases, Faculty of Medicine, Celal Bayar University, Manisa, Turkey
167The Allergy and Asthma Institute, Islamabad, Pakistan
168Universidad Católica de Córdoba, Universidad Nacional de Villa Maria, Villa Maria, Argentina
169University Clinic of Respiratory and Allergic Diseases, Golnik, Slovenia
170School of Medicine, University CEU San Pablo, Madrid, Spain
171Swiss Institute of Allergy and Asthma Research (SIAF), University of Zurich, Davos, Switzerland
172Department of Otolaryngology, Head and Neck Surgery, Universitätsmedizin Mainz, Mainz, Germany
173Center for Rhinology and Allergology, Wiesbaden, Germany



    | 2957BOUSQUET ET al.

1  |  INTRODUCTION

Older adults (over 65 years of age),1,2 especially men and/or those 
with diabetes,3 hypertension,4 and/or obesity,5 are prone to severe 
COVID- 19. Older men have more severe COVID- 19 infections than 
women of the same age.6- 9 Frailty is a risk factor for mortality from 
COVID- 19.10,11 The population residing in nursing homes generally 
includes subjects who are both old and suffering from multimorbid-
ity. Residential context increases social contacts in the same setting. 
A large number of COVID- 19- related deaths have been reported in 
nursing homes,12- 16 and recommendations to control COVID- 19 in 
these settings have been issued.16- 18 Discharge from hospitals to 
nursing homes also puts residents at risk.

In some countries, older adults, particularly those residing in 
nursing homes, have been prioritized to receive COVID- 19 vaccines 
due to high risk of death.

There are several peculiarities of the immune response to 
COVID- 19 vaccines in older people. For example, vaccine- induced 
local and systemic reactogenicity— such as pain, fatigue, headache, 
or fever— was generally lower in older recipients of mRNA- based 
COVID- 19 vaccine than in younger ones during the clinical trial 
phases.

However, in very rare instances, COVID- 19 vaccines can induce 
anaphylaxis.19- 21 Anaphylaxis in older people is not uncommon and is 
often more severe than in younger adults.22 Vaccinations are known 
to cause anaphylaxis, although very rarely.23,24 The benefit of the 
vaccination clearly outweighs the risk of severe anaphylaxis reaction 
to the COVID- 19 vaccines, even in older people suffering from se-
vere allergic diseases.

The staff responsible for vaccinating in nursing homes may come 
from different educational backgrounds and include primary care 
staff or geriatricians who may not have had much experience in the 

management of anaphylaxis. Potential rapid evaluation and differ-
ential diagnosis of symptoms are therefore important. Moreover, in 
many countries, the equipment is insufficient in nursing homes (eg, 
lack of emergency medication, no possibility to provide IV therapy 
or infusion).

An ARIA- EAACI- EuGMS (Allergic Rhinitis and its Impact on 
Asthma, European Academy of Allergy and Clinical Immunology, 
European Geriatric Medicine Society) Working Group has proposed 
some recommendations for older adults receiving the COVID- 19 
vaccines.

2  | ANAPHYLAXIS TO COVID- 19 
VACCINES

Several adverse reactions are reported for the COVID- 19 vaccines. 
They are classified into very common (≥1/10), common (≥1/100 
to <1/10), uncommon (≥1/1000 to <1/100), rare (≥1/10,000 to 
<1/1000), very rare (<1/10,000), and not known (cannot be esti-
mated from the available data). Currently, due to lack of sufficient 
confirmed data, anaphylaxis/hypersensitivity is included under the 
“not known” category.

Following the approval of the COVID- 19 vaccine BNT162b2 
(Pfizer- BioNTech), several severe anaphylaxis cases occurred within 
the first few days of public vaccination.19,21 A first analysis of the data 
reported in the Vaccine Adverse Events Reporting System (VAERS, 
https://vaers.hhs.gov) of the United States showed an incidence of 
11.1 cases of anaphylaxis per million doses of the COVID- 19 vaccine 
BNT162b2. The VAERS report of 18 January 2021 reports a rate of 5 
anaphylaxis cases per million doses administered for the BNT162b2 
and 2.8 per million for the Moderna vaccine.25 Polyethylene glycol 
(PEG) contained in PEGylated excipients has been proposed to be an 
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(from 1 per 100,000 to 5 per million injections). Symptoms are similar in younger and 
older adults but they tend to be more severe in the older patients. Adrenaline is the 
mainstay treatment and should be readily available. A flowchart is proposed to man-
age anaphylaxis in the older patients.
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allergenic component of the vaccines.26 The median age of patients 
with anaphylaxis was 40 years (range =27– 60 years), and 90% of the 
reported cases occurred in women.27 Allergic reactions often, but 
not always, occurred in people with a previous history of severe al-
lergic reactions, many of them carrying an adrenaline (epinephrine) 
auto- injector. Moreover, during the clinical trial phases, vaccine- 
induced local and systemic reactogenicity, such as pain, fatigue, 
headache, or fever, was generally lower in older recipients of the 
mRNA- based COVID- 19 vaccine than in younger ones. Similar reac-
tions occurred with the Moderna vaccine albeit at a lower frequency 
(around 2.5 per million), but possibly more severe.28

