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ABSTRACT ARTICLE HISTORY

This study examines healthcare practitioners’ decision-making processes when mana- Received 1 August 2025
ging vaccine-hesitant patients concerned about allergic reactions to COVID-19 vaccines. Revised 27 August 2025

A multi-methods secondary data analysis was conducted combining quantitative referral Accepted 10 September 2025
trends and qualitative thematic analysis of health practitioner recorded notes. KEYWORDS
Anonymized data from 326 individuals referred to an interim COVID-19 vaccine allergy Vaccine hesitancy; allergy;
advice service based in Herefordshire and Worcestershire, UK, were analyzed. COVID-19 vaccination; mRNA

Quantitative data included referral patterns and vaccination outcomes, while qualitative vaccines; electronic health
data consisted of thematic analysis of free-text health practitioner notes documenting records; healthcare
patient concerns and practitioner decision-making. Of the referred cases, 23.3% were practitioner decision-making
advised to proceed with vaccination in primary care without precaution, 29% with

additional precautions such as antihistamines and extended observation. Hospital-

based vaccination was only recommended for 0.9%, typically for individuals with com-

plex allergy histories. In 22.7%, cases were escalated to a multidisciplinary team that

mainly advised vaccination in primary care with precautions or in hospital settings.

Notably, no cases resulted in recommendations against vaccination. The qualitative

analysis of health practitioner free text notes developed three themes: diverse presenta-

tion of allergies, complex allergy histories, and patient anxiety and lack of trust. Themes

suggest healthcare practitioners face significant challenges in clinical decision-making

with these patients and highlight the complexity of managing vaccine hesitancy. This

study underscores the need for enhanced training and standardized documentation

processes to support healthcare practitioners in managing allergy-related vaccine hes-

itancy. Public health messaging should proactively address misconceptions about vac-

cines as they relate to allergies, to build trust and reduce hesitancy.

Introduction

In December 2020, during the global spread of severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2; from here on COVID-19), the UK paused use of the mRNA Pfizer-BioNTech vaccine for indivi-
duals with a history of severe allergies following anaphylactic reactions post-vaccination in two healthcare
workers."” This Medicines and Healthcare products Regulatory Agency (MHRA) directive was withdrawn
3 weeks later” after an investigation found no such risk for individuals with serious, but unrelated, allergy
histories. The initial short-lived MHRA announcement and media coverage caused significant public
concern,” overshadowing attention to the revision, as is commonly the case with corrections,” and leaving
a vacuum for vaccine hesitancy to fil.' mRNA vaccine-related hesitancy more broadly is a growing public
health challenge beyond COVID-19 vaccines® given their wide-ranging application including disease
prevention,” and curative therapies for cancers.®

Public concern about vaccine safety often follows a similar pattern. In the case of the measles, mumps
and rubella (MMR) vaccine, early public debate was shaped by two stories. The first, which garnered far
greater attention, is the now-debunked claim, originating with Andrew Wakefield’s withdrawn 1998 Lancet
paper, that MMR causes autism.’
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The second, a legitimate question concerning the use of egg protein in its manufacture, with
healthcare providers and parents concerned about potential allergic reactions to the vaccine among
the egg allergic.'” Despite evidence that the MMR vaccine is safe for egg-allergic individuals,"'~"*
concerns about the safety of the MMR vaccine linger among the general public and healthcare
practitioners, placing additional strain on healthcare resources through outdated practices (e.g.,
unnecessary referrals for hospital-based vaccinations).'> The allergy-related parallel to egg for the
Pfizer-BioNTech COVID-19 vaccine is Polyethylene glycol (PEG), a common stabilizer in medicines,
cosmetics, and food.!® The PEG excipient in the Pfizer-BioNTech COVID-19 vaccine has raised
concerns about the risk of allergic reactions, especially anaphylaxis, among the PEG allergic. Similar
to the MMR vaccine, evidence now shows the Pfizer-BioNTech COVID-19 is safe for most indivi-
duals. Greenhawt et al.’s 2021 systematic review and meta-analysis found the incidence of anaphylaxis
to all COVID-19 vaccines was approximately 7.91 cases per million doses administered and there was
in fact a lower risk for mRNA vaccines such as BNT162b2 and mRNA-1273 (2.5-5 per million). No
fatalities related to vaccine-induced anaphylaxis were documented, indicating the risk of severe
allergic reactions exists but are rare and non-fatal.'”'® The estimated fatality rate from COVID-19
infection varies significantly but markedly exceeds the risk of vaccine-related anaphylaxis.'” Thus,
evidence proved to support the vaccination, with allergy specialist involvement, process for indivi-
duals with severe allergies.

