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From: Michael S Gold, MD Discipline of Paediatrics, School of Medicine, University of 

Adelaide, Adelaide South Australia 

To: Dr Greg Poland, Editor-in-Chief, Vaccine 

16 October 2022 

 

Dear Dr Poland 

We are pleased to submit our manuscript reporting the Brighton Collaboration definition for 

myocarditis and pericarditis, entitled: 

Anaphylaxis: revision of the Brighton Collaboration case definition 

As per our agreement, we have undergone formal review and have submitted the comments 

received and our responses. 

We have recently started working with Margaret Haugh, an experience publications writer, 

who will be helping to prepare our Brighton Collaboration definition manuscripts, submitting 

them and dealing with editorial comments, in collaboration with the authors. So that she will 

receive all correspondence related to this manuscript to ensure that you will receive a timely 

response, I have added her email address to my details. The email address will be deleted 

once the manuscript is published. 

Do not hesitate to contact us if you have any questions or need more information. 

 

Yours sincerely 

 

 

Michael S Gold, on behalf of co-authors 
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Abstract  1 

The Brighton Collaboration (BC) has formulated a number of case definitions which have 2 

primarily been applied to adverse events of special interest in the context of vaccine safety 3 

surveillance. This is a revision of the 2007 BC case definition for anaphylaxis. Recently, the 4 

BC definition has been widely used for evaluating reports of suspected anaphylaxis following 5 

COVID-19 vaccination. This has led to debate about the performance of the BC definition in 6 

comparison with those from the US National Institute of Allergy and Infectious Disease/Food 7 

Allergy Anaphylaxis Network (NIAID/FAAN) and the World Allergy Organization (WAO). 8 

BC convened an expert working group to revise the case definition based on their usual process 9 

of literature review and expert consensus. This manuscript presents the outcome of this process 10 

and proposes a revised case definition for anaphylaxis. Major and minor criteria have been re-11 

evaluated with an emphasis on the reporting of observable clinical signs, rather than subjective 12 

symptoms, and a clearer approach to the ascertainment of levels of certainty is provided. The 13 

BC case definition has also been aligned with other contemporary and international case 14 

definitions for anaphylaxis. 15 
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Disclaimer: The findings, opinions and assertions contained in this consensus document are 22 

those of the individual scientific professional members of the working group. They do not 23 

necessarily represent the official positions of each participant’s organization.  24 

Keywords: Anaphylaxis; adverse event following immunization; COVID-19 immunization; 25 

guidelines; case definition; vaccine safety 26 
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Abbreviations:  28 
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Abstract  46 

The Brighton Collaboration (BC) has formulated a number of case definitions which have 47 

primarily been applied to adverse events of special interest in the context of vaccine safety 48 

surveillance. This is a revision of the 2007 BC case definition for anaphylaxis. Recently, the 49 

BC definition has been widely used for evaluating reports of suspected anaphylaxis following 50 

COVID-19 vaccination. This has led to debate about the performance of the BC definition in 51 

comparison with those from the US National Institute of Allergy and Infectious Disease/Food 52 

Allergy Anaphylaxis Network (NIAID/FAAN) and the World Allergy Organization (WAO). 53 

BC convened an expert working group to revise the case definition based on their usual process 54 

of literature review and expert consensus. This manuscript presents the outcome of this process 55 

and proposes a revised case definition for anaphylaxis. Major and minor criteria have been re-56 

evaluated with an emphasis on the reporting of observable clinical signs, rather than subjective 57 

symptoms, and a clearer approach to the ascertainment of levels of certainty is provided. The 58 

BC case definition has also been aligned with other contemporary and international case 59 

definitions for anaphylaxis. 60 

  61 
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1. Preamble 62 

In 2007 the Brighton Collaboration (BC) published a case definition for anaphylaxis along 63 

with guidelines for data collection, analysis and presentation of immunization safety data [1]. 64 

It has been one of the most frequently cited BC case definitions for classifying adverse events 65 

following immunization (AEFIs) reported to pharmacovigilance reporting systems [2]. 66 

Recently the BC case definition for anaphylaxis has been widely applied to AEFI reports of 67 

suspected anaphylaxis following immunization with COVID-19 vaccines [3-8]. This has 68 

stimulated debate about the ability of the BC case definition to differentiate anaphylaxis from 69 

non-allergic events and from allergic but non-anaphylactic events. This in turn led to a 70 

comparison of different case definitions for anaphylaxis, including those proposed by the US 71 

National Institute of Allergy and Infectious Disease/Food Allergy Anaphylaxis Network 72 

(NIAID/FAAN) and the World Allergy Organization (WAO) [9-11]. The 2007 BC Working 73 

Group referenced the 2006 NIAID/FANN consensus definition but noted concern that it did 74 

not allow for different levels of evidence and made assumptions about ‘known allergens for 75 

the patient’ which rendered it less suitable for a vaccination setting. The WAO case definition 76 

was published several years after the BC case definition. It was always the intention of the BC 77 

to subject case definitions to cyclical review and revision every 3 to 5 years [12]. The 78 

anaphylaxis case definition has not been updated yet, and an update is now needed given the 79 

issues arising during COVID-19 vaccine deployment [13-17]. Accordingly, the purpose of this 80 

paper is to present the revised BC anaphylaxis case definition, based on current knowledge. It 81 

is intended for use in scientific and epidemiologic research relating to the safety of vaccines, 82 

as well as for determination of anaphylaxis rates in unvaccinated populations. The main 83 

objective of this case definition is to enable data comparability across trials and surveillance 84 

systems and, in turn, facilitate data interpretation and promote scientific understanding of 85 
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anaphylaxis. The case definition is not intended to assign causality or to guide clinical 86 

management. 87 

2. Introduction 88 

Anaphylaxis is a serious systemic hypersensitivity reaction that is usually rapid in onset and 89 

may cause death. Severe anaphylaxis is characterized by potentially life-threatening 90 

compromise of airways, breathing or circulation; in around 10% of cases, anaphylaxis can 91 

occur without typical skin features being present. Anaphylaxis results from widespread 92 

activation and degranulation of effector cells (including mast cells and probably basophils), 93 

resulting in the release of multiple mediators which include vasoactive substances, cytokines, 94 

proteases, lipids, chemokines, interleukins, hormones and neurotransmitters. The primary 95 

target organs for these mediators are the skin/mucosa, respiratory, cardiovascular and 96 

gastrointestinal systems [18]. An immunoglobulin E (IgE)-dependent, type 1 hypersensitivity 97 

reaction is the most common mechanism of anaphylaxis that results in mast cell degranulation 98 

through the allergen crosslinking of the high affinity Fc epsilon receptor I (FcεRI)-bound 99 

allergen-specific IgE on the cell surface. The IgE-independent mechanisms of mast cell and 100 

basophil degranulation are less well understood, for example, through the Mas-related G 101 

protein-coupled receptor X2 (MRGPRX2) [19]. Complement activation-related pseudo allergy 102 