The COVID- 19 vaccines will be administered to billions of indi-
viduals worldwide and there are raised concerns that severe adverse 
reactions— requiring continuous alertness and careful management— 
might sometimes occur. With the current information, the European 
Academy of Allergy and Clinical Immunology (EAACI) stated its posi-
tion for preliminary recommendations that are to be revised as soon 
as more data emerge.21,27,29

3  |  SYMPTOMS OF ANAPHYLAXIS IN 
OLDER PEOPLE

The European Anaphylaxis Registry includes data from 1,123 pa-
tients over 65 years of age with anaphylactic reactions. These data 
are provided by tertiary referral centers specialized in allergology 
and/or dermatology in Austria, Bulgaria, France, Germany, Italy, 
Poland, Spain, and Switzerland.30 In the registry, anaphylactic symp-
toms were similar in younger adults and older people, but their fre-
quency differed: cardiovascular symptoms occurred more frequently 
in older people (80% compared to 75% in adults). This confirmed 
previous observations that in patients presenting with anaphylaxis 
at the Emergency Department, an age of 65 or older was associated 
with an increased likelihood of cardiovascular symptoms.31 A major 
cardiovascular symptom was loss of consciousness (33%), while dizzi-
ness and tachycardia were more prevalent in younger adults. Cardiac 
arrest occurred in 3% of older persons and in 2% of younger adults. 
The skin was the most frequently involved organ system. Urticaria 
and angioedema are two clinical manifestations of anaphylaxis and 
usually appear before other symptoms. The severity of anaphylactic 
reactions in older patients without skin symptoms was increased in 
comparison to younger adults. Gastrointestinal symptoms occurred 
in a similar proportion in both groups. The respiratory system, espe-
cially dyspnea, was less frequently affected in older persons (63% 
compared to 70% in younger adults). However, cyanosis, syncope, 
and dizziness are highly predictive of shock development in older 
people. Severe anaphylactic reactions, including grade III (47%) and 
grade IV (4%) of the anaphylaxis Ring and Messmer classification,32 
were more prevalent in people aged 65+.

This registry indicates that symptoms are similar in younger/
middle- aged adults and older people but that they are more se-
vere in the older age group (Figure 1). Adrenaline was administered 
in 30% of older patients. Hospitalization was required in 60%, and 

19% of older patients were treated in an intensive care unit (ICU). 
Significantly more older people as compared to younger and middle- 
aged adults with grade II and III anaphylaxis needed hospitalization 
and ICU care32 (Figure 1 and Table 1). Considering different trig-
gers of anaphylaxis, higher age has been consistently associated 
with increased rates of fatal drug anaphylaxis. This may be related 
to an increased prevalence of drug allergy following an increased 
drug exposure, and/or to an increased underlying cardiovascular 
vulnerability.33

Anaphylaxis is usually graded according to Ring and Messmer32 
(Table 1), although there are proposals for new grading systems.34,35 
However, WHO and regulatory authorities recommend the use of 
the Brighton Collaboration Anaphylaxis Working Group for pharma-
covigilance registers.23

Classification according to the most severe symptom is 
mandatory.

4  |  RISK FACTORS FOR SEVERITY OF 
ANAPHYLAXIS IN OLDER PEOPLE

4.1  |  Comorbidity

In the European Anaphylaxis Registry, older age (excluding the 
confounding factor of concomitant cardiovascular or other dis-
eases) and concomitant mastocytosis36 were the most impor-
tant predictors for an increased risk of severe anaphylaxis.30,37- 39 
Hereditary alpha- tryptasemia is another risk factor. Anaphylaxis 
is more severe and has an increased risk of death in patients with 
coronary artery disease because both the number of mast cells and 
the production of their vasoactive mediators are increased in is-
chemic cardiomyopathy. In addition, atherosclerotic lesions make 
coronary arteries more susceptible to the effects of mast cell-  and 
basophil- derived mediators,40 and individuals with an underlying 
vascular illness less tolerant to hypoxia and hypotension during 
anaphylaxis.