Vaccine hesitancy is studied widely but the role of allergies in shaping vaccine concerns is less explored,
particularly in the context of mRNA vaccines."” Vaccine hesitancy may be heightened among individuals
with allergies given perceived or actual risks associated with vaccination can appear greater to these
individuals than the risks posed by the disease.”” This dynamic reflects the known interplay of risk
perception, cognitive biases (e.g. omission bias, availability heuristic, conformation bias), and attitudinal
drivers of vaccine hesitancy that could be heightened among individuals with allergies, amplifying fears and
distorting risk perceptions.”’>* Addressing these psychological drivers is essential for reducing vaccine
hesitancy, particularly in populations with heightened concerns about allergic reactions.

Trust is also a key determinant of vaccine attitudes and behaviors. Confidence in government institu-
tions, political actors, and the media has at times been associated with lower compliance with public health
guidance, while trust in healthcare professionals and administrative institutions is more consistently linked
to positive health behaviors.**”* In the context of COVID-19, such findings highlight the central role of
practitioners as trusted intermediaries when government or political trust is lacking. Given that vaccine
hesitancy often emerges at the intersection of broader societal trust and individual health concerns,
understanding the dynamics of trust is crucial for interpreting how patients and practitioners negotiate
allergy-related vaccination decisions.

Shared decision-making provides opportunities for tackling vaccine hesitancy.”’ > Typically in con-
sultations, vaccination is the clear and obvious choice from a clinical and public health perspective, allowing
healthcare practitioners to support and recommend vaccination unequivocally. Healthcare practitioner
endorsement can influence vaccine uptake®® but supporting vaccine uptake becomes more complex when
patients have specific concerns, such as a history of allergies. Evidence supports vaccination in individuals
with allergies,” but healthcare practitioners must navigate these patient vaccine-related concerns to ensure
consultations are patient-centered while also communicating the benefits and low risks of vaccines with
sensitivity to patient fears and preferences. Kogseder et al. found that allergy patients who sought a COVID-
19 vaccine risk assessment had significantly higher anxiety and depression scores than allergy patients that
did not present for COVID-19 related concerns.’® This suggests effective risk communication could be
important for tackling vaccine hesitancy among patients with allergies.

Healthcare professionals’ self-efficacy for effectively communicating risks and benefits of treatment
options to patients are also critical for successful shared decision-making.’*** However, the potential for
severe reactions can lead healthcare practitioners to be overly cautious which, even though well intended,
can empbhasize risks over benefits and not fully considering of the patient’s values and preferences.”® During
the COVID-19 vaccine campaign, these challenges were compounded by the demand for additional allergy
advice for patients and reliable communication and referrals by healthcare practitioners.”> Informal and
peer consultations were primary sources of guidance, but robust documentation of patients’ allergy histories
is inconsistent, further complicating decision-making.