(CARPA) is another mechanism, first described in drug allergy, where activation of 103 

complement triggers mast cell degranulation [20]. Anaphylaxis is a clinical diagnosis, which 104 

can be confirmed by the objective finding of raised serum mast cell tryptase (MCT) levels [21]. 105 

However, MCT is infrequently measured, even in high income countries with adequate 106 

resources. In addition, MCT may not be elevated in some presentations of anaphylaxis for 107 

reasons which are poorly understood (e.g., food allergy) [21]. 108 
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For the majority of anaphylaxis presentations, an allergen trigger can be identified (typically, 109 

exposure to a food, insect venom, drug or vaccine) and occasionally anaphylaxis can also be 110 

triggered by physical factors such as exercise or requires multiple co-factors (non-steroidal 111 

anti-inflammatory drugs, alcohol, fever) [22]. In some cases, no obvious trigger can be 112 

identified despite extensive investigation. These cases are referred to as idiopathic anaphylaxis, 113 

accounting for 30% to 60% of cases of anaphylaxis in adults and up to 10% of cases in children 114 

[23]. The frequency of idiopathic anaphylaxis presentations is likely to depend on the clinical 115 

resources and expertise available to identify a trigger and, as reported by the European 116 

Anaphylactic Registry, in highly specialistic settings this accounts for 6.5% of presentations 117 

[22]. In addition, in recent years this diagnosis has decreased due to the recognition of novel 118 

clinical entities (α-gal anaphylaxis) [24]. Anaphylaxis can also be a feature of systemic 119 

mastocytosis or mast cell activation syndrome [25].  120 

Anaphylaxis to vaccines is rare, despite the billions of vaccine doses that are administered 121 

globally. Reported rates of anaphylaxis as an AEFI are between 1:100,000 and 1:1,000,000 122 

vaccine doses administered, which meets the definition for a very rare event [26]. This ten-123 

fold or more difference in reporting rates results from variation in the specific vaccine or 124 

vaccines evaluated, methods used for case ascertainment (passive versus active surveillance), 125 

reporting bias, case definitions applied, and denominator used to calculate rates (vaccines 126 

distributed or number of vaccine doses actually administered or number of people vaccinated) 127 

[27]. AEFI reports can be challenging to interpret due to incomplete documentation of 128 

symptoms and signs and, in the case of hypersensitivity reactions, modification of the clinical 129 

presentation due to patient management with adrenaline (epinephrine). Standardization of 130 

case definitions is critical for comparing the rates of anaphylaxis across different vaccines or 131 

the same vaccine across different populations, both from clinical trials and post-licensure 132 

surveillance studies in high and low resourced countries [28]. However, having a standard 133 
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case definition may not ensure a uniform approach to data collection and analysis, and thus 134 

operational guidelines are also required, and these can be found in the anaphylaxis 135 

companion guide (https://zenodo.org/search?page=1&size=20&q=SPEAC). 136 

Recently the BC case definition for anaphylaxis has been widely used to assess reports of 137 

immediate adverse events following immunization with COVID-19 vaccines [3-8]. The 138 

application of this case definition for anaphylaxis has stimulated debate about its ability to 139 

differentiate anaphylaxis from non-allergic events, and allergic but non-anaphylactic events. 140 

This has led to comparisons of different case definitions for anaphylaxis, including the 141 

clinical criteria proposed by the NIAID/FAAN and the WAO [13, 15, 17]. Classification of 142 

an AEFI as anaphylaxis, when it is not anaphylaxis, and vice versa, can have significant 143 

implications for the individual vaccine recipient – an important issue when multiple doses of 144 

the same vaccine are required. In addition, erroneous classification can result in significant 145 

over-estimates of anaphylaxis rates, undermining public confidence in the safety of a 146 

particular vaccine [14].  147 

3. Methods for the revision of the Brighton Collaboration case definition for anaphylaxis  148 

The BC anaphylaxis working group (WG) was formed in June 2021 by invited expressions 149 

of interest. The final WG consisting of 10 members: six allergists (paediatric and/or adult) with 150 

an interest in vaccine allergy (MSG, MG, JMK, PJT, BYHT, MW) and four vaccine safety 151 

public health experts (SK, AA, KAT, BL). The WG included participants from United States 152 

of America (USA) (2), Canada (2), United Kingdom (UK) (1), Germany (1), India (1), 153 

Singapore (1), Sri Lanka (1) and Australia (1). A total of 12 virtual meetings, commencing in 154 

June 2021, were held. Prior to making changes to the existing case definition the WG discussed 155 

the strengths and weaknesses of the case definition and defined the objectives of formulating a 156 

revised case definition. The 2007 version was used as the starting point for discussion, which 157 
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focused on each major and minor criterion and formulation of the different levels of diagnostic 158 

certainty (Level 1 highest to Level 3 lowest). The WG members were asked to independently 159 

classify 15 AEFI reports of suspected anaphylaxis using the penultimate case definition. These 160 

classifications were analysed for consistency and used to refine the new case definition, which 161 

will be referred to as BC anaphylaxis - version 2 (BC-V2) and the original 2007 version will 162 

be referred to as BC anaphylaxis - version 1 (BC-V1).  163 

3.1. Rationale for selected decisions about changing the case definition of anaphylaxis 164 

Prior to revision of the BC-V1, the WG discussed the specific issues, summarised below, that 165 

needed to be addressed. 166 

3.2. Classification of AEFI reports as anaphylaxis – comparison of BC-V1, 167 

NIAID/FAAN and WAO case definitions.  168 

The WG was aware of the debate concerning the performance of the BC-V1 when compared 169 

with the NIAID/FAAN and WAO clinical criteria for classifying suspected anaphylaxis after 170 

immunization with COVID-19 vaccines. Some authors have suggested that using BC-V1 171 

resulted in an overestimate of cases [13-16] while others disagree [17]. In addition, using the 172 