F I G U R E  1  Hospitalizations and intensive care units in older 
people (from30). Grades of anaphylaxis according to Ring and 
Messner. Old age people: N = 1123, adults: N = 5768. ***: p < 0.001. 
In this study, hospitalization and ICU were differentiated between 
adults and old age people
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In older people from the registry, cardiovascular diseases, thyroid 
diseases, and cancer were more common than in younger adults.37

4.2  |  Polypharmacy and medications used in 
older people

In the European Anaphylaxis Registry, medications associated 
with an increased risk of severe anaphylaxis risk cofactors— such 
as ACE inhibitors (angiotensin- converting enzyme inhibitor), AT- 2- 
antagonists (Angiotensin II receptor type 2), ß- blockers, acetylcho-
line, and proton pump inhibitors— were significantly more frequently 
prescribed in older people (57%) than in younger adults (18%).38

Independent of the age of the patient, ß- blockers and ACE in-
hibitors administered close to allergen immunotherapy increased 
the risk of developing severe anaphylaxis, while aspirin and AT- 2 
did not.38 However, a systematic review with low- quality evidence 
showed that ß- blockers and ACE inhibitors increased the severity of 
anaphylaxis, due to differences in confounders, in particular, cardio-
vascular diseases.41

It is important to highlight the significant number of older pa-
tients who are being treated with anxiolytics, antidepressants, hyp-
notics, and other drugs that can act on the central nervous system 

and alter the individual person's recognition and perception of the 
symptoms and signs of anaphylaxis.

5  | MANAGEMENT OF ANAPHYLAXIS IN 
OLDER PEOPLE

5.1  |  The ABCDE approach

The Airway, Breathing, Circulation, Disability, Exposure (ABCDE) al-
gorithm is applicable in all clinical emergencies for immediate assess-
ment and treatment42 (Figure 2). If anaphylaxis is suspected, every 
patient should receive rapid evaluation of vital functions via ABCDE, 
and problems should be addressed in a targeted manner.

The aims of the ABCDE approach are42:

• To provide life- saving treatment.
• To break down complex clinical situations into more manageable 

parts.
• To serve as an assessment and treatment algorithm.
• To establish common situational awareness among all treatment 

providers.
• To buy time to establish a final diagnosis and treatment.

TA B L E  1  Symptoms and anaphylaxis grades (from Ring and Messmer32,52)

Grades Skin Abdomen Airways Cardiovascular system

I Itch
Flush
Urticaria
Angioedema

II Nausea
Cramps

Rhinorrhea
Hoarseness
Dyspnea

Tachycardia (>120/min)
Hypotension (<90 mm Hg syst)
Arrythmia

III Vomiting
Defecation

Laryngeal edema Bronchospasm
Cyanosis

Shock

IV Respiratory arrest Cardiac arrest

F I G U R E  2  The ABCDE approach in 
emergencies (from42) 
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F I G U R E  3  Diagnosis and management of severe allergic reactions after COVID- 19 vaccination in the vaccination center (from29) 

Swollen tongue-uvula,
Cramping abdominal pain,

vomiting,
diarrhea

OR
Shortness of breath,

wheeze
stridor

OR
Syncope,
incontinence

blood pressure drop

ORobserve at least 15 minutes
VACCINATION

Bronchospasm

Salbutamol
4-10 puffs

via large volume
spacer

No improvement
in 5-10 min:

REPEAT
EPINEPHRINE
(ADRENALINE)
intramuscularly

Blood pressure drop

2000-3000 ml of 0.9% NaCl
intravenously
in 10-20 min

Put the patient in the reclining position with legs up

intramuscularly in the mid-outer thigh quadriceps muscle

Administer EPINEPHRINE (ADRENALINE)
0.3 mg in auto-injector

OR
0.5 mg per dose (of 1:1000 (1 mg/ml) of aqueous solution)

URGENTLY

Secure intravenous accesses
and start infusion with 0.9% NaCl (10-20 ml/min)

Clear the airways
Administer Oxygen via facial mask (at least 10 liters/min)

AND

if

Discharge after 24 hrs
Refer to the allergy center for the urgent workup Transfer to ICU

if patient develops the following symptoms

if if

(monitor vital signs and observe at least 30 minutes in patients at high risk)

Monitor vital signs

CALL emergency assistance
depending on your location
(911, 112, ICU team)

if symptoms are fully resolved if symptoms continue

Generalized hives,
generalized pruritus,
generalized flushing,
face angioedema

Antihistamines
oral/parenteral
Glucocorticoids
oral/parenteral
observation 4 hr

AND
if

progress
in minutes

Discharge 4-8 hrs after full resolution
of the symptoms

Refer to the allergy center for the workup

resolved
not

resolved

ONLY
if isolated
and not

progressing

Advise against second planned SARS-CoV-2
vaccination until clarified by the allergy centre
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5.2  | Adrenaline in older people

