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Table E1:  The GRADE System of Recommendations and Evidence Certaintye1
	Strength of Recommendation

	
	For the Patient
	For the Clinician

	Strong
	Most individuals in this situation would prefer the recommended course of action and only a small proportion would not.
	The attending provider should strongly consider the recommended course of action as a first-line management. Formal decision aids may have less of a role to help individuals make decisions consistent with their values and preferences.

	Conditional
	The majority of individuals in this situation would prefer the suggested course of action, but many would not.
	Different choices may be appropriate for different patients. Decision aids may be useful in helping individuals make decisions consistent with their values and preferences. Clinicians should expect to spend more time with patients when working towards a decision.

	Certainty in estimates of effect / quality rating both for outcome and for an entire evidence base as it pertains to a PICO

	High
	There is high confidence that the true effect lies close to that of the estimate of the effect.

	Moderate
	There is moderate confidence in the effect estimate. The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.

	Low
	There is limited confidence in the effect estimate. The true effect may be substantially different from the estimate of the effect.

	Very Low
	There is very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect














Supplemental Methods:
Following previously published methodology,e1,2 we reconvened an ad hoc international panel of clinical experts from Australia, Canada, Europe, Japan, South Africa, the UK, and the US to evaluate the current evidence regarding the risk and benefit of re-vaccination, and the utility of approaches such as skin testing in evaluating persons with an immediate, presumed allergic reaction to mRNA COVID-19 vaccination from a societal perspective.  While it is recognized that delayed, primarily cutaneous reactions (>4 hours post- mRNA COVID-19 vaccination) have been reported,e3 this document exclusively focuses on immediate (and potentially life-threatening) presumed allergic reactions to the vaccine and vaccine excipients, which have been specified as a reason for additional doses to be contraindicated.e4 The panel was chosen based on expertise in allergic reaction and anaphylaxis diagnosis, management, and policy; published expertise in COVID-19 vaccine allergy; as well as persons with expertise in advocacy, emergency medicine, infectious diseases, primary care, and public health to provide broad potential stakeholder impact of the evidence and recommendations.  All members of the initial 2021 publication were invited as authors. While panel members with direct financial or industry conflicts of interests related to COVID-19 vaccine development or clinical trials were excluded, those with industry involvement in unrelated areas of allergy (e.g., asthma, allergic rhinitis, atopic dermatitis, etc.) were permitted to participate as long as their involvement was disclosed and specified. The development of this guidance did not include any industry input, funding, or financial or non-financial contribution. No member of the guidance panel received honoraria or remuneration for any role in the guidance development process.

Where possible, data to inform recommendations were taken from published focused systematic reviews and meta-analyses (through the fall of 2022), which were available for assessing a) the risk of severe allergic reactions to initial COVID-19 vaccine doses,e2 b) diagnostic accuracy of COVID-19 vaccine excipient skin testing (prick and intradermal combined) in persons with suspected vaccine excipient allergy, e3 c) risk of a severe allergic reaction to administration of a 2nd dose of the vaccine in an individual with a prior history of a 1st dose immediate allergic reaction of any severity to the vaccine,e4and d) the diagnostic accuracy of allergy testing to the vaccine and vaccine excipients prior to providing the 2nd dose of the vaccine in individuals with a 1st dose allergic reaction.e5  Reaction severity was defined at the individual study level, as indicated by the investigator in the included study, with non-severe allergic reactions defined as mild or self-limiting subjective or objective symptoms that either spontaneously resolved or resolved with anti-histamine treatment, and severe allergic reaction as either anaphylaxis (using BCC,e6 Ring and Messmer classification,e7 World Allergy Organization (WAO) criteria,e8 or National Institutes of Allergy and Infectious Diseases (NIAID)criteriae9) or a reaction requiring injectable epinephrine administration.e5e6   Additional published sources of data (original works and non-systematic reviews) were also considered. A primary draft, inclusive of  7 focused questions, was developed by the senior authors (MG, MS, EA, DG, DC) using the Grading of Recommendation, Assessment, Development, and Evaluation (GRADE) format for evidence synthesis from an individual perspective with secondary consideration for the healthcare perspective.e1,e10,e11 This draft was circulated and revised iteratively by the workgroup, and a modified Delphi panel among the members was used to rate agreement and consensus with the final recommendations. A REDCap survey (Research Electronic Data Capture, Nashville, TN) was sent to the 94 voting panel members who were asked to rate their level of agreement with recommendations (1=strongly disagree, 2= disagree, 3=neutral, 4=agree, 5=strongly agree), using methodology and threshold/consensus procedure as previously described.,e1, e12  One author (TD) participated only in the capacity as the Delphi methodologist and did not vote.  We used the European Commission Guidance for Industry of Adverse Drug Reactions threshold for what was considered a rare event as between 1 case per 1,000-10,000 individuals, and very rare as < 1 case per 10,000 individuals.e13 Threshold for poor diagnostic test sensitivity or specificity was set at 0.5.e14

The guideline statements and recommendations are presented in Table 1.  The wording “we recommend” is used for strong recommendations and “we suggest” for conditional recommendations.e15 (Table E1) Though a conditional recommendation itself may direct the clinician toward a particular management pathway, the evidence-synthesis supporting the recommendation lacks sufficient certainty of evidence for a definitive course of action in all contexts.  Instead, this indicates an area that is preference-sensitive, with the decision to follow the recommendation subject to shared decision-making and dependent on the patient’s values and preferences.  The GRADE strength and certainty of evidence are summarized in Tables 2 and 3, and the risk of bias assessment in Table E2 (the risk of bias for any meta-analysis was included as it was originally published). Higher certainty of evidence implies that further research is unlikely to change the confidence in the estimated effect, whereas lower certainty of evidence implies further research would be more likely to change the confidence in the estimated effect. The final list of recommendations was developed by panel discussion and consensus. The Evidence to Decision Framework supplement provides a summary reflection of the evidence in the context of the clinical recommendation.  The results of the modified Delphi panel for each recommendation are shown in the Table E3.  

All questions addressed in this document are posed under the presumption that the patient is seeking either initial mRNA-COVID-19 vaccination or subsequent vaccination after an immediate presumed allergic reaction to their initial vaccination or has a known allergy to one of the vaccine excipients, in the setting of shared decision-making (where appropriate), and that there is a medical professional willing to provide supervised vaccination depending on the strength and direction of the evidence.
