BC-V1 there was double counting of lip swelling as both a major dermatological criterion and 173 

a major respiratory criterion leading to a Level 1 classification. In one prospective active 174 

surveillance study, 16 anaphylaxis cases were identified in 64,900 employees vaccinated with 175 

a messenger ribonucleic acid (mRNA) COVID-19 vaccine using a review of immunization and 176 

clinical details [29]. Using the BC-V1 definition and the NIAID/FAAN clinical criteria an 177 

anaphylaxis rate of 216 and 140 per million vaccine doses, respectively, can be calculated. This 178 

is much higher than the Centers for Disease Control (CDC) estimates of 2.5 to 4.7 per million 179 

doses from the Vaccine Adverse Event Report System using passive surveillance [30]. The 180 

authors postulate that the source, i.e., extent of detail and accuracy of information available, 181 

rather than the specific criteria, is the major contributor to differences in reported anaphylaxis 182 
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rates [17, 29]. Case reports of suspected anaphylaxis following mRNA vaccines first published 183 

by the CDC COVID-19 task force were reevaluated in another study [13]. Of the 31 cases 184 

judged by CDC reviewers to meet the BC case definition (Level 1, n=16, Level 2, n=14, Level 185 

3, n=1) only 20 met the definition when assessed by allergists (all of whom were experts in 186 

anaphylaxis). In addition, only 7 and 14 (of the 31 cases) met the NIAID/FAAN and WAO 187 

criteria for anaphylaxis, respectively.  188 

In considering these issues, the WG concluded that there is no ‘gold standard’ case definition 189 

for anaphylaxis. The purpose of the BC case definition differs from that of the NIAID/FAAN 190 

or WAO clinical criteria. The latter are used prospectively by front-line clinicians to facilitate 191 

diagnosis and treatment of anaphylaxis, due to any trigger, or retrospectively by specialist 192 

allergists to aid longer-term preventative management. In contrast, the BC case definition is 193 

meant to be applicable to a wide variety of settings, from pre-licensure controlled clinical trials 194 

to post-licensure AEFI reporting, where the assessment is usually post-hoc and often based on 195 

a bare minimum of clinical information. This process is facilitated by the definition of several 196 

levels of certainty. In comparing the BC V-1 criteria with the NIAID/FAAN and WAO criteria, 197 

the WG noted that the inclusion of subjective symptoms in BC-V1, particularly with respect to 198 

respiratory symptoms, could explain why many AEFI reports following immunization with 199 

COVID-19 vaccines might have been misclassified as anaphylaxis. For this reason, the WG 200 

closely reviewed the use of subjective symptoms in the revised definition, with the aim of 201 

improving the specificity of the definition. The WG further noted a significant area of 202 

ambiguity due to lip angioedema having been counted both as a major respiratory criterion 203 

(representing part of upper airway tract swelling) and as a major dermatological criterion (as 204 

part of angioedema) criterion resulting in a Level 1 BC classification. This is problematic 205 

because the opinion of the experts in the WG was that lip swelling was not usually reflective 206 
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of upper airway mucosal involvement and should only be regarded as a skin criterion (i.e., 207 

angioedema) – something entirely consistent with NIAID/FAAN and WAO clinical criteria.  208 

The revised WAO 2020 clinical criteria noted how some cases of anaphylaxis may present 209 

initially with sudden hypotension or respiratory tract obstruction (wheeze/stridor) in isolation, 210 

without multisystem involvement [11]. Skin signs are absent in 10-20% of presentations of 211 

fatal anaphylaxis [11]. The likelihood of this presentation for anaphylaxis following 212 

immunization is unknown. Though these single-system presentations meet a case definition in 213 

the NIAID/FAAN or WAO criteria, this is strictly in the context of exposure to a known or 214 

highly probable allergen for a given patient. For immunization this context would necessarily 215 

imply that a person with a previously known and pre-existing allergy to a given vaccine is 216 

reimmunized with the same vaccine, which is an unlikely scenario. In addition, vasovagal 217 

events following vaccination are not uncommon and present with single-organ system 218 

involvement. The same is true of vocal cord dysfunction (VCD), also known as inducible 219 

laryngeal obstruction (ILO), presenting with stridor. For these reasons, after consideration, the 220 

WG decided not to include single system involvement in the updated BC case definition for 221 

anaphylaxis in the absence of an accompanying increase in mast cell tryptase which is a 222 

biomarker of anaphylaxis (inferring mast cell degranulation). It is recommended that cases with 223 

a single system cardiovascular or respiratory presentation have their MCT level assayed within 224 

four hours of the onset of symptoms and that the patient is reviewed by a specialist allergy (if 225 

feasible) to ascertain if NIAID/FAAN or WAO clinical criteria are met. Until this review 226 

occurs these cases may be unclassifiable. In fatal cases of single system presentation, a post-227 

mortem (if feasible) is critical as this may show findings consistent with anaphylaxis (usually 228 

upper airway edema) or demonstrate an alternate and coincidental cause.  229 



 

12 

3.2.1. Mimics of anaphylaxis and the BCCD  230 

The BC-V1 was formulated at a time when vaccines were infrequently administered globally 231 

to adolescents and adults. The implementation of widespread, urgent COVID-19 immunization 232 

campaigns in older age groups has highlighted the variety of presentations of immediate 233 

adverse events that can mimic anaphylaxis. Such events are consistent with an immunization 234 

anxiety-related response, also referred to as immunization stress-related response, and include: 235 

vasovagal syncope with collapse and loss of consciousness; VCD or ILO with stridor and 236 

dyspnoea; acute stress reactions with dyspnoea, light-headedness and a sensation of throat 237 

closure; and autonomic skin reactions with skin flushing due to vasodilatation [31, 32]. Such 238 

events might explain the observation that most individuals with reported anaphylaxis (Level 1 239 

to 3 BC V-1) following immunization with a COVID-19 vaccine have tolerated a further dose 240 

of the same vaccine [33, 34]. For example, ten individuals with respiratory symptoms, i.e., 241 

sensation of throat closure, tachypnoea, vocal hoarseness, stridor/wheeze following 242 

immunization with a COVID-19 vaccine, all of whom were assumed to have had anaphylaxis, 243 

were examined is a case series. Five of the nine individuals who were rechallenged with the 244 

same vaccine had VCD documented on laryngoscopy and none had anaphylaxis [34]. The WG 245 

discussed how a revised case definition might differentiate anaphylaxis from both non-allergic 246 

mimicries and non-anaphylaxis events that are nevertheless allergic. The WG concluded that 247 

where possible, subjective symptoms should be excluded from the revised case definition.  248 