Guidelines from EAACI43 and the World Allergy Organization44 rec-
ommend prompt intramuscular injection of adrenaline as first- line 
therapy for anaphylaxis. Adrenaline can counteract most severe 
symptoms of anaphylaxis in older people.22 Intramuscular admin-
istration of adrenaline, if possible using a ready- to- use preparation 
or auto- injector, is recommended. The initial dose is 0.3– 0.5 ml 
of a 1:1000 dilution (1 mg/ml). The patient should then be moni-
tored, and, if ineffective, the administration can be repeated after 
at least a 5- minute interval.22 The subcutaneous route should not 
be used because the vasoconstrictor effect of adrenaline injected 
into the subcutaneous tissue potentially delays adrenaline absorp-
tion.45 The intra- vascular route should be avoided since most car-
diovascular adverse events of adrenaline appear to occur via this 
route.46 Intravenous continuous infusion should only be given to pa-
tients not responding to intramuscular injection under careful ECG 
monitoring.43

During an anaphylactic reaction occurring in patients with car-
diovascular disease, the benefits versus the harms of adrenaline 
injection should be weighed carefully. The presence of cardiovas-
cular disease does not exclude the use of adrenaline in anaphylaxis 
since no other medications have life- saving effects in this medi-
cal emergency.40 There are no absolute contraindications to the 
prescription of self- injectable adrenaline in older patients or in 
those with a cardiovascular disease who are at risk of anaphylaxis. 
Serious adverse effects, such as ventricular arrhythmias, hyper-
tension, or myocardial ischemia, have not been reported following 
the use of adrenaline auto- injectors.47 However, older patients 
with anaphylaxis seem to be more likely to experience a cardiac 
adverse event after adrenaline injection, with those older than 
80 years having the highest risk.48

5.3  | Other treatments

Regular intake of multiple medications is frequent in older patients 
(polypharmacy). Co- medication may modify the evolution of ana-
phylaxis, and also its management. The therapeutic effect of adrena-
line may be blunted by ß- blockers. In this situation, if epinephrine is 
not effective, glucagon can be administered intravenously, as it has a 
mechanism of action independent of the ß- receptors.49,50 Older pa-
tients may be using sedating or psychotropic drugs, and these could 
affect the recognition and perception of anaphylactic symptoms.51

5.4  |  Equipment needed to perform vaccination 
safely in older people

• Vaccination should always be performed in a healthcare setting, 
which may be a mobile unit.

• All necessary aids and rescue drugs must be available in the vacci-
nation setting.

• All medical personnel assigned should receive training and be able 
to immediately recognize and manage an emergency situation, in-
cluding anaphylaxis.

6  |  PRACTICAL PREVENTION AND 
MANAGEMENT OF AN ANAPHYL AC TIC 
RE AC TION

As proposed in three ARIA- EAACI Position Papers on anaphylaxis to 
COVID- 19 vaccines, recommendations have been adapted for older 
patients.21,28,29

• Patients with a history of allergic diseases should not be excluded 
from the vaccines as the exclusion of all these patients from 
vaccination may have a significant impact on reaching the goal 
of herd immunity. However, without any allergist advice, a previ-
ously known allergy to the substances contained in the vaccines 
presents a contraindication, as well as a reaction to the first dose 
of the COVID- 19 vaccine, which presents a contraindication for 
administering the second dose. A previous severe anaphylactic 
reaction to other vaccines or drugs does not represent a contra-
indication. However, consultation with an allergist may be helpful 
to assess the individual situation.

• Healthcare practitioners vaccinating against COVID- 19 are re-
quired to be sufficiently prepared to recognize and treat anaphy-
laxis properly, particularly since older patients tend to have more 
severe anaphylactic symptoms. If a severe reaction occurs, hospi-
talization may be considered more readily than for younger adults 
after first- aid action.

• After vaccine administration, a mandatory observation period of 
at least 15 minutes is necessary for all individuals. This should 
include the possibility to administer adrenaline intra- muscularly 
(IM) in a sufficient dose. The observation period should be ex-
tended to 30 minutes for patients deemed at putative risk for ana-
phylactic reaction.

• The person injecting the vaccine should be capable of managing 
an anaphylaxis reaction at first instance and should have all the 
relevant medication for management readily available.

• In the case of COVID- 19 vaccines, there will be new proce-
dures outside of the medical setting. Thus, it is imperative that 
the relevant emergency medication (adrenaline and saline) is 
readily available at the setting— particularly in nursing homes or 
vaccine caravans— and that training of the personnel has been 
accomplished.

• The EAACI recently published the practical management of ana-
phylaxis (Figure 3).29
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