E Table 2: Risk of Bias Ratings for Meta-Analyzed Questions 
Question 1 (Joanna Briggs Institute Tool)
	Start e16
	Was the sample frame appropriate to address the target population?
	Were study participants sampled in an appropriate way?
	Was the sample size adequate?
	Were the study subjects and the setting described in detail?
	Was the data analysis conducted with sufficient coverage of the identified sample?
	Were valid methods used for the identification of the condition?
	Was the condition measured in a standard, reliable way for all participants?
	Was there appropriate statistical analysis?
	Was the response rate adequate, and if not, was the low response rate managed appropriately?
	Overall RoB

	Study
	
	
	
	
	
	
	
	
	
	

	UK MHRA e16
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	UK MHRA e16
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	UK MHRA e16
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	UK MHRA e16
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Institute of Public Health of Chile e17
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Institute of Public Health of Chile e17
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Institute of Public Health of Chile e17
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Institute of Public Health of Chile e17
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Australia Health Department e18
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Australia Health Department e18
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Mexico Heath Ministry e19
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Singapore Health Ministry e20
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA CDC VAERS e21
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	MGB (Boston) e22
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	No/probably no
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	HIGH

	India Health Ministry e23
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Public Health Agency of Canada e24
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Poland Health Ministry e25
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04405076 e26
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Australia and the United States NCT04368988 e27
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04537208 e28
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	South Africa NCT04444674 e29
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	South Africa NCT04533399 e30
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04436276 e31
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04470427 32
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Australia NCT04495933 e33
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04412538 e34
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	India NCT04471519 e35
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	India NCT04471519 e36
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Multiple NCT04505722 e37
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Australia NCT04368988 e38
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Russia NCT04530396 e39
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Multiple NCT04368728 e40
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	China NCT04412538 e41
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Australia NCT04405908 e42
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	UK, Brazil and South Africa Multiple registrations e43
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04368728 e44
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	USA NCT04368728 e44
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Canada NCT04450004 e45
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04383574 e46
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China ChiCTR2000032459e47
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China ChiCTR2000031809 e48
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04466085 e49
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04445194 e50
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04352608 e51
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	China NCT04341389 e52
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Israel Health Ministere53
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Japan Health Minister e54
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Norwegian Medicines Agency e55
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Romania e56
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Romania e56
	Yes/Probably yes
	Yes/Probably yes
	No/probably no
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Netherlands Pharmacovigilance Centre e57
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Netherlands Pharmacovigilance Centre e57
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Swissmedic e58
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Danish Medicines Agency e59
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Danish Medicines Agency e59
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	LOW

	Danish Medicines Agency e59
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH

	Danish Medicines Agency e59
	Yes/Probably yes
	Yes/Probably yes
	Yes/Probably yes
	Not applicable
	Yes/Probably yes
	No/probably no
	Unclear
	Yes/Probably yes
	Yes/Probably yes
	HIGH



Question 2 (QADAS-2 tool)
	Author
	Agent
	Patient Selection
	Index Test
	Reference Standard
	Flow and Timing
	Patient Selection
	Index Test
	Reference Standard

	Stone 2019 e60
	PEG
	High
	High
	High
	High
	High
	High
	High

	Setullarnay 2000 e61
	PEG
	High
	High
	High
	High
	High
	High
	High

	Wenande 2016 e62
	PEG
	High
	High
	High
	High
	High
	High
	High

	Sanchez Moreno 2015 e63
	PEG
	High
	High
	High
	High
	High
	High
	High

	Extremera Ortega 2018 e64
	PEG
	High
	High
	High
	High
	High
	High
	High

	Shah 2013 e65
	PEG
	High
	High
	High
	High
	High
	High
	High

	Pizzimenti 2014 e66
	PEG
	High
	High
	High
	High
	High
	High
	High

	Kim 2018 e67
	PEG
	High
	High
	High
	High
	High
	High
	High

	Sohy 2008 e68
	PEG
	High
	High
	High
	High
	High
	High
	High

	Giangrande 2019 e69
	PEG
	High
	High
	High
	High
	High
	High
	High

	Bommarito 2011 e70
	PEG
	High
	High
	High
	High
	High
	High
	High

	Hryr 2006 e71
	PEG
	High
	High
	High
	High
	High
	High
	High

	JoverCerda 2019 e72
	PEG
	High
	High
	High
	High
	High
	High
	High

	AntonGirones 2008 e73
	PEG
	High
	High
	High
	High
	High
	High
	High

	Badiu 2015 e74
	PEG
	High
	High
	High
	High
	High
	High
	High

	Perez-Perez 2011 e75
	PS
	High
	High
	High
	High
	High
	High
	High

	Wagner 2018 e76
	PS
	High
	High
	High
	High
	High
	High
	High

	Badiu 2012 e77
	PS
	High
	High
	High
	High
	High
	High
	High

	Shelly 1995 e78
	PS
	High
	High
	High
	High
	High
	High
	High

	Coors 2005 e79
	PS
	High
	High
	High
	High
	High
	High
	High

	Limaye 2002 e80
	PS
	High
	High
	High
	High
	High
	High
	High


PEG= polyethylene glycol
PS= polysorbate

Question 3 (Joanna Briggs Institute Tool)
	For Case Series
	Tuong
 et ale81
	Krantz 
et ale82
	Rassumssen 
et ale83
	Krantz 
et ale84
	Wolfson 
et ale85
	Kessel 
et ale86
	Pitlick 
et ale87
	Vanijcharoenkarn 
et al e88
	Robinson 
et ale89
	Eastman 
et ale90
	Arroliga 
et ale91
	Loli-Asseio 
et ale92
	Yacoub 
et ale93
	Shavit 
et ale94
	Kohli-Pamnani 
et ale95
	Inoue et ale96
	Kaplan et al97

	Were there clear criteria for inclusion in the case series?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	Was the condition measured in a standard, reliable way for all participants included in the case series?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes

	Were valid methods used for identification of the condition for all participants included in the case series?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Did the case series have consecutive inclusion of participants?
	No
	Yes
	Yes
	Unclear
	Yes
	No
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Did the case series have complete inclusion of participants?
	Unclear
	Yes
	Yes
	Unclear
	No
	Yes
	Unclear
	No
	No
	Yes
	No
	Yes
	Yes
	Yes
	Unclear
	Yes
	Unclear

	Was there clear reporting of the demographics of the participants in the study?
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Was there clear reporting of clinical information of the participants?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Were the outcomes or follow up results of cases clearly reported?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Was there clear reporting of the presenting site(s)/clinic(s) demographic information?
	No
	No
	Yes
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No
	No

	Was statistical analysis appropriate?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Overall Appraisal
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include
	Include

	For Case Reports
	Park et ale98
	Mustafa et ale99
	Kelso et al100
	Warren et ale101
	Carpenter 
et ale102
	
	
	
	
	
	
	
	
	
	
	
	

	Were patient’s demographic characteristics clearly described?
	Yes
	No
	No
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Was the patient’s history clearly described and presented as a timeline?
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Was the current clinical condition of the patient on presentation clearly described?
	Yes
	Yes
	Yes
	Yes
	No
	
	
	
	
	
	
	
	
	
	
	
	

	Were diagnostic tests or assessment methods and the results clearly described?
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Was the intervention(s) or treatment procedure(s) clearly described?
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Was the post-intervention clinical condition clearly described? 
	Yes
	Yes
	Yes
	Yes
	No
	
	
	
	
	
	
	
	
	
	
	
	

	Were adverse events (harms) or unanticipated events identified and described?
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Does the case report provide takeaway lessons?
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	Overall Appraisal
	Include
	Include
	Include
	Include
	Include
	
	
	
	
	
	
	
	
	
	
	
	