HUMAN VACCINES & IMMUNOTHERAPEUTICS e 3

Aims of the current research

Practitioner notes taken during and after consultations with patients offer rich, contextual insights into
patient conditions, treatments, and responses.”® Such notes can provide critical information about patient
behavior and healthcare practitioner decision-making such as reasons for vaccine refusal and clinical
judgment on the differentiation between true allergies from sensitivities or intolerances.’”**

The current research aims to analyze vaccine hesitancy in the context of allergies, drawing on practitioner
notes to explore how healthcare professionals navigated concerns and outcomes related to COVID-19
vaccination.

Our research question is: How do healthcare practitioners respond to patients’ concerns about their risk of
allergic reactions to COVID-19 vaccines?

We aim to:

(1) Identify the number and nature of concerns reported, those resolved within primary care, and those
referred to an ad hoc allergy service.

(2) Describe the decision-making processes healthcare practitioners use when supporting patients
concerned about allergic reactions to COVID-19 vaccines.

Methods
Context

For this study, we analyzed secondary data obtained in partnership with the Herefordshire and Worcestershire
Integrated Care System (ICS) in June 2022 using the Data Protection Impact Assessment process. During the
COVID-19 mass vaccination campaign, Herefordshire and Worcestershire ICS lacked a dedicated allergy
service, which is not unusual in many parts of the UK.** To comply with national recommendations to
vaccinate at-risk adults in a timely manner, a three-step system-level service that involved an ad hoc network of
professional advice was utilized. The dataset for this study comprises 326 individuals who reported a previous
allergy, expressed concerns about allergies, or experienced a suspected or confirmed allergic reaction to
a COVID-19 vaccine between March 2021 and December 2022 (see Figure 1).
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Figure 1. Date of referral for allergy advice. Date of referral for allergy advice (March 2021-December 2022). Bar chart
showing the number of referrals received by month-year.
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Referrals clustered around UK vaccination rollout milestones. An early wave during spring-summer
2021 as eligibility widened from priority groups to all adults and a secondary surge in December 2021-
January 2022 coinciding with the accelerated booster campaign in response to the Omicron strain of the
virus. A smaller rise in autumn 2022 can be seen, this likely relates to the seasonal booster opened to over-
50s and clinical-risk groups.

Data collection

Step 1 — the COVID-19 vaccine allergy referral form
Data were obtained using a form developed by the Herefordshire and Worcestershire ICS, distributed to all
vaccine centers and practices in the two counties (“COVID-19 Vaccine - Allergy Referral form”, see Table 1
for a summary and supplemental materials for the complete form).

Completed referral forms were sent to a designated NHS e-mail address.

Step 2 - allergy review team notes and tracking

Following Referral Form submission, details were extracted and summarized in an Excel spreadsheet that
formed the central database for tracking vaccination recommendations, healthcare practitioner decision-
making and vaccination outcomes. In many cases, this required follow-up with the referring healthcare
practitioner for additional clinical information regarding the referral or the patient’s medical history. The
spreadsheet was updated to include any new information obtained from these communications.

Cases were then reviewed by the Herefordshire and Worcestershire ICB allergy panel, consisting of GPs
and pharmacists with specialized knowledge of vaccination and allergy management. Cases requiring
further expertise were escalated to a multidisciplinary team of specialist clinicians, such as allergists,
whose recommendations were recorded in the spreadsheet. Communication back to the referring health-
care practitioner was also documented, providing them with specific guidance on next steps.

Where follow-up information was available, such as whether the patient received the recommended
vaccination and any adverse outcomes, these details were added to the tracking system. However, such
information was not consistently reported for the majority of patients. This structured process ensured that
each referral was reviewed systematically and that all relevant clinical decisions were documented and
traceable.

Table 1. Overview of sections included in the COVID-19 vaccine allergy referral form.

Section Details Captured

Patient Details Full name, GP practice, address, date of birth, contact number, NHS number, hospital number.

COVID-19 Vaccination Status Vaccination details for 1st, 2nd, and 3rd primary doses, and booster doses (date of administration and
vaccine brand).