3.2.2. Inclusion of gastrointestinal symptoms as a major criterion in BC-V2  249 

Since the publication of the BC-V1 in 2007, several specialist allergy societies and groups 250 

have included significant gastrointestinal signs and symptoms in their case definition for 251 

anaphylaxis [9-11]. The reason for this change is that, in the context of an injected allergen, 252 

gastrointestinal symptoms and signs were noted to be part of systemic mast cell degranulation 253 

and to be associated with severe episodes of anaphylaxis [35]. The WG considered it important 254 
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that BC-V2 was consistent with contemporary case definitions of anaphylaxis and have, 255 

therefore, included objective gastrointestinal signs (new onset diarrhea and vomiting in close 256 

temporal proximity to vaccination) as major criteria.  257 

4. The Brighton Collaboration case definition V2 258 

The Brighton Collaboration anaphylaxis case definition V2 is shown in Table 1 and Figure 1.  259 

4.1. Similarities between the BC-V1 and BC-V2 definitions 260 

The terminology used to describe anaphylaxis (including events previously described as 261 

anaphylactoid, a term which has been superseded by non-IgE-mediated anaphylaxis) and the 262 

caveat that there is not intent for the case definition to guide clinical diagnosis and acute 263 

management were unchanged in BC-V2. These points are all discussed in detail in the BC-V1 264 

publication and will not be repeated here [1]. It is also important to reiterate that neither 265 

treatment nor response to treatment (usually adrenaline administration) is considered 266 

diagnostic of anaphylaxis, and therefore is not included in the case definition. However, this 267 

should not diminish the importance of administering intramuscular adrenaline (epinephrine) 268 

whenever anaphylaxis is suspected, and the importance of documenting all symptoms and signs 269 

prior to (and after) administering adrenaline. Administration of adrenaline (or response to 270 

adrenaline) is therefore not included as a criterion in the case definition.  271 

4.2. Differences between the BC-V1 and BC-V2 anaphylaxis definitions 272 

The differences between BC-V1 and BC-V2 are summarized in Table 2 and a description and 273 

the rationale for the changes are presented below.  274 

4.2.1. Sudden onset and rapid progression of symptoms and signs 275 

For BC-V2, the term ‘sudden onset’ has been removed as a mandatory requirement to fulfil 276 

any level of diagnostic certainty. The WG considered that the term ‘rapid progression’ was 277 

more specific for anaphylaxis and has been retained in BC-V2. However, ‘rapid progression’ 278 
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has been defined to highlight the concept of a concurrent multisystem presentation or a 279 

sequential organ system progression, occurring over a short period of time (within 1 hour of 280 

onset of the first symptoms or signs). BC-V1 did not specify a particular time interval as ‘using 281 

an arbitrarily restrictive set point might bias future data collection unnecessarily’, but the WG 282 

considered this could contribute to a case definition that was less specific for anaphylaxis. BC-283 

V2 also clarifies that rapid progression is not the same as time from vaccination to onset of the 284 

first symptom or sign, which is not required as a criterion to fulfil the case definition. Still, time 285 

to onset is an important consideration for assessing causality, that is, whether the adverse event 286 

under consideration was due to vaccination [36].  287 

4.2.2. Skin and mucosal criteria 288 

Urticaria and angioedema have been retained as major skin criteria, because in this context 289 

they are likely to be specific for mast cell degranulation. The requirement for these skin changes 290 

to be generalized has been clarified. For BC-V2, the descriptor ‘at a location other than the 291 

vaccine administration site’ has been added. Localized urticaria or angioedema that are 292 

contiguous with the injection site (even if extensive) are poorly predictive of vaccine allergy, 293 

including anaphylaxis. Local skin changes at the injection site may be caused by irritation or 294 

inflammation independent of an allergic reaction. The Working Group thought that erythema 295 

(without itch) was poorly specific for mast cell degranulation, and therefore the descriptors of 296 

generalized (widespread) erythema of the skin with itch as a sign that is more indicative of 297 

mast cell degranulation were included. It was recognized that patchy erythema, particularly in 298 

adolescents and adults, is commonly a part of an acute stress response. Generalized erythema 299 

without skin itch has been maintained as a minor skin criteria in BC-V2, but generalized prickle 300 

sensation and generalized itch without rash have been removed. This reflects the aim of 301 

formulating a case definition based on observable objective signs rather than reported 302 

subjective symptoms. The combination of red and itchy eyes indicating involvement of the 303 



 

15 

mucosal surface of the eyes has been retained, but with the specific caveat that this should be 304 

new onset (that is not precede vaccination) and should be bilateral.  305 

4.2.3. Respiratory 306 

The major respiratory signs of wheeze and stridor have been retained in BC-V2 with the caveat 307 

of one or both being documented by a healthcare professional. There is a similar caveat for 308 

upper airway tract swelling which is now referred to as ‘angioedema of the mucosa of the upper 309 

airway - swelling of the tongue, pharynx, uvula and/or larynx’. Lip swelling has been removed 310 

as a sign of upper airway tract swelling in BC-V2. Indicators of respiratory distress remain 311 

unchanged except for the addition of ‘measured hypoxia with oxygen saturation <90%’ to make 312 

the criterion more objective. The addition was made because in some AEFI reports it was noted 313 

that reduced oxygen saturation was reported without reporting of clinically observable signs 314 

(e.g., cyanosis). The minor subjective symptoms, i.e., reported breathing difficulties, sensation 315 

of throat closure and hoarse voice, have been removed from BC-V2. Hoarse voice was thought 316 

to be influenced by subjective reporting and that any significant upper airway tract swelling 317 

would be observable as pharyngeal (or laryngeal) swelling with or without stridor. Minor 318 

respiratory symptoms, i.e., cough, sneezing or runny nose, have been retained, but it has been 319 

specified that they should be new onset and persistent. The reason for new onset was to 320 

highlight that these signs also occur in individuals with allergic rhinitis, a common condition, 321 

that may precede vaccination.  322 

4.2.4. Cardiovascular 323 

Measured hypotension is retained as a major cardiovascular criterion in BC-V2, with 324 

reference to the age-appropriate ranges for hypotension [37, 38]. The reporting of 325 