Question 4 (QADAS-2 Tool)
	
	Bias
	
	
	
	Applicability
	
	

	
	Patient Selection
	Index 
Test
	Reference Standard
	Flow and Timing
	Patient Selection
	Index 
Test
	Reference Standard
	Overall

	Tuong et al e81
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Krantz et al  e82
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Rassmussen et al e83
	Low
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Wolfson et al e85
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Kessel et al  e86
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Kelso et al e100
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Mustafa et al e84
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Vanijcharoenkarn et al e88
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Park et al e98
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Loli-Ausejo et al e92
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Pitlick et al e87
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Kohli-Pamnani et al e95
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Warren et al e101
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Carpenter et al e102
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Kaplan et al e97
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	AlMuhizi et al e103
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Van Meerbeke et al e104
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Otani et al e105
	Unclear
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Csuth et al e106
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear

	Cahill and Kan e107
	High
	Unclear
	Unclear
	Low
	Low
	Low
	Low
	Unclear


Any study not testing to both vaccines and reagent was assigned high bias.  All case reports were considered high risk of bias.  Overall ranking of low necessitated no more than one category rated high.  Overall ranking of high assigned if >2 category were high, and unclear if  >2 were unclear. 































E table 3: Results of the Modified Delphi Panel Voting
	Statement
	N (94)
	% Agree
	% Disagree
	Free text comments
	Consensus

	Recommendation 1a:  For patients with no history of a previous allergic reaction to a mRNA COVID-19 vaccine or its excipients, the risk of mRNA COVID-19 vaccine-induced anaphylaxis is exceptionally low and we recommend vaccination over either no vaccination or vaccine deferral. 
	92
	97.8%
	2.2%
	· These vaccines have exceptional safety records and there is no evidence for anyone to avoid them especially without any history of a reaction (and even then it is likely they will tolerate them).
· Quantify the recommendation to clarify the recommendation excludes other adverse effects.
· While I think the recommendation is appropriate, it does not answer Question 1. To answer question 1, an estimated magnitude of effect and confidence interval should be provided. If such data is not available, transparency in stating that and expressing uncertainty is acceptable. As there is no defined standard for what is considered an acceptable risk, estimating the risk and providing the estimate of anaphylaxis in other accepted vaccines (eg, DTaP) could be helpful.
	Threshold agreement was achieved for the voting on these 3 recommendations in the 1st round of voting, with 97.8% (recommendation 1a), 88% (recommendation 1b), and 96.7%  (recommendation 2) agreement (with 2.2%, 5.4%, and 2.2% disagreement) among 92 voting authors (2 authors did not record a vote).  Six authors communicated a preference for post-vaccination observation wait times ranging from 15-60 minutes as measures that were considered harmless, reassuring to nervous patients, and potentially able to capture more acute events.  Such preferences are already reflected in the conditional, rather than strong, nature of recommendation 1b, which implies this should be considered within a shared decision-making paradigm.  Language suggesting that longer wait time could promote vaccine hesitancy was removed in the final iteration of the recommendation. Further explanation of the dissonance between the strength of recommendation 2 and its certainty of the evidence was added to the discussion section above. An author identified one publication, consisting of passive reporting (from the VAERS and European EudraVigilance) of non-adjudicated cases attributing fatality to anaphylaxis to the vaccine in 31 cases of receiving either a dose of either mRNA COVID-19 vaccine.36  In these cases, it is unclear if Brighton Criteria or other criteria were applied, who made the report, and what degree of investigation to ascribe any certainty that the reported fatality was attributable to anaphylaxis from the vaccine.  Guidelines from experts in the field state “No death due to anaphylaxis to COVID-19 vaccines has been confirmed in the scientific literature”.


	Recommendation 1b: For patients with no history of a previous severe allergic reaction, including anaphylaxis, to a mRNA COVID-19 vaccine or related vaccine excipient, but who have had a history of severe allergic reaction to an unrelated vaccine, vaccine excipient, or injectable therapy we suggest against additional post-vaccination observation beyond standard wait time (e.g., 15 minutes) because this provides a minimal absolute risk reduction in severe allergic reaction outcomes and may also contribute to vaccine hesitancy.  
	92
	88.0%
	5.4%
	· Seems this could be a strong recommendation
· There are patients who are hesitant unless longer period of observation. Time for SDM. While I agree overall, there will be those patients for whom this wont work.
· While I agree with the statement, I found in a clinical setting where patients sought out getting their vaccine in an allergy clinic, many patients requested additional observation time. Maybe a shared decision in patients who perceive themselves at higher risk.  Though I agree with the statement as written.
· Not sure why the justification is included in the statement. I think the statement should be made and discussed subsequently. 
· Additional waiting is reassuring and longer observation has captured more events
· Also unduly burdensome in regards to space and staffing
· Would recommend 30-60 min observation, although this may be overly cautious.
· Longer observation time can be offered to encourage vaccination
· 15-30 minutes would be my recommendation for this group
· There should be a statement about quantifying any additional risk in this cohort .  In addition, I believe the statement about "contribute to vaccine hesitancy" should be removed as providing additional observation time may promote vaccine uptake in this cohort
· While I think the recommendation is appropriate, it does not answer Question 1. To answer question 1, an estimated magnitude of effect and confidence interval should be provided. If such data is not available, transparency in stating that and expressing uncertainty is acceptable. As there is no defined standard for what is considered an acceptable risk, estimating the risk and providing the estimate of anaphylaxis in other accepted vaccines (eg, DTaP) could be helpful.
· Please define ideal wait time.
	

	Recommendation 2: For patients with no history of a previous severe allergic reaction, including anaphylaxis, following a mRNA COVID-19 vaccine or related vaccine excipient, we recommend against vaccine or vaccine excipient testing prior to initial mRNA COVID-19 vaccination in an attempt to predict the rare individual who will have a severe allergic reaction to an initial vaccine dose.
	92
	96.7%
	2.2%
	· It is clear what this questions means but I think the mRNA COVID-19 should be removed from the first sentence to ready any vaccine.
· This recommendation is consistent with the principles of allergy skin testing in general. Consider possible alternative wording "For patients who have not yet received at least one dose of a mRNA COVID-19 vaccine, and do not have a history of severe allergic reactions (including anaphylaxis) to a mRNA COVID-19 vaccine or related vaccine excipient, we recommend against routine use of allergy tests to screen for sensitization to mRNA vaccine components and/or excipients. The operating characteristics of vaccine or vaccine excipient testing as a screening test to predict a severe allergic reaction to an initial vaccine mRNA dose is not well established."
· Need to re-write - should be "... testing prior to subsequent mRNA COVID vaccinations ..."  - the sentence had already identified the patient as already having had the initial vaccination.
· Rationale for strong rec for low certainty should be explicit, or the certainty should be low.
	