Exclusion from Referral Categories where vaccination could proceed without referral, including:

- Family history of allergies.
— Non-systemic reactions to vaccines.
— Hypersensitivity to NSAIDs.
Adverse Reaction Details Documentation of adverse reactions, including:
- Fainting/vasovagal responses
- Panic attacks
- Non-allergic reactions
- Swelling or rash at injection site
- Urticaria/angioedema
- Systemic symptoms within two hours of vaccination
Allergy/Adverse Reaction History Overview of allergic reactions or responses, particularly to COVID-19 vaccines:
- Immediate systemic symptoms (e.g., anaphylaxis) to mRNA or other vaccines
- Known allergies to vaccine components (e.g., PEG, polysorbate 80)
— Open-text responses on potential allergens, timing, descriptions of reactions, and treatments
Consent and Referral Information Confirmation of patient consent for referral and referring clinician’s details.
Additional Guidance for The form contained additional advice to healthcare professionals such as:
Managing Allergies - Consulting the Green Book Chapter 14a for managing patients with allergies.
- For patients yet to receive their first dose or who had reacted to a previous dose, refer to a lead
clinician for assessment and potential specialist referral.
— The [location anonymized for peer review] ICS COVID-19 Vaccine Allergy Review process.

Overview of the sections and information captured in the COVID-19 Vaccine Allergy Referral Form used to document patient demographics,
vaccination status, adverse reactions, allergy history, consent, and referral details.
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Step 3 — data anonymisation, governance and lawful transfer

To ensure that our use of this data met the ethical and legal standards, we began by securing
a formal Data Protection Impact Assessment with the Herefordshire and Worcestershire ICB in
June 2022. This assessment clarified roles and responsibilities: Herefordshire and Worcestershire
ICB remained the data controller while identifiable information was still present, and the
University of Worcestershire became merely a recipient of anonymized research data. Before any
transfer took place, Herefordshire and Worcestershire ICB information governance staff removed
all direct and indirect identifiers. Including initials, power of attorney details, GP and referrer
information, and full dates of birth. The dataset then only contained year of birth, gender,
vaccination setting and product, relevant allergy history, and decision-making notes. The de-
identified file was then uploaded to a password protected OneDrive folder restricted to the
named researchers; no third-party processing, cloud storage outside the UK or onward sharing
was permitted.

Because the data were originally gathered for patient care, Herefordshire and Worcestershire ICB relied
on the public task and healthcare provisions in Articles 6(1)(e) and 9(2)(h) of UK GDPR, supported by the
COVID 19 Control of Patient Information notice. We confirmed that secondary use for research is deemed
a ‘compatible purpose’ under Article 5(1)(b) and safeguarded by Article 89 and the Data Protection
Act 2018, meaning individual consent is not legally required once the records have been fully anonymized.
Nonetheless, the Herefordshire and Worcestershire ICB privacy notice alerts patients that their de-
identified data may support approved research and offers an opt out while their record remains identifiable.

The study received ethical approval form the University of Worcester Research Ethics Panel (author BM,
REP CODE ANBPS22230010, 7 November 2022).

Analysis

A multi-method approach that combined quantitative and qualitative data was used to analyze the Referral
Form data. The quantitative component comprised descriptive statistics of referral trends among N =326
individuals referred to the allergy service, outcomes, and the nature of allergy-related concerns documented
in the notes (see Table 2 for demographic characteristics). The qualitative component comprised the
thematic analysis of free-text practitioner notes and Referral Form data that was provided by GPs. The
analysis was guided by a critical realist ontology and interpretivist epistemology. This perspective acknowl-
edges the objective challenges of managing allergy-related vaccine hesitancy while recognizing the sub-
jective experiences and social contexts influencing healthcare professionals’ decisions.*>*!

Qualitative coding was conducted by three researchers: RC, BM and EW. The team brings expertise in
health psychology, public health and qualitative methods. Coders familiarized themselves with the corpus,
developed codes and themes independently, then collectively developed the final thematic structure through
discussion and consensus.