‘compensated shock’ i.e., normal blood pressure with clinical signs of peripheral 326 

compensation, was thought to be unlikely in the context of an AEFI report and hence this has 327 

been removed. Loss of consciousness is a sign of hypotension, but to differentiate anaphylaxis 328 
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from vasovagal syncope the caveat ‘other than brief, self-resolving loss of consciousness 329 

typical of a vasovagal reaction’ has been added. All minor cardiovascular criteria have been 330 

removed from BC-V2, as these criteria are seldom reported and are more in line with evaluation 331 

for clinical diagnosis and management.  332 

4.2.5. Gastrointestinal  333 

The gastrointestinal signs included in BC-V1 as minor criteria have been modified to include 334 

only objective symptoms, specifically, new onset vomiting or diarrhea and they are now 335 

considered as major criteria in BC-V2. The inclusion of these symptoms is restricted to the 336 

context of parenterally-administered vaccines (as opposed to orally-administered vaccines) 337 

which is consistent with other anaphylaxis definitions [9,11]. Subjective symptoms, including 338 

abdominal pain and nausea, have been removed. There are no minor gastrointestinal criteria 339 

included in BC-V2. 340 

4.2.6. Laboratory 341 

An increase in mast cell tryptase (MCT) has been retained, but is now a major criterion in 342 

BC-V2 whereas it was a minor criterion in BC-V1. An increase in MCT is now defined as 343 

either above the upper limit for the laboratory or an increase of at least 20% from the baseline 344 

tryptase level plus 2ng/ml, i.e., [(1.2-fold increase over the baseline tryptase level) plus 345 

2ng/ml], as measured either before or after the event [39]. An elevated MCT level may occur 346 

in a number of non-anaphylactic conditions (such as hematological malignancy, chronic kidney 347 

disease and familial hypertryptasaemia), and thus, a second sample taken non-proximate to the 348 

event to demonstrate a return to normal of the MCT is indicated (if feasible) [40].  349 

4.2.7. Levels of certainty 350 

A level of certainty (LOC), 1-3, can only be reached if at least one major criterion is present 351 

for BC-V2, unlike BC-V1 where a LOC 2 or 3 could be reached with minor criteria only, 352 
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provided they were from different systems. The LOC 1 criteria remain unchanged for BC-V2 353 

with the exception of including major gastrointestinal signs and laboratory criteria (i.e., raised 354 

MCT, which was previously a minor criterion). In BC-V2, the LOC 2 criteria have been 355 

simplified and now include only major criteria, which must be from at least two different organ 356 

systems, excluding a major dermatological criterion. If there is a major dermatological criterion 357 

and a major criterion from another system, this will meet a LOC 1. LOC 3 can be met by having 358 

only one major criterion from any of the four systems or raised MCT and one minor criterion 359 

from a different organ system (minor criteria defined for skin and respiratory systems only). 360 

The BC-V2 has retained LOC 4 and 5 and these two classifications are met when the case 361 

definition for anaphylaxis (Level 1-3) have not been met. LOC 4, as noted in BC-V1, refers to 362 

a case of ‘reported anaphylaxis with insufficient evidence to meet the case definition’. This 363 

may include reports which document anaphylaxis without a description of any signs or 364 

symptoms. LOC 5 is met when the AEFI is definitely ‘not a case of anaphylaxis’. This is to be 365 

applied when sufficient information has been provided for review and an alternate diagnosis is 366 

clearly present. LOC 5 would also apply to; events that do not meet the rapid progression 367 

criteria; non-allergic events such as myocardial infarction, pulmonary embolism or stress-368 

related events (including vasovagal syncope or VCD/ILO); and possible allergic events that do 369 

not meet the anaphylaxis diagnostic criteria, such as urticaria without airway and or 370 

cardiovascular involvement.  371 

5. Discussion  372 

The BC has played an important global role in vaccine pharmacovigilance, by providing tools 373 

and resources for the collection and analysis of vaccine safety information including 374 

standardised case definitions for AEFIs [41]. These case definitions can also be applied to 375 

situations where there is no exposure to vaccine, such as determination of background 376 
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incidence, for control groups in studies designed to assess causality and for non-vaccine safety 377 

studies, such as assessing presentations of anaphylaxis in a hospital emergency department 378 

[41].  379 

The mass global COVID-19 vaccination campaigns rapidly generated a number of vaccine 380 

safety signals, which required a public health response. Reports of suspected anaphylaxis after 381 

the Pfizer BNT162b2 SARS-CoV-2 mRNA vaccine occurred within days of the start of the 382 

vaccination campaign in the UK and USA in December 2019. These reports of anaphylaxis 383 

received extensive coverage in the press and social media following communications from 384 

governmental regulatory authorities [3, 44]. These and subsequent similar events focused 385 

attention on the specific criteria used in the BC for anaphylaxis, how case definitions were 386 

applied to AEFI reports (often incorrectly), and how this classification was then used to 387 

calculate rates of anaphylaxis for comparison and risk assessment.  388 

The BC-V2 has addressed the issues of defining a more specific case definition of 389 

anaphylaxis to differentiate non-allergic and allergic but non-anaphylactic events. This now 390 

aligns better with definitions used by the allergy specialist community, particularly the 391 

NIAID/FAAN and WAO 2020 clinical criteria. However, regardless of the case definition 392 

used, incomplete documentation of symptoms and signs of an AEFI, particularly in passive 393 

reporting systems, remains a major barrier to assignment, irrespective of the case definition 394 

used. This needs to be addressed through education of vaccine providers, to ensure 395 

comprehensive documentation of the symptoms and signs that may indicate anaphylaxis [43]. 396 

In particular, with the need to administer booster doses, often using the same vaccine, it is 397 

important that case assignment of anaphylaxis and other AEFIs is improved so that individuals 398 

are not contraindicated from receiving subsequent doses based on erroneous classification of 399 

initial AEFI. Urticaria with or without angioedema, post-vaccination and usually delayed with 400 

no other symptoms, can occur due to non-reproducible mast cell degranulation and does not 401 
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preclude repeat exposure to the same vaccine. It is not unexpected that different case definitions 402 

applied to the same AEFI reports will result in a different classification; however, without a 403 

diagnostic ‘gold standard’ it is difficult to judge the accuracy of individual case definitions. 404 