	Recommendation 3:  We recommend that individuals who had an immediate allergic reaction of any severity to the 1st dose mRNA COVID-19 vaccine, or who have a history of a severe allergic reaction to one of the vaccine excipients can receive initial or additional mRNA COVID-19 vaccine doses.  
	92
	85.9%
	6.5%
	· If severe, only with SDM and under allergist supervision. Need to qualify this statement even though most can be revaccinated safely-you have it as a separate statement below. Hard to agree as written unless part about assessment and supervision stated. Most of our vaccines are now given in pharmacies. Combine this with 5.
· For those who had a reaction to dose 1,the patient may repeat the same vaccine again, or may  choose to receive a different brand of COVID mRNA vaccine the next time. There is minimal evidence to suggest whether either of these choices is preferable to the other.
· The evidence suggests that most of the time this will be a safe procedure but I think the recommendation should be qualified to say that this is under allergist advice or observation at the discretion of the allergist.
· This would be a case by case scenario and is dependent on the physician's and patient's threshold for risk and their inherent anxiety in these situations. Also contingent on recommendation 5.
· Assuming that the first reaction really was anaphylaxis (and not mumbo-jumbo) I disagree with this.
· For prior anaphylaxis to mRNA COVID-19 vaccine dose, would consider vaccine skin testing and if positive, graded dosing for subsequent dose.
· Evaluation by allergist needed and vaccination in a setting equipped to diagnose and deal with both allergic and non-immune stress responses.
· The question states a prior reaction to COVID vaccine so would delete "initial". "any severity" makes this difficult for me to assess. Hard to combine life-threatening reaction with a rash.
· Strangely worded. It clumps 2 situations that are only similar.  Recommended separating them.  Also any severity could be grade V death so that should be reworded.
· Individuals with symptoms consistent with an immediate severe allergic reaction should be referred to an allergist for further evaluation/discussion.
· In Question 3: would replace Should with Can; Add supervised vaccination.
· The problem with this q and with all qs below is the acceptance of the assumption that all vax reactions are allergic in nature, when most are not. Should the question say a reaction that is likely to have been typically allergic in nature  immunolgically mediated? 
· Strong recommendation for allergy review and potential additional testing should be considered for shared decision making.
· Would add with increased observation time and/or pretreatment with a 2nd generation antihistamine
· Under close medical observation
· Should stratify by anaphylaxis or not
· This recommendation to receive additional doses of vaccines is contingent upon current ACIP guidance regarding the recommended COVID-19 vaccination schedule. I agree with the spirit of the recommendation, but I believe our role should be to communicate allergic risk. Possible alternative: "In individuals who have a previous history of immediate allergic reaction of any severity to the initial dose of an mRNA COVID-19 vaccine, or to one of its excipients, we recommend against routinely withholding additional mRNA COVID-19 doses."
· Needs to be re-written - again, patient has already received an initial dose and had a reaction.  They may receive subsequent dosing with mRNA vaccines.
· Ideally no '"can" words are used. should they or should they not.
	Threshold agreement was achieved for the voting on this recommendation in the 1st round of voting, with 85.9% agreement (6.5% disagreement) among 92 voting authors (2 authors did not record a vote).  There were 11 authors suggesting that the recommendation should have added context regarding the assessment and supervision of such patients, which is more specifically addressed in recommendations 4 and 5.  Five authors suggested language stratifying the handling of persons with severe reactions from non-severe reactions. The recommendation was slightly reworded to better clarify those with reactions to their initial vaccine from those with allergy to the vaccine excipient who may be receiving their initial vaccine dose.  The word “severe” was removed prior to “history of allergic reactions” from the initial wording.  Language was added better specifying the population as “desiring additional vaccination” after two authors mentioned consideration for a shifting landscape of additional vaccination efficacy against newer variants and lower consequences of natural disease after having received at least one dose of vaccine in terms of risk to benefit of additional doses after an allergic reaction. One author identified one publication, consisting entirely of passive reporting (from the VAERS and European EudraVigilance) of non-adjudicated cases attributing fatality to anaphylaxis to the vaccine in 31 cases of receiving either a dose of either mRNA COVID-19 vaccine.  In these cases, it is unclear if Brighton Criteria or any other criteria were applied, who made the report, and what degree of investigation to ascribe any certainty that the reported fatality was attributable to anaphylaxis from the vaccine.  Guidelines from experts in the field state “No death due to anaphylaxis to COVID-19 vaccines has been confirmed in the scientific literature”

	Recommendation 4:  For individuals with a history of an immediate reaction to a mRNA COVID-19 vaccine or its excipients, we recommend against performing skin testing using any mRNA-COVID-19 vaccine or their excipients for the purpose of risk assessment to determine if they should receive a vaccine dose.  
	92
	83.7%
	8.7%
	· There are some clinical scenarios in which reassurance should be provided and patients do feel reassured by having negative skin testing.
· Would agree with this if there is nuanced discussion in the paper.
· Agree with what the evidence suggests but I think that this decision would still be personalized based on the shared decision with the patient or the allergist. Agreed however that if the individual has had a reaction to excipients then that is an independent issue that the allergist addresses independent of getting the vaccine
· Given "yes" in q5
· For prior anaphylaxis to mRNA COVID-19 vaccine dose, would consider skin testing and, if positive, not withhold a subsequent dose, but rather consider graded dosing for subsequent dose.
· Testing with vaccines not useful but testing with excipients can be helpful if carried out correct.
· Suggest 'vaccines' if 'their' is used or change 'their' to 'its'
· Recommendation only says "immediate reaction.  Not Immediate allergic reaction"  typo?
· Vaccine skin testing may have utility
· Excipient skin testing not indicated but more data needed on mRNA vaccine skin testing in patients with severe immediate allergic reactions
· I agree that most patients with suspected allergic reactions should not be skin tested since most of the reactions are not allergic and it would not be cost effective. However, if I encountered a patient who I believed (based on a detailed case history) to have had a true immediate type allergic reaction (which is extremely rare), I would still like to do the skin testing for vaccine excipients to decide the reason for the reaction and decide if the next vaccine dose should be administered as a graded vaccination for safety reasons.   In the same way, skin testing to drug excipients could be relevant to perform in patients with verified PEG-allergy and a history of severe allergic reactions to these excipients. The purpose being to decide if the vaccine dose should be administered as a graded vaccination for safety reasons or as a normal single dose vaccination.
· Skin testing has not proven predictive in most studies.
· I don’t believe that vaccine/ excipient testing has been helpful thus far, but as people are getting 4th, 5th, etc vaccination and developing new symptoms, skin testing may be relevant.
· I think a shared decision making should be done on testing knowing its limitations.
· In the absence of any additional history of excipient reactions.
· Alternative: In individuals who have a previous history of immediate allergic reaction of any severity to the initial dose of an mRNA COVID-19 vaccine, or to one of its excipients, we recommend against routinely performing skin testing to mRNA COVID-19 components and/or excipients, as this has not been established to reliably predict subsequent allergic reaction risk.
	Threshold agreement was achieved for the voting on this recommendation on the 1st round of voting, with 83.7% agreement (8.7% disagreement) among 92 voting authors (2 authors did not record a vote).  There were 10 authors who disagreed with the recommendation and findings of the supporting published meta-analysis, who felt that skin testing still may have some utility in particular shared decision-making contexts with certain patients.  One author voiced concern that the meta-analysis conclusion was potentially biased based on lack of randomized controlled trials of skin testing, and that the included studies were case series of varying size and conduct, which are of much lower quality.  One author commented that the skin testing sensitivity did increase in the sensitivity analysis, and that testing may have more utility than perceived. One author also commented that the recommendation against skin testing contradicted the general approach outlined in the 2012 Allergy Joint Task Force Vaccine Allergy practice parameter, despite the findings of the meta-analysis; however, the 2012 practice parameter does not recommended skin testing for the purpose of vaccine deferral.   Three authors offered suggestions of additional references regarding excipient skin testing, some of which were added.  Two authors raised concern that the PEG used in the mRNA vaccines is distinct from the PEG that investigators have available for skin testing in clinical settings (such as in the studies in the meta-analysis), which could have potential relevance.  Two authors raised the point that persons with a history suggestive of PEG allergy do require evaluation to appropriately risk stratify them with regards to receive other PEG-containing compounds in the future, though this workup is not necessary just to receive of mRNA COVID-19 vaccination. One author questioned if sensitivity and specificity for the testing could be truly defined if there is no proven IgE-mediated mechanism of reaction. 