The service cohort was predominantly female (241/326; 73.9%). Age was skewed to mid-life: 46-60 years
formed the largest group (101/326; 31.0%), followed by 61-75 (74/326; 22.7%) and 31-45 (72/326; 22.1%).

Results
Quantitative analysis of the COVID-19 vaccine referral form data

Of the 326 patients referred to the service 135 (41.4%) were identified prior to their first COVID-19
vaccination. The remaining individuals reported to the service were either due to similar concerns (even
though, for some, their first vaccine led to no allergic reaction) or because they had received a COVID-19
vaccination and experienced an allergy related symptom (98 cases, 30.0%). These symptoms ranged from
mild (and undefined by the practitioner) to anaphylaxis. The majority of the symptoms reported were either
angioedema (29 cases, 29.6%) or undefined “mild symptoms” (47 cases, 48.0%).

Figure 2 presents the distribution of recommended vaccination pathways for the 317 patients initially
reviewed by the GP allergy panel and, where necessary, the 72 cases escalated to a multidisciplinary team
(MDT). The most frequent GP recommendation (29%) was primary care vaccination with additional
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Table 2. Patient characteristics.

Count(%)
Patient characteristic N=326
Gender
Female 241 (73.9)
Male 83 (25.5)
Unknown 2 (0.6)
Age Category
<18 11 (3.4)
18-30 36 (11.0)
31-45 72 (22.1)
46-60 101 (31.0)
61-75 74 (22.7)
75+ 32(9.8)
Dose required at contact with system
st 135 (41.4)
2", 3 or booster 176 (54.0)
Unknown 15 (4.6)
Reason for reporting to service
Allergy concern 210 (64.0%)
Suspected allergic reaction to COVID-19 vaccination 98 (30.0%)
Unclear/Unknown 18 (5.5%)
Reported symptom from service prompting COVID-19 vaccination reaction (N = 98)
Anaphylaxis 7 (7.1%)
Serious symptoms but not classified as anaphylaxis 4 (4.1%)
Angioedema 29 (29.6%)
Breathlessness Hyperventilation 2 (2.0%)
Hives 9 (9.2%)
Undefined mild symptoms 47 (48.0%)

Demographic and clinical characteristics of patients (N =326) referred to the COVID19 Vaccine Allergy Service,
including gender, age category, vaccine dose required, reason for referral, and symptoms reported following
suspected vaccine reactions.

Total=317 Total =72

Figure 2. Number of cases advised and referred to multidisciplinary team (MDT). Number of cases advised and referred
during GP allergy review (N = 317) and multidisciplinary team (MDT) allergy review (N = 72). Bars represent the number and
percentage of patients managed in each setting (e.g., primary care with or without precautions, hospital setting) or referred
for further review.
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Table 3. Outcome after referral advice (N =277).
Setting N Percentage
Hospital setting

Confirmed, no adverse reaction 8 421
Vaccine declined 3 15.8
No adverse reaction reported 4 21.1
Other/unclear 1 53
Adverse reaction reported 3 15.8
Primary care no precautions

Confirmed, no adverse reaction 1 13
Vaccine declined 1 13
No adverse reaction reported 73 97.3
Primary care with precautions

No adverse reaction reported 138 99.3
Adverse reaction reported 1 0.7
Primary care with precautions at GPs discretion

No adverse reaction reported 44 100.0

Outcomes following referral advice for patients (N =277), including the setting in which
vaccination was administered, whether precautions were used, and the proportion experi-
encing adverse reactions or declining vaccination.

precautions, whereas 23.3% were advised to proceed with no extra measures. Notably, 22.7% of cases were
referred on to the MDT for further assessment. Among those reviewed by the MDT, 65.3% were ultimately
cleared to receive vaccination in primary care with precautions, while 22.2% were deemed suitable for
hospital-based vaccination.