Ideally, the alternative standard that should be applied to an individual AEFI report of 405 

anaphylaxis is the assessment of a clinical review, preferably by at least two independent 406 

allergists, when possible, though globally this is not always feasible. Consistency between 407 

different reviewers when the case definition is applied to the same reports is arguably more 408 

important for a surveillance case definition. In one study of anaphylaxis presentations to an 409 

emergency department, the BC-V1 was shown to be superior to the NIAID/FAAN criteria in 410 

terms of inter-rater variability between reviewers (kappa=0.771 vs 0.312, respectively) 411 

[43].When feasible, reports from individuals who have experienced an adverse event that is 412 

classified as anaphylaxis should be reviewed by a specialist to confirm the diagnosis and to 413 

consider re-vaccination with the same or alternate vaccine brands, if indicated, and under 414 

appropriate medical supervision. 415 

6. Future challenges and suggested research  416 

Although the WG undertook an assessment of consistency in applying the BC-V2 to a set of 417 

cases, further evaluation in a global context is required. The BC-V2 case definitions should 418 

be used for AEFI surveillance. Existing and novel methods of education, including e-training 419 

and e-tools, should be developed to inform vaccine providers what symptoms and signs 420 

should be recorded after an immediate adverse event to help differentiate anaphylaxis from 421 

non-anaphylaxis events. In addition, the companion guide provides further information, 422 

templates and rapid assessment tools and tables 423 

(https://zenodo.org/search?page=1&size=20&q=SPEAC). There should be continued 424 

evaluation of the use of anaphylaxis case definitions against individual clinical allergy 425 

assessment and diagnosis to improve the accuracy of these tools.  426 

427 
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Table 1: Brighton Collaboration Case Definition for Anaphylaxis – V2 601 
Anaphylaxis presents acutely and leads to a marked change in an individual’s previous stable condition and is characterised by the following: 

For all levels of diagnostic certainty 

Rapid progression of symptoms and signs which typically affects multiple body systems (skin/mucosa/respiratory/cardiovascular/gastrointestinal) at the same time or 

sequentially but occurring over a short period of time (within 1 hour, from the onset of the first symptom and/or sign) (1)  
 

AND  
 

Major and/or minor signs of symptoms involving the following systems: 

 Major Minor 

Skin and/or conjunctival 

mucosa 
 Urticaria (hives)  
o at a location other than the vaccine administration site 

 Angioedema of the skin (swelling)  
o at a location other than the vaccine administration site 

 Generalised (widespread) erythema (redness) of the skin with itch 

 Bilateral red and/or itchy eyes  

o new onset (2) 

 Generalised (widespread) erythema 

(redness) of the skin without itch 

Respiratory  Expiratory wheeze  
o documented by healthcare professional which could be with/out 

stethoscope  

 Inspiratory stridor 
o documented by healthcare professional which could be with/out 

stethoscope 

 Angioedema of the mucosa of the upper airway - swelling of the tongue, 

pharynx, uvula and/or larynx  
o unequivocally documented by a healthcare professional - this does not 

include isolated lip swelling.  

 ≥ 2 indicators of respiratory distress:  

o Tachypnoea  

o Cyanosis  

o Measured hypoxia with oxygen saturations <90% (3)  

o Grunting  

o Chest wall retractions  

o Increased use of accessory respiratory muscles  

 Cough and/or sneezing and/or runny 

nose  
o  new onset (2) and persistent (4) 

Cardiovascular  Measured hypotension (5) 

 Loss of consciousness 
o other than the brief, self-resolving loss of consciousness typical of a 

vasovagal reaction 

 

Gastrointestinal  New onset vomiting (2,6,7) 

 New onset diarrhoea (2,7) 
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Laboratory  Elevated mast cell tryptase (8)  

Logic to level of certainty for anaphylaxis 

Level 1, 2, 3 must meet the criterion for rapid progression  

AND 

Use the pattern of MAJOR and MINOR criteria met for skin, respiratory, cardiac, gastrointestinal systems and laboratory result from the table above to 

determine the highest level of diagnostic certainty (with level 1 > level 2 > level 3) (9,10) 

Level 1 
 MAJOR skin/mucosal AND ≥ 1 MAJOR system involvement including respiratory and/or cardiac and/or gastrointestinal and/or 

laboratory  

Level 2 
 ≥2 MAJOR system involvement including respiratory and/or cardiac and/or gastrointestinal and/or laboratory  

o excludes skin/mucosal involvement and must be from different systems (10) 

Level 3 
 Only 1 MAJOR system (skin or respiratory or cardiac or gastrointestinal or laboratory) and at least 1 MINOR from a different system 

(Respiratory or Skin) (11) 

Level 4 
 Insufficient information provided to meet any level of certainty. This may include reports which document anaphylaxis without a 

description of any signs and/or symptoms (12) 

Level 5   Sufficient information provided for review and determined not to meet case definition at any level of certainty (13).  

 602 
Notes  
1. Rapid progression does NOT define the time from vaccination to the onset of the first symptom and/or sign. Rather rapid progression specifically refers to the time from the onset of a sign in one system to a 

sign in at least one other system. Although time from vaccination to first sign is part of subsequent causality assessment, it is not to be considered in case definition. The causality assessment methods can be 

found at; https://www.who.int/publications/i/item/causality-assessment-aefi-user-manual-2019  

2. New onset implies that the symptom or sign was not present prior to immunisation. In AEFI reports this is often not stated but could be implied. If a report documents that this was present prior to 

immunisation, then this cannot be used as a criterion.  

3.  Oxygen saturations measured by an oximeter can be inaccurate and should if possible be verified on an oximetry trace  

4. Persistent (for cough/sneezing/runny nose) implies that these symptoms occur recurrently and/or last for 5 minutes or longer 

5. Children 10 years of age and younger: systolic BP less than (70 mm Hg + [2 x age in years]) and children 11 years of age and older and adults: decrease of >30% from that person's baseline systolic BP or 

less than <90 mm Hg or a diastolic BP < 60 mm Hg [36, 37].  
6. Only following administration of an injected / intranasal vaccine and this does not apply to an orally administered vaccine 

7. In infants (< 12 months of age) a single non-forceful episode of vomiting (or spilling/reflux) may occur in the context of a painful injection and this should not be regarded as a major criteria. In addition, a 

single episode of diarrhoea in this age group should not be regarded as a major criterion.  