	Recommendation 5 (Initial):   We recommend referral to an allergist (or other clinician with expertise in the management of vaccine allergy and allergic reactions) for assessment and supervised vaccination of such individuals for their initial dose, or for the subsequent dose after a reaction to a prior dose. 
	92
	94.6%
	3.3%
	· The biggest problem is that we still don't have COVID vaccines in our clinic, but hopefully this will change.
· Would refer to allergist only for prior anaphylaxis.
· If 'such individuals' refers to a prior COVID-19 vaccine dose as stated in Question 5, not clear what is meant by "initial dose"
· Most vaccination is being performed in retail pharmacies
· Allergist for patients with a severe immediate allergic reaction but otherwise any MD is reasonable
· Need to ensure community allergist will 1) do this and 2) follow evidence
· Should be someone with experience in diagnosing and treating anaphylaxis.
· This needs to be reworded. They need to be supervised by someone that can treat anaphylaxis ONLY. It does not need to be someone specifically with expertise in vaccine allergy
· The statement should restate the population rather than refer to the question (in those) so that it can stand alone.
· The language in this recommendation needs more clarity. I think allergists need to be involved in the assessment and recommendations for first or subsequent doses but this language seems to imply that the supervision is being done by the allergist which is often impractical and not needed in most cases.
· This statement is true for anaphylaxis but not for events that are allergic but not anaphylaxis.  In addition for global use access via referral to a clinician with allergy expertise is very limited.  Thus I would say discussion with or referral to an expert.  I have discussed many patients with colleagues in low and middle income countries who do not have access but are able to discuss virtually.    
· In individuals who have a previous history of immediate allergic reaction of any severity to the initial dose of an mRNA COVID-19 vaccine, or to one of its excipients, we recommend further clinical assessment, and potential supervised vaccination, by an allergist (or other clinician with training in management of vaccine allergy and/or allergic reactions).
· Does it need to be an allergist? likely anyone comfortable with treating anaphylaxis is suitable.
	Threshold agreement was achieved for the voting on this recommendation on the 1st round of voting with 94.6% agreement (3.3% disagreement) among 92 voting authors (2 authors did not record a vote). There was concern raised by 7 authors in specifically recommending that the clinician to whom such individuals are referred needs to be an allergy specialist, as opposed to any clinician with expertise in the diagnosis and management of severe allergic reactions (including anaphylaxis).  It was voiced by several authors that access to an allergy specialist in some parts of the world is not always practical or feasible. Wording in this section and in the recommendations was changed in response. Six authors suggested that only persons with severe immediate allergic reactions (including anaphylaxis) required supervision by an allergist or other physician with training and experience in managing severe allergic reactions, whereas persons with non-severe immediate initial reactions could be supervised by any physician (e.g. a generalist). Several authors commented regarding both ongoing difficulties in obtaining vaccine for ambulatory offices or clinics that are not part of a large academic medical center and that many patients may want to be vaccinated in retail pharmacy settings; and one author voiced concern that allergy specialists in smaller private practices may be more reluctant to follow these recommendations.


	Recommendation 5 (Revised, final version): We suggest referral to an allergist (or other clinician with expertise in the management of vaccine allergy and allergic reactions) for assessment and supervised vaccination of such individuals for their initial dose, or for the subsequent dose after a reaction to a prior dose.
	91
	90.2%
	7.3%
	· I always had trouble with this-if they have already reacted to an initial dose, why are we recommending a strategy for their initial dose? Also can remove for such individuals-self evident.
· Evidence supports limiting allergist supervision to those with severe reactions, but this was not actually tested in the studies that were reviewed, so I support the recommendation as it is.
· This seems reasonable as there may be some circumstances where this is not feasible.
· This is softer and allows for people where there is difficulty in accessing an allergist to have more leeway, but may lead to poorly supervised vaccination of at risk individuals.  
· As with the first iteration, I continue to strongly disagree with this statement.  We have very robust data indicating that only 0.16% of patients with any immediate allergic reaction to their first dose will have a severe immediate allergic reaction to their second dose.  Even among patients with a severe immediate allergic reaction to their first dose, only 5% have such a reaction to their second dose. (Chu DK, Abrams EM, Golden DBK, et al. Risk of Second Allergic Reaction to SARS-CoV-2 Vaccines: A Systematic Review and Meta-analysis. JAMA Intern Med. 2022;182:376-85.) As for excipients, the only excipient which has generated concern is PEG, and PEG-allergic patients do not have reactions to PEG-containing COVID vaccines. (Otani IM, Tsao LR, Tang M. Coronavirus disease 2019 vaccine administration in patients with reported reactions to polyethylene glycol- and polysorbate-containing therapeutics. Ann Allergy Asthma Immunol. 2022;129:88-94.) Thus, for us to even suggest that such patients require "referral to an allergist (or other clinician with expertise in the management of vaccine allergy and allergic reactions) for assessment and supervised vaccination" is not evidence-based and imposes an unnecessary barrier to immunization against a serious disease.  The published evidence should lead us to conclude that only patients with severe immediate allergic reactions to a prior dose require such referral, noting that even among such patients, 95% will tolerate subsequent doses uneventfully.
· The allergists assessment does not automatically include supervised administration of any dose. it might be considered that such supervision is not necessary, even in this situation where the referred patient has a history of an immediate allergic reaction. this history may be incorrect until reviewed by an allergist and such supervision may therefore not be needed.
· I don’t think it is appropriate to include "...initial dose, or for the.." - presumably the supervised dose is only for subsequent doses since they are individuals who have ALREADY reacted to a mRNA COVID-19 dose? Should also clarify if the subsequent dose is for a mRNA COVID-19 vaccine or ANY other COVID-19 vaccine.  
· State in conditions if access difficult or not timely reasonable to forgo referral and proceed with vaccination
	Threshold agreement was achieved for the voting on this recommendation on the 1st round of voting (Table E3). The panel, however, further deliberated whether contextual factors such as equitable and rapid access to specialist settings is uniformly available to all patients, and also considered that patient values and preference for needing to see a specialist before repeat vaccination may vary. Hence, the panel agreed to issue a conditional instead of strong recommendation. This second round also reached threshold consensus with a single vote (Table E3).


