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L E T T E R

Disproportionate rate of female referrals for suspected 
COVID- 19 vaccine allergies

To the Editor,
Hong Kong's Vaccine Allergy Safety (VAS) guidelines were estab-
lished to address concerns regarding COVID- 19 vaccine- related 
allergic reactions, with a dedicated population- wide VAS- Track 
Pathway established since early 2021.1,2 Two types of patients were 
assessed: ‘Pre- Vaccine’ (vaccine- naive) individuals with history of 
anaphylaxis, or severe and immediate- type reactions to multiple 
classes of drugs (assessed for potential excipient allergies— prior to 
updated guidelines in late 2021); and ‘Post- Vaccine’ patients with 
history of suspected hypersensitivity reactions following prior 
COVID- 19 vaccination. All patients gave consent. Suspected aller-
gies were assessed by Allergists to differentiate from reactogenic 
symptoms. Allergy was confidently excluded or confirmed by vac-
cine provocation tests. Remaining patients with clinical histories 
compatible with vaccine- associated allergy but declined provocation 
tests were labelled with ‘possible’ allergy. The VAS Clinics noticed 
an obvious imbalance in sex ratio, with many more females referred 
for pre-  and post- vaccination concerns. Approved by the HKU/HA 
HKW Institutional Review Board, this study was performed to con-
firm and investigate into possible causes of this phenomenon.

We compared the female- to- male ratio of 3201 consecutive pa-
tients referred to VAS- Track Pathway to Hong Kong's Population 
Census Data using the binomial test. There was a significantly 
higher proportion of female referrals (74.8% vs. 54.4%, p < .001). 
The female- skewed ratios remained significant across all age groups, 
as well as indications for referral (pre-  or post- vaccine; Figure 1). 
Despite the higher proportion of female referrals, there were no 
significant difference in sex among patients with COVID- 19 vaccine- 
associated allergy across all age groups (Table 1). We postulated that 
the skewed sex ratio may be due to higher prevalence of urticaria 
among female patients. In view of this, we performed subgroup anal-
ysis by excluding patients with any history of urticaria, which did not 
impact our findings with a female:male ratio of 77.0% (vs. 54.4% of 
the general population, p < .001).

We are the first to report a discrepancy of female referrals for 
suspected COVID- 19 vaccine allergic reactions, although there was 
no difference in sex among patients subsequently recommended for 
vaccination. Differences in immunogenic and reactogenic responses 
to vaccines and drugs are well documented, with females often 

reporting more frequent and severe reactions.3,4 Postulated mecha-
nisms for differences observed are multifactorial and can be divided 
into aspects relating to sex, gender and comorbidities.

Biological sex contributes to physical and physiological differ-
ences that may affect the rate of reactogenic symptoms. Females 
generally have lower body weights and body surface areas; leading 
to higher blood drug concentrations, longer elimination times and 
possible augmented reactogenicity.5 Physiologically, immune re-
sponses are stronger in females, with hormones playing a pivotal 
role. Differences in genetic factors linked to the X- chromosome, 
epigenetics and microbiota have also been postulated to affect 
immunoregulation.4

Gender reflects behaviours that are shaped by psychological, 
social and cultural influences. They affect the perceptions, experi-
ences and subsequent management of vaccine reactions. Cultural 
environments that selectively emphasize the importance of outer 
appearance for women, can lead to females having lower symp-
tom tolerance, especially with mucocutaneous manifestations. 
Symptoms visible on the face or body, albeit mild, can more easily 
become a source of psychological stress and anxiety. Women are 
also more proactive in health information- seeking, as reflected by 
higher consulting rates in general practice.6 However, this might also 
infer that they are more susceptible to misinformation and subse-
quent misdiagnoses of vaccine reactions.

Finally, comorbidities could have confounding impact on drug 
and vaccine reactions. Although we excluded urticaria as a possible 
confounder, atopic dermatitis and asthma are also more prevalent 
among females, which may be misdiagnosed as vaccine allergies 
during coincidental flares.3

Whether reactions are reactogenic (non- vaccine- specific and 
attributed to immunogenicity of vaccination) or allergic (genuine 
hypersensitivity to a vaccine- specific component) in nature are diffi-
cult to discern, and there is likely a degree of both at play. Suspected 
allergies were assessed to differentiate from reactogenic symptoms 
by thorough clinical history taking, including symptom manifes-
tation, temporal relationship between vaccination and symptom 
onset, as well as characterization of mucocutaneous symptoms. For 
more challenging cases, vaccine provocation tests were performed 
to exclude genuine vaccine allergy. Interestingly, genuine COVID- 19 

© 2022 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.

Valerie Chiang and Andy Ka Chun Kan contributed equally to this work and should be considered joint first author.  

www.wileyonlinelibrary.com/journal/all


2  |    LETTER

vaccine- related allergy remains extremely rare and there was no ob-
vious difference observed between both sexes regarding vaccination 
outcomes. Limitations include incomplete workup for patients with 
‘possible allergy’ as well as sample size and age of patients. Patients 
with clinical histories suggestive of allergy but declined provocation 

tests were diagnosed as ‘possible allergy’, which likely grossly over- 
estimates the incidence of genuine allergy. Sex differences in immu-
nity are usually only obvious after puberty; our study only included 
adults and whether our findings are reflected in paediatric popu-
lations cannot be extrapolated. Further studies on the reasons for 

F I G U R E  1  Female- to- male ratio in census data compared with VAS- Track referrals across age groups. *p < .05; **p < .01; ***p < .001; ns, 
not significant. F, female; M, male
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higher rate of suspected vaccine allergic reactions among females 
are warranted.
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Parameters

All
(N = 3201)

Male
(N = 816)

Female
(N = 2385)

p- valuea
Confirmed or possible allergyb:Recommended for 
vaccination (% allergy)

Age group

Overall 403:2798 (12.6%) 91:725 (11.2%) 312:2073 (13.1%) .151

15– 24 10:107 (8.5%) 3:46 (6.1%) 7:61 (10.3%) .517

25– 34 53:349 (13.2%) 13:97 (11.8%) 40:252 (13.7%) .619

35– 44 74:552 (11.8%) 15:139 (9.7%) 59:413 (12.5%) .357

45– 54 92:704 (11.6%) 20:154 (11.5%) 72:550 (11.6%) .976

55– 64 117:672 (14.8%) 23:163 (12.4%) 94:509 (15.6%) .280

65+ 57:414 (12.1%) 17:126 (11.9%) 40:288 (12.2%) .925

aChi- square test.
bPatients with histories compatible with vaccine- associated allergy and could not be excluded (i.e., 
declined vaccine provocation tests).

TA B L E  1  Rate of confirmed or possible 
allergy to COVID- 19 vaccination after 
Allergist assessment by sex
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