8. Greater than upper normal limit for laboratory doing test or > (1.2 X baseline mast cell tryptase) + 2 ng/L [38]. If feasible a second post-event level should be measured and shown to be within the normal 

range  

9. Atypically anaphylaxis may present as only sudden hypotension or respiratory tract obstruction (wheeze/stridor). These cases do fulfil alternate case definitions for anaphylaxis (WAO and NIAID), however 

this is in the context of exposure to a known or highly probable allergen for a particular patient. Such cases should have an allergy/causality review and after review may be classified as vaccine anaphylaxis. 

10. If two or more symptoms and/or signs present in the same system, count system only once. Examples: urticaria and angioedema count as only one major skin, wheeze and tongue swelling count as only one 

major respiratory, hypotension and loss of consciousness count as only one cardiovascular, and vomiting and diarrhoea count as only one gastrointestinal. 

11. MAJOR and/or MINOR criteria must be from different systems – count system only once: i.e., one respiratory major and one respiratory minor do not fulfil this criterion. 

12. Level 4 may or may not be anaphylaxis but the information available is not adequate to meet level 1, 2 or 3 of certainty.. The response should be to request additional details (if possible which may enable 

meeting the case definition. AEFI reports may often be incomplete 

13. Level 5 (Not a case of anaphylaxis) - Sufficient information provided for review and the case is determined not to meet case definition at any level of certainty (1-3) and an alternate diagnosis / definition is 
evident. Such examples, may include clear presentations of other cardiorespiratory events such as myocardial infarction, pulmonary embolism or stress related events (such as vaso-vagal syncope), vocal cord 

dysfunction or skin manifestations (urticaria) without symptoms or signs of anaphylaxis. Cases that failed to meet the rapid progression criteria would be included here. 

603 
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Table 2: Differences between V1 and V2 Brighton Collaboration case definition for anaphylaxis-  604 

General: For all levels of diagnostic certainty 

BC-V1  BC-V2 Comments 

Anaphylaxis is a clinical syndrome characterized 

by 

• sudden onset AND 

• rapid progression of signs and symptoms AND 

• involving multiple (≥2) organ systems, as follows 

Anaphylaxis presents acutely and leads to a marked change 

in an individual’s previous stable condition and is 

characterized by the following: 

Rapid progression of symptoms and signs which typically 

affects multiple body systems (skin/mucosa / respiratory / 

cardiovascular / gastrointestinal) at the same time or sequentially 

but occurring over a short period of time (within 1 hour of onset 

of the first symptoms or signs). 

Sudden onset has been removed in BC-V2 

and a clearer description of rapid 

progression has been provided and multi-

system involvement is defined more clearly.  

 

Both V1 and V2 require rapid progression 

for all levels of diagnostic certainty.  

 605 
Major or minor signs of symptoms involving the following systems: 

 Skin and/or mucosal criteria 

BC-V1  BC-V2 Comments 

Major  Generalized urticaria (hives) or 

 Generalized erythema 

 Angioedema, localized or generalized 

 Generalized pruritus with skin rash 

 Urticaria (hives)  
o at a location other the vaccine administration site 

 Angioedema of the skin (swelling)  
o at a location other the vaccine administration site 

 Generalised (widespread) erythema (redness) of the skin 

with itch 

 Removal of generalised as a 

descriptor for urticaria and 

angioedema. 

 Urticarial and angioedema at injection 

site are excluded. 

Minor  Generalized pruritus without skin rash 

 Generalized prickle sensation 

 Localized injection site urticarial 

 Red and itchy eyes 

 Red and/or itchy eyes  
o bilateral and new onset 

 Generalised (widespread) erythema (redness) of the skin 

without itch 

 

 Removal of generalized pruritus 

without skin rash, generalized prickle 

sensation, localized injection site 

urticarial, as minor criteria. 

 Inclusion of new onset for red and/or 

itchy eyes. 

 606 



 

31 

 Respiratory 

BC-V1  BC-V2 Comments 

Major  Bilateral wheeze (bronchospasm) 

 Stridor 

 Upper airway swelling (lip, tongue, 

 throat, uvula, or larynx) 

 Respiratory distress—2 or more of the 

following: 

o tachypnoea 

o increased use of accessory 

respiratory muscles 

(sternocleidomastoid, intercostal) 

o  recession 

o  cyanosis 

o grunting 

 Expiratory wheeze  
o documented by healthcare professional which could be 

with/out stethoscope  

 Inspiratory stridor 
o documented by healthcare professional which could be 

with/out stethoscope 

 Angioedema of the mucosa of the upper airway - 

swelling of the tongue, pharynx, uvula and/or larynx  
o unequivocally documented by a healthcare professional - 

this does not include isolated lip swelling.  

 ≥ 2 indicators of respiratory distress:  

o tachypnoea  

o cyanosis  

o measured hypoxia with oxygen saturations <90% 

o grunting  

o chest wall retractions  

o increased use of accessory respiratory muscles  

 Inclusion of wheeze, stridor, upper 

airway swelling documented, by a 

healthcare professional. 

 Removal of lip swelling as a sign of 

upper airway angioedema. 

 Inclusion of measured hypoxia with 

oxygen saturations < 90% . 

Minor  Persistent dry cough 

 Hoarse voice 

 Difficulty breathing without wheeze 

or stridor 

 Sensation of throat closure 

 Sneezing, rhinorrhea 

 Cough and/or sneezing and/or runny nose 
o new onset and persistent  

 The minor symptoms (reported 

difficulty breathing, sensation of 

throat closure) and signs (hoarse 

voice) have been removed. 

 Minor respiratory symptoms (cough 

and/or sneezing and/or runny nose) 

have been retained but it has been 

specified this should be new onset and 

persistent 

 607 
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 Cardiovascular 

BC-V1  BC-V2 Comments 

Major  Measured hypotension 

 Clinical diagnosis of 

uncompensated shock, 

indicated by the combination 

of at least 3 of the following: 

o tachycardia 

o capillary refill time >3 s 

o reduced central pulse 

volume 

o decreased level of 

consciousness or 

o loss of consciousness 

 Measured hypotension  

 Loss of consciousness  
o other than the brief, self-resolving loss of consciousness 

typical of a vasovagal reaction 

 The clinical features of 

uncompensated shock (other than 

hypotension or loss of consciousness) 

have been removed as major criteria, 

to simplify the criteria. 