	Recommendation 6: We suggest against routine H1-antihistamine or systemic corticosteroid pre-medication prior to vaccination to prevent anaphylaxis. 
	93
	81.7%
	6.5%
	· The risk of taking antihistamines is low and may help provide reassurance for patients.
· Agree no need for systemic steroids but H1 AH are fairly benign in terms of risk vs benefit and may increase vaccine compliance. Sometimes stress of vaccination can induce hives in susceptible individuals and H1 blockage may help with that
· For some with skin reactions only, where they have been treated with antihistamines, some have chose to premedicate for ensuing doses. I am okay with it. In the text of this document, you need to leave some room for SDM and patient preference, especially where data is low certainty and evidence low certainty. I note that recommendation refers to routine premeds.  
· I think putting steroids and antihistamines in the same sentence would be misleading for some.  I would never administer a steroid before a vaccine for concerns on vaccine efficacy. I would agree with not administering an antihistamine in this context but would strongly agree against administering a corticosteroid
· See comments above; case by case scenario based on patient anxiety and physician's threshold for risk.  Pre-med may make patient feel more comfortable getting vaccine even though evidence may not support this approach.
· This again could be a topic of discussion through shared decision making, but should not be routinely offered.
· Agree antihistamines cannot prevent anaphylaxis, but can be useful in preventing non-specific histamine release and a useful placebo effect to prevent stress responses.
· Not clear what is meant by "the Vaccine" in Question statement. Should this be "a vaccine" or "any vaccine"? Why are some words capitalized in Question?
· There has not been a single well done study to address this question
· This might be misinterpreted as meaning that such measures actually do reduce the risk of anaphylaxis.  
· Agree no corticosteroid pre-medication
· I would separate these 2 questions: I am neutral about H1-blockers, but strongly agree with routine no premeds with steroids.
· I am fine with antihistamine due to safety profile but agree no steroids.
· Strongly Agree with Steroids, but there are patients who benefit from antihistamine premedication.  
· It should be noted that there are no recommendations regarding premedication with an H1 antihistamine or systemic corticosteroid for other vaccinations.
	Threshold agreement was achieved for the voting on these recommendations on the 1st round of voting, with 81.7% (recommendation 6) and 84.9% (recommendation 7) agreement (6.5% disagreement with each) among 93 voting authors (1 author did not record a vote).  There were 13 authors who voiced concern that there was relatively low harm and likely potential benefit in using anti-histamine pre-treatment for mRNA COVID-19 vaccination, and felt that such pre-treatment could be advisable and reassuring for certain patients under a shared decision-making context, including one author highlighting these as particularly important to reassure patients who may have had 1st dose anaphylaxis.  Eleven authors felt that there was a role for graded-dosing, which could be advisable and reassuring for certain patients under a shared decision-making context. One author also commented that the conditional recommendation against graded dosing contradicted the approach outlined in the 2012 Allergy Joint Task Force Vaccine Allergy practice parameter.  One author disagreed with both recommendations on the basis that no studies have been specifically designed to show that pre-treatment or graded dosing are unnecessary from a safety perspective.  However, while additional points of discussion were added, no changes to the recommendations were made given these preferences are reflected in the conditional, rather than strong, nature of recommendation.  



	Recommendation 7: We suggest against graded dosing or stepwise desensitization compared to a single dose.  
	93
	84.9%
	6.5%
	· Thank you.  I agree with the recommendations.
· I think it depends if the reaction was life threatening or not. Most patients with life threatening reactions will not agree to be vaccinated with a single dose. If we are not going to do anything for these patients other than observing them, why are we recommending a referral to an allergist in the first place?
· I would agree if the discussion in the paper includes more nuanced discussion around under-represented groups in the current literature. One concern is that our overarching conclusion from all these recommendations is that essentially all patients who react should just go on to get another dose with fairly minimal evaluation. What about those patients who experience true anaphylaxis with respiratory or circulatory collapse? Or those who have a history of PEG allergy and then do have true anaphylaxis to the vaccine?
· Graded dosing a waste of time in my opinion. Patients start to complain after first dose and then I am stuck over hours administering the rest. Also not sure of mRNA vaccine robustness with graded dosing.
· There is insufficient evidence to suggest any better outcomes with graded dosing, and regular use of graded dosing may contribute to vaccine hesitancy.
· In general I would certainly agree with this, the only instance where I would not is if a graded dose would allow for vaccination in a patient who otherwise refused a single dose. I would not offer graded dose up front, I would only do so if there was extreme hesitancy to single dose that I could not overcome after risk/benefit discussion. Use of graded dosing would have to be very selective and weighed against the unclear immunogenicity of the vaccine in this setting.
· Would consider graded dosing for prior anaphylaxis if vaccine skin test positive.
· All of the question is singular except "Persons" so suggest "Should a person". Why are some words capitalized in question?
· We don't know whether graded dosing is as immunogenic as all the dose in one site and hence whether is as effective.
· There has not been a single well done study to address this question.
· I believe that graded dosing could be relevant to patients with a verified PEG-allergy and a history of a severe reaction to these excipients for safety reasons. There are only case reports on patients with severe PEG-allergy who have received an mRNA-vaccine as a single dose (and that went well, but evidens i sparse). I agree that graded dosing should not be performed based on case history alone.
· There is really no data that support graded doses as being safer than administering the full dose.
· I think a shared decision making should be discussed with graded challenge as well as premedication as from experience most patients would not be willing to undergo another dose. Understanding the low certainty in the literature.
· There needs to be a caveat with this statement, indicating it is the suggested approach for the NEXT dose of the vaccine after assessment of the prior immediate allergic reaction, but that subsequent vaccine doses may be done differently if there is another immediate allergic reaction.  In addition, given the low certainty of evidence for this recommendation, the text below the recommendation should state that a shared decision making approach should be considered when there were clear, objective, severe symptoms of anaphylaxis following vaccination.
· Thank you!
· This recommendation is consistent with premedication practices for other vaccines (and lack of recommendations to do so), though the efficacy and safety of this strategy has not been established.
· In looking at other vaccines (e.g., influenza, tetanus) where patient had previous systemic allergic reaction, those may be given in a two-stage protocol so why should mRNA COVID be different to a patient who may be very anxious about reactions?  Wording can be changed to "Dependent on the clinician's impression of the original reaction by a patient, we recommend that a graded dosing or stepwise desensitization is not necessary. "
· I think this is more controversial than it first appears.   From a practical standpoint, it is much better to give it all at once. From an immunologic perspective, we don't exactly know, but evidence strongly supports more frequent dosing of a lower dose antigen. There is an HIV vaccine paper that shows this. I think it's from Crotty.
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Table E4:  Differences between anaphylaxis, general acute stress response and vasovagal reaction with syncope

	
	
	Acute Stress Response

	
	ANAPHYLAXIS
	GENERAL
	VASOVAGAL REACTION
WITH SYNCOPE

	Onset
	Usually 5 min after
immunization but may be delayed up
to 60 min
	Sudden, occurs before,
during or shortly after
(< 5 min) immunization
	Sudden, occurs before,
during or shortly after
(< 5 min) immunization. May
present after 5 min if the
individual stands suddenly.