For a range of referral cases, there were data to suggest the outcome of the recommendation. This can be
seen within Table 3.

Adverse reactions to a vaccine after recommendation were reported in three of those individuals referred
to hospital for vaccination and once in an individual sent to primary care with precautions. There were also
four cases of individuals that were engaging with the system but eventually made their own decision to
decline the vaccination.

Qualitative analysis of the COVID-19 vaccine referral form data

Qualitative analysis of free-text entries in GP records provided insight into how allergy concerns were
documented and navigated during the vaccination rollout. The following themes (Table 4) emerged
from this dataset, reflecting both the clinical and emotional complexity surrounding allergy-related
consultations.

Theme 1: diverse presentation of allergies

The range of allergies are recorded in the healthcare practitioner notes encompassing a spectrum of triggers,
severity, and patient experiences. Diversity also characterizes the varied allergic reactions recorded (e.g.,
childhood incidents, recent reactions to the COVID-19 vaccine), with many patients’ allergies recorded as
self-diagnosed and unrelated to medications.

Subtheme: childhood experiences
Some patients’ childhood allergic reactions are recorded by HCPs as having a long-term role in how
patients seemed to perceive, and make, their vaccine-related decisions in adulthood: one clinician noted

Table 4. Themes and subthemes in practitioner notes.
Themes Subthemes

Diverse presentation of allergies Childhood experiences
Self-diagnosed versus clinically diagnosed
COVID-19 vaccination

Complexity of allergy history as a challenge for healthcare practitioners

Patient anxiety and vaccine hesitancy

Themes and subthemes identified from practitioner notes outlining the diverse presentation of allergies, diagnostic context,
COVID19 vaccination experiences, and the impact of complex allergy histories and patient anxiety on vaccine hesitancy.
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that a 35-year-old man was “intubated and ventilated after anaphylaxis” as a child “mouth swelling . ..
during another vaccine” as a teenager “afraid to have COVID-19 vaccine”. Likewise, patients’ childhood
allergic reactions, in addition to their more recent health experiences, are recorded as relevant to
understanding patients’ current COVID-19 vaccine hesitancy: the notes for a 22-year-old woman state
she “had serious reaction to whooping-cough part of vaccine as a baby ... had series of serious
convulsions” as a child “doctors concerned she has very reactive system” and was “recently ... in hospital
for 4days” after being ill with flu. However, despite severe childhood reactions, some patients are
recorded as willing to receive the COVID-19 vaccine but with medical caution stemming from their
documented allergy histories, necessitating supervised vaccination, as in the case of a 19-year-old man
who “had an anaphylactic-type reaction to 1st DTP at two months ... multiple hospital admissions” yet is
“keen to have Covid vac” to regain a sense of normality, with the GP recommending it be given “under
supervision”.

Subtheme: self-diagnosed versus clinically diagnosed

Practitioners recorded that differentiating between self-reported allergies and those confirmed through
medical evaluation was complex. Notes described many instances where patients’ self-diagnosis of allergy
appears related to both patient and practitioner uncertainty and hesitancy, particularly regarding vaccina-
tions: one record stated that a 71-year-old man “attended for vaccination last week” but “believes he is allergic
to an excipient of the vaccine”. Such uncertainty was also described in practitioner notes when patients
reported experience of severe allergic reactions or anaphylaxis: a 63-year-old woman recalled a “non-specific
anaphylaxis ... attributed (not proven) to a ‘build-up’ of medications” and ultimately declined her first
AstraZeneca dose because “we didn’t have a doctor present”. The notes further suggest that even medical
diagnoses can present challenges when there are ongoing efforts to precisely identify allergens and their
triggers for patients; for example, a GP letter for a 45-year-old woman confirmed she is “currently listed as
allergic to trimethoprim ... codeine ... clarithromycin ... lignospan special ... scandonest 3% plain”,
described a recent rash after dental anaesthetic, noted she has “never had an anaphylactic reaction”, and
concluded that she has been “referred for patch testing”.