 Loss of consciousness has been 

inserted as a major criterion of 

hypotension. To differentiate vaso-

vagal syncope from anaphylaxis the 

caveat ‘other than the brief, self-

resolving loss of consciousness typical 

of a vasovagal reaction’ has been 

inserted. 

Minor  Reduced peripheral circulation 

as indicated by the 

combination of at least 2 of 

the following: 

o tachycardia  

o a capillary refill time of >3 s 

without hypotension 

o a decreased level of 

consciousness 

 None  All minor cardiovascular criteria have 

been removed. 

 608 
 Gastrointestinal 

BC-V1  BC-V2 Comments 

Major  None  New onset vomiting 

 New onset diarrhea  

 Diarrhea and vomiting have been 

included as major criteria  

Minor  Diarrhea 

 Abdominal pain 

 Nausea 

 Vomiting 

 None   Minor gastrointestinal criteria have 

been removed 

 609 
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 Laboratory 

BC-V1  BC-V2 Comments 

Major   None  Elevated mast cell tryptase   Mast cell tryptase has been included 

as a major criterion and defined as 

either: 

o > upper normal limit for laboratory 

doing test; or 

o > (1.2 x baseline tryptase) + 2 ng/L 

Minor  Elevated mast cell tryptase  None  

 610 
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 612 

Level of certainty Logic to level of certainty for anaphylaxis 

Levels 1, 2, 3 Must meet the criteria for rapid progression 

Use the pattern of MAJOR and MINOR criteria met for skin, respiratory, cardiac and gastrointestinal systems and laboratory result from the table above to 

determine the highest level of diagnostic certainty (with level 1 > level 2 > level 3) 

 BC-V1  BC-V2 

Level 1  ≥1 major dermatological AND 

 ≥1 major cardiovascular AND/OR ≥1 major respiratory 

criterion 

 MAJOR skin/mucosal AND ≥ 1 MAJOR system involvement 

including respiratory and/or cardiac and/or gastrointestinal and/or 

laboratory  

Level 2  ≥1 major cardiovascular AND ≥1 major respiratory criterion 

OR 

 ≥1 major cardiovascular OR respiratory criterion AND 

 ≥1 minor criterion involving ≥1 different system (other than 

cardiovascular or respiratory systems) OR 

 (≥1 major dermatologic) AND (≥1 minor cardiovascular 

AND/OR minor respiratory criterion) 

 ≥2 MAJOR system involvement including respiratory and/or 

cardiac and/or gastrointestinal and/or laboratory – excludes 

skin/mucosal involvement and must be from different systems  

Level 3  ≥1 minor cardiovascular OR respiratory criterion AND 

 ≥1 minor criterion from each of ≥2 different 

systems/categories 

 ≥ 1 MAJOR system involvement including respiratory, cardiac, 

gastrointestinal or laboratory AND ≥1 MINOR system 

involvement from skin/mucosal or respiratory and must be from 

different systems. 

Level 4 Reported anaphylaxis with insufficient evidence to meet the case 

definition 

Insufficient information provided for review to meet any level of 

certainty. This may include reports which document anaphylaxis 

without a description of any signs and/or symptoms. 

Level 5  Not stated  Sufficient information provided for review and determined not to 

meet case definition at any level of certainty. 

 613 

 614 



Was there  rapid progression of signs and symptoms?
(i.e., involvement of ≥2 systems from the onset OR only 1 body 

system involved at the onset but within ≤1 hour signs / 
symptoms from ≥1 additional body system present?

Level 4 Fails to 
meet any level of 

diagnostic 
certainty

7 MAJOR laboratory criterion

 Elevated mast cell tryptase

(>upper normal limit OR 1.2X baseline + 2 ng / L)

3 MAJOR respiratory criteria

 Expiratory wheeze*

 Inspiratory stridor*

 Upper airway swelling (tongue, pharynx, uvula or larynx)*

 ≥2 indicators of respiratory distress:

 Measured hypoxia with oxygen saturations <90%

 Tachypnoea

 Cyanosis

 Grunting

 Chest wall retractions

 Increased use of accessory respiratory muscles

*must be documented by a healthcare professional

Level 5 Not a 
case of 

ANAPHYLAXIS  

2 Minor skin or mucosal criteria

 New onset, bilateral red and itchy eyes

 Generalized (widespread) erythema without itch

5 MAJOR cardiac criteria

 Measured hypotension

 Loss of consciousness (excluding vasovagal syncope)

4 Minor respiratory criterion

 ≥1 of the following symptoms: cough, sneezing or runny nose; must be new 

onset (absent before immunization) and persistent (recurring or lasting > 5 min

Level 1 ANAPHYLAXIS 
(definitive case)

YES 
Was there ≥1 other system 

(respiratory3 OR cardiac5 OR 
gastrointestinal6 OR laboratory7) 

with  ≥ 1 MAJOR criterion present?

Level 2 ANAPHYLAXIS 
(probable case)

Was there ≥1 respiratory 
minor criterion4 present?

Level 3 ANAPHYLAXIS 
(possible case)

No or 
Unknown

No or 
Unknown

Was there ≥1 MAJOR skin or mucosal criteria?1

Were there ≥2 other systems with a MAJOR 
criterion present?  (respiratory3, cardiac5, 

gastrointestinal6 OR laboratory7)?

YES 

Was there ≥ 1 respiratory 
MAJOR3 criterion?  

Was there ≥1 skin 
minor criterion2 present?

YES

No or 
Unknown

YES  

Unknown No 

YES 

No 

No 

Level 4 Fails to meet any level of diagnostic certainty

Unknown 
Unknown No

6 MAJOR gastrointestinal criteria 

 New onset vomiting (NOTE: Does not apply if only oral vaccine(s) given)

 New onset diarrhea 

NOTE: for both vomiting and diarrhea, if aged <12 months  must have ≥2 episodes

1 MAJOR skin or mucosal criteria

 Urticaria at a site other than the injection site

 Angioedema at a site other than the injection site

 Generalized (widespread) erythema with itch

Was there ≥1 cardiac5 OR ≥1 gastrointestinal6

OR ≥1 laboratory7 MAJOR criterion?

YES 

YES  

YES  

No or Unknown

Was there ≥1 respiratory 
minor criterion4 present?

No or Unknown

Unknown 

YES  
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