	System

	Skin
	Generalized urticaria (hives) or
generalized erythema, angioedema,
localized or generalized, generalized
pruritus with or without skin rash,
generalized prickle sensation,
localized injection site urticaria,
red and itchy eyes
	Pale, sweaty, cold, clammy, possible urticaria and erythema
	Pale, sweaty, cold, clammy

	Respiratory
	Persistent cough, noisy breathing
and airway constriction: wheeze,
stridor. If very severe, respiratory
arrest.
	Hyperventilation (rapid, deep
breathing)
	Normal to deep breaths

	Cardiovascular
	↑ heart rate,
↓ blood pressure,
circulatory arrest
	↑heart rate, normal
or ↑systolic blood pressure
	↓ heart rate with or without
transient
↓in blood pressure

	Gastrointestinal
	Nausea, vomiting,
abdominal cramps
	Nausea
	Nausea, vomiting

	Neurologic and Other
	Uneasiness, restlessness, agitation,
loss of consciousness, little response when supine or lying flat
	Fearfulness, light-headedness
dizziness, numbness,
weakness, tingling around the
lips, spasms in hands, feet
	Transient loss of consciousness,
good response once supine
or lying flat, with or without
tonic–clonic seizure














Special Circumstances for COVID-19 Vaccination to Consider
Are patients with allergic co-morbidities more likely to have mRNA COVID-19 Vaccine Reactions?
For persons with co-morbid allergic disease (including mast cell disorders or prior anaphylaxis to any food, medication, or vaccine) apart from a PEG, PS, or prior mRNA COVID-19 vaccine reaction, we suggest against special precautions for mRNA COVID-19 vaccination, including needing specialist supervision.e108 Evidence is lacking to confirm such individuals are at elevated risk for a severe COVID-19 vaccine reaction compared to the general population.  Multiple studies have observed that a high percentage of reported or self-reported allergic reactions to the mRNA COVID-19 vaccines occur in females and/or persons reporting a history of one or more allergic conditions, including both food and medication/vaccine reactions.e6,e7,e21,e41,e109,e110   These have included data from passive reporting systems (e.g., the Vaccine Adverse Event Reaction System [VAERS], vaccine safety datalink [VSD]) that captured only data on persons with reported reactions (without comparing allergic co-morbidity among persons tolerating vaccination), and two observational cohorts from large healthcare systems where significantly higher rates of these underlying allergic conditions were seen among those reacting to vaccine vs. non-reactors.e6,e21,e94,e109-112    However across all such reports, the overall rate of initial or second dose reactions is still very low.  No published studies have been powered or designed to prospectively evaluate if allergic co-morbidity is a risk factor, though a NIAID sponsored multi-centered randomized placebo parallel assignment trial that has now completed could provide additional data regarding such potential risk factors. (www.clinicaltrials.gov, NCT04761822).  Retrospective and observational data suggest that women and those with past allergic history in particular may be at risk for reactions to the first and subsequent doses of COVID-19 vaccines.e7,e110,e111   Allergic conditions are common in the general population, and self-reported allergy occurs at higher rates than may actually be confirmed by a specialist.  Given both a high rate of allergic co-morbidity and a very low overall rate of immediate allergic reactions to these vaccines in the general population, it is very likely that the overwhelming majority of individuals with underlying allergic co-morbidities have tolerated mRNA COVID-19 vaccines without issue.e2  Therefore, co-morbid allergic history is likely a negligible risk, pending systematic evidence synthesis to evaluate whether these individuals have a greater reaction risk than the general population, and such patients do not require any special precautions. These patients can be vaccinated in primary care offices, pharmacies, community vaccination clinics, and other venues where vaccinations are provided.  Lastly, one small pilot study of persons with immediate reactions noted evidence of diminished anti-S IgG1 antibody level and a trend in reduced antibody-mediated opsophagocytic function vs. non-reactors, though this finding has not been explored in a larger sample to date.e113

How Should Patients with a History of an Allergic Reaction to a mRNA-COVID-19 Vaccine or Vaccine Excipient be Managed in Resource Limited Settings Where Allergy Consultation Is Not Available?
In resource limited settings where allergy specialist referral is not readily available, alternative care models may be presented in a shared decision-making context to patients with a history of mRNA COVID-19 vaccine or excipient allergy in order to provide assessment and opportunity for vaccination by remote consultation, use of alternative vaccine products, or vaccination in any setting where patients can be monitored and treated for anaphylaxis to help avoid delay in vaccination. 

How Should Concerns About the Bivalent mRNA COVID-19 Vaccine, or Initial Reactions Occurring on Booster Doses be Managed?
It is possible that someone may initially tolerate their first mRNA COVID-19 vaccine dose or doses and react to a subsequent dose.  While first dose reactions and repeat reactions to a second dose are the scenarios which have been robustly studied, the panel recommends no change in the approach outlined herein when dealing with reactions with other doses (e.g., non-first dose reactions).  Thus, these scenarios and rates of reaction detailed herein would apply to the risk of reaction to any next dose if there is no history of reaction to any prior dose, and the risk of reaction to a subsequent dose if there is a reaction to the prior dose (e.g., the risk is likely similar for dose 3 if dose 1 and 2 were tolerated as it would be for receiving dose 1; and the risk is also approximate for dose 2 after reacting to dose 1 as it would be for dose 3 if the reaction was to dose 2 and the patient tolerated dose 1).  In the fall of 2022, bivalent mRNA COVID-19 vaccines became available, which are more specifically tailored towards Omicron strain variants.  Like seasonal influenza vaccines, which have a common base but use different virion particles to match circulating strains, these are not considered distinct vaccines for allergenicity purposes, and the approach for receiving a bivalent dose would not vary from non-bivalent doses.





































E Table 5:  Trustworthy Clinical Practice Guidelines Recommended Checkliste114
	Criteria
	Status

	1. Establishing Transparency
	The processes by which a CPG is developed and funded should be detailed explicitly and publicly accessible.
	
	Detailed in methods.  Funding part not applicable

	2. Management of Conflict of Interest (COI)
	Prior to selection of the guideline development group (GDG), individuals being considered for membership should declare all interests and activities potentially resulting in COI with development group activity, by written disclosure to those convening the GDG:
	Disclosure should reflect all current and planned commercial (including services from which a clinician derives a substantial proportion of income), non-commercial, intellectual, institutional, and patient–public activities pertinent to the potential scope of the CPG.
	Meets criteria

	
	Disclosure of COIs within GDG:
	All COI of each GDG member should be reported and discussed by the prospective development group prior to the onset of his or her work.
	Meets criteria.  Reviewed by the inviting document editors.  Use of published meta-analysis and Delphi panel to mitigate any potential influence of a single member.