Subtheme: reactions to COVID-19 vaccination

Healthcare practitioner notes also record variability in how reactions to a COVID-19 vaccination are
reported. For instance, a mild reaction after a second Pfizer-BioNTech dose is documented: a 56-year-old
man experienced “numbness and tingling in his tongue and a metallic taste” within ten minutes, remained
for observation but “nothing progressed”, and linked the episode to “similar symptoms” previously triggered
by toothpaste containing polyethylene glycol. By contrast, one of the few severe reactions in the dataset
followed a second AstraZeneca dose, when a 47-year-old woman developed “urticaria, flushing, throat
tightness . . . tachypnoea”, with clinicians judging the event was “heading towards a full anaphylaxis” until
“early ... IM adrenaline” and other interventions prevented escalation.

Theme 2: complexity of allergy history as a challenge for practitioners

The data suggested that healthcare practitioners frequently experienced challenges navigating the variability
in allergy presentations among patients, particularly when managing vaccine-related concerns. In the
absence of a formal diagnosis, allergy histories were often ambiguous and difficult for practitioners to
assess with confidence; these presentations ranged from severe reactions to everyday substances to vague,
generalized symptoms that lacked medical confirmation. One 41-year-old woman, for example, was
recorded as listing “grass, cats, mould, blue cheese” as potential triggers, recalling “anaphylaxis” in 2010,
yet more recent immunology testing had found only a “mild allergy to grass and pollen” and there had been
“nil [EpiPen use] since”.

Practitioners also noted apparently severe reactions to non-medical products. A 53-year-old woman
reported swelling of “face, lips [tongue]” after an eyelash-tint procedure, required a “steroid [injection] in
A&E,” but had “no allergies to any medication” and had previously tolerated an influenza vaccine during
pregnancy.
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Uncertainty about how best to manage complex cases is explicit in some notes: a GP reviewing
a 46-year-old man felt that his request for vaccination “in a specialist setting was quite appropriate”
and commented that an emergency-department registrar’s earlier advice “was not sufficiently
informed”. Decision-making could be further complicated by family pressures; in one case
a daughter insisted her 68-year-old mother’s reaction was “severe”, emphasized they had always
lived within a “three-minute ambulance radius”, and argued that her mother “should have” the
same Nuvaxovid jab the daughter had received in hospital. Although the clinical panel “still [stood]
by the original recommendation”, they sought a hospital specialist’s view “to ensure [the] full process
has been completed”.

Finally, inconsistencies in patient records often left practitioners reliant on patient-reported histories.
Correspondence about a 52-year-old woman shows repeated requests for clarification of “severity/frequency
of angio-oedema” and a reply noting that apart from a hospital-treated ibuprofen episode in 2020, there was
“no mention ... of any potential previous reactions” to influenza vaccine. Such complexities are further
illustrated in Figure 3, which outlines the communication steps involved when assessing patients with severe
or uncertain allergy histories.

Events are presented relative to Day 0, the day of the first Pfizer-BioNTech vaccine dose, highlighting the
patient’s reactions, clinical management decisions, and multidisciplinary team (MDT) recommendations
over the course of vaccination. This figure illustrates the complexities of addressing vaccination in patients
with severe allergy histories.

Demographics: Female, 35
Medical History:
. Idiopathic anaphylaxis with previous ITU admission.

. Two previously documented anaphylaxis episodes.

Three previous allergic reactions to wasp stings.
Timeline of Key Events:
1. Day 0: Received the first dose of Pfizer-BioNTech vaccine.

2. Day 6: Presented to A&E with shortness of breath, chest tightness, urticaria, lip swelling,
and fever. Treated with IV hydrocortisone and chlorphenamine.