	
	
	Each panel member should explain how his or her COI could influence the CPG development process or specific recommendations.
	Meets criteria.  Reviewed by the inviting document editors.  Use of published meta-analysis and Delphi panel to mitigate any potential influence of a single member.

	
	Divestment:
	Members of the GDG should divest themselves of financial investments they or their family members have in, and not participate in marketing activities or advisory boards of, entities whose interests could be affected by CPG recommendations.
	Meets criteria.  Reviewed by the inviting document editors.  No panelist was allowed to participate who had any direct financial investment.  

	
	Exclusions
	Whenever possible GDG members should not have COI.
	Meets criteria.  No panelist was allowed to participate who had any direct financial COI, but indirect COI were permitted.

	
	
	In some circumstances, a GDG may not be able to perform its work without members who have COIs, such as relevant clinical specialists who receive a substantial portion of their incomes from services pertinent to the CPG.
	Meets criteria.  No panelist was allowed to participate who had any direct financial COI, but indirect COI were permitted.

	
	
	Members with COIs should represent not more than a minority of the GDG.
	Meets criteria.  No panelist was allowed to participate who had any direct financial COI, but indirect COI were permitted.

	
	
	The chair or cochairs should not be a person(s) with COI.
	Meets criteria.  No panelist was allowed to participate who had any direct financial COI, but indirect COI were permitted.

	3. Guideline Development Group Composition
	Funders should have no role in CPG development.
	
	Meets criteria. Project was not funded

	
	The GDG should be multidisciplinary and balanced, comprising a variety of methodological experts and clinicians, and populations expected to be affected by the CPG.
	
	Meets criteria.

	
	Patient and public involvement should be facilitated by including (at least at the time of clinical question formulation and draft CPG review) a current or former patient, and a patient advocate or patient/consumer organization representative in the GDG.
	
	Because this is not an official society guideline, patient involvement was not sought

	
	Strategies to increase effective participation of patient and consumer representatives, including training in appraisal of evidence, should be adopted by GDGs.
	
	Because this is not an official society guideline, patient involvement was not sought

	4. Clinical Practice Guideline–Systematic Review Intersection
	Clinical practice guideline developers should use systematic reviews that meet standards set by the Institute of Medicine’s Committee on Standards for Systematic Reviews of Comparative Effectiveness Research.
	
	Meets criteria.

	
	When systematic reviews are conducted specifically to inform particular guidelines, the GDG and systematic review team should interact regarding the scope, approach, and output of both processes.
	
	Meets criteria.

	5. Establishing Evidence Foundations for and Rating Strength of Recommendations
	For each recommendation, the following should be provided:
	An explanation of the reasoning underlying the recommendation, including a clear description of potential benefits and harms
	Meets criteria.

	
	
	An explanation of the reasoning underlying the recommendation, including a summary of relevant available evidence (and evidentiary gaps), description of the quality (including applicability), quantity (including completeness), and consistency of the aggregate available evidence
	Meets criteria.

	
	
	An explanation of the part played by values, opinion, theory, and clinical experience in deriving the recommendation.
	Meets criteria.

	
	A rating of the level of confidence in (certainty regarding) the evidence underpinning the recommendation
	
	Meets criteria.

	
	A rating of the strength of the recommendation in light of the preceding bullets
	
	Meets criteria.

	
	A description and explanation of any differences of opinion regarding the recommendation
	
	Meets criteria.

	6. Articulation of Recommendations
	Recommendations should be articulated in a standardized form detailing precisely what the recommended action is, and under what circumstances it should be performed.
	
	Meets criteria.

	
	Strong recommendations should be worded so that compliance with the recommendation(s) can be evaluated.
	
	Meets criteria.

	7. External Review
	External reviewers should comprise a full spectrum of relevant stakeholders, including scientific and clinical experts, organizations (e.g., health care, specialty societies), agencies (e.g., federal government), patients, and representatives of the public.
	
	Because this is not an official society guideline, external review beyond involvement of broad stakeholders as authors was not sought

	
	The authorship of external reviews submitted by individuals and/or organizations should be kept confidential unless that protection has been waived by the reviewer(s).
	
	Because this is not an official society guideline, external review beyond involvement of broad stakeholders as authors was not sought

	
	The GDG should consider all external reviewer comments and keep a written record of the rationale for modifying or not modifying a CPG in response to reviewers’ comments.
	
	Because this is not an official society guideline, external review beyond involvement of broad stakeholders as authors was not sought

	
	A draft of the CPG at the external review stage or immediately following it (i.e., prior to the final draft) should be made available to the general public for comment. Reasonable notice of impending publication should be provided to interested public stakeholders.
	
	Because this is not an official society guideline, external review beyond involvement of broad stakeholders as authors was not sought

	8. Updating
	The CPG publication date, date of pertinent systematic evidence review, and proposed date for future CPG review should be documented in the CPG.
	
	Meets criteria. This document represents an update of earlier guidance performed under identical methodology

	
	Literature should be monitored regularly following CPG publication to identify the emergence of new, potentially relevant evidence and to evaluate the continued validity of the CPG.
	
	Meets criteria. This document represents an update of earlier guidance performed under identical methodology

	
	CPGs should be updated when new evidence suggests the need for modification of clinically important recommendations. For example, a CPG should be updated if new evidence shows that a recommended intervention causes previously unknown substantial harm; that a new intervention is significantly superior to a previously recommended intervention from an efficacy or harms perspective; or that a recommendation can be applied to new populations.
	
	Meets criteria. This document represents an update of earlier guidance performed under identical methodology





Table E6:  Key Points
	For patients who have never received a mRNA COVID-19 vaccine, the risk of a severe immediate allergic reaction to a mRNA COVID-19 vaccine is very low and no special precautions such as skin testing or prolonged wait times after vaccination are needed for patients, including those with other co-morbid allergic diseases.

	For patients with a history of a previous immediate allergic reaction to a mRNA COVID-19 vaccine or vaccine excipient of any severity, the risk of either a severe immediate reaction or repeat severe immediate allergic reaction to a mRNA COVID-19 vaccine is very low.5,9

	mRNA COVID-19 vaccine and vaccine excipient allergy testing has poor sensitivity though high specificity in predicting repeat immediate allergic reactions of any severity to mRNA-COVID-19 vaccination in persons with a history of an immediate allergic reaction to the vaccine or vaccine excipient.

	Patients with a history of an allergic reaction of any severity to an mRNA-COVID-19 vaccine or vaccine excipient should receive either their initial mRNA COVID-19 vaccine dose (excipient allergy) or the dose immediately following a suspected reaction (mRNA-COVID-19 vaccine allergy) under the supervision of an allergy specialist, or other person with expertise in managing Immune Stress Response Reactions (ISRR) and severe allergic reactions, including anaphylaxis.

	Neither pre-medication with anti-histamine or steroid, nor graded (e.g., split) dosing is recommended or required for persons with a history of an immediate allergic reaction to the vaccine or vaccine excipient prior to receiving any dose of their mRNA-COVID-19 vaccine series.
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