3.  Day 209: GP clarified that the reaction occurred three days post-vaccine, not six as
initially reported.
4. Day 214 - Day 225: Supporting documents (GP summaries, A&E notes) obtained. GP

review noted doubts about vaccine reaction but deferred to MDT.

5. Day 260: MDT recommended the second Pfizer dose in hospital with antihistamines and
prolonged observation. Suggested immunology referral.

6. Day 282: Second Pfizer dose administered in hospital. Patient experienced symptoms
(tingling, rash, swelling) and was treated with adrenaline and oxygen. Observed in A&E
for 24 hours.

7. Day 302: MDT reviewed the case and determined the reaction was not anaphylaxis.
Recommended a booster in hospital with precautions.

8.  Day 38S: Patient declined the hospital-administered booster after moving house, citing
reluctance to pursue further vaccination.

Figure 3. Timeline of key events in the management of COVID-19 vaccination for a 35-year-old female patient with a history
of idiopathic anaphylaxis. Timeline of key events in the management of COVID19 vaccination for a 35yearold female patient
with a history of idiopathic anaphylaxis, summarizing medical history, clinical presentations, and multidisciplinary decision-
making at each timepoint.
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Theme 3: patient anxiety and vaccine hesitancy

The practitioner notes also indicated practitioner impressions of patient anxiety as related to COVID-19
vaccine hesitancy, particularly concerning the risk of allergic reactions. One practitioner recorded that a 47-
year-old woman had “spoken to her GP” but had “decided not to proceed with Pfizer”; although the clinician
explained that the dose could be given “in a hospital setting” to mitigate risk, she preferred to “risk COVID
than another vaccine” after receiving “AZ x 2”, having had COVID-19, and obtaining a positive antibody
test, and “understands this is her decision”.

Anxiety can also play a clear role in trust and the decision-making process: notes for a 64-year-old
woman state that she was “still very anxious and wishes to speak to a doctor regarding risk - benefit of
vaccination”, had declined a hospital appointment because she “wanted to discuss with Dr again”, and would
go ahead only if her GP could confirm that she had consented to a second Pfizer dose in a hospital setting.

In this case, the individual’s reluctance to proceed without further clinical discussion highlights both a lack
of confidence in the recommended vaccination pathway and a desire for more relational trust with her GP.

While anxiety about vaccination was a significant barrier for some individuals, it could at times be
mitigated through tailored support and additional healthcare resources. For example, the record for a 25-
year-old woman notes that her “Ist dose Pfizer [was] given without ill effect” and that the “2nd dose [was]
planned for hosp as patient very anxious”.

In some cases, it was challenging to disentangle physiological vaccine reactions from symptoms asso-
ciated with anxiety or psychosomatic responses. One 61-year-old woman who was “very anxious prior to
vaccine given previous history of serious allergic reaction” reported feeling “hot, throat felt tight ... rash to
neck” and was hypertensive ten minutes after her AstraZeneca dose, but symptoms settled with antihista-
mine and observation. Another patient, a 44-year-old woman, experienced a rapid onset of “dizzy,
disorientated, throat tight ... chest then felt heavy, shaky, heart racing” within 30 seconds of vaccination
and felt unwell for several days afterward; although she had a history of “anxiety, panic attacks”, she insisted
this episode was “quite different, wasn’t anxious at all about having the immunisation” and stated she would
accept an alternative vaccine but was “not happy to have further AZ”.

Discussion

In this study, we aimed to utilize health practitioner notes to quantitatively and qualitatively investigate
patient concerns about their risk of allergic reaction to COVID-19 vaccines. The high usage of the ad hoc
allergy referral service described above demonstrates both a clear need for formalized allergy support and
the efficacy of bespoke referral pathways within the Herefordshire and Worcestershire region. Although it is
difficult to determine precisely how many individuals would have refused a COVID-19 vaccination in the
absence of such a service, the reassurance it provided is evident, both in the quantitative and qualitative data
analyzed. Consistent with previous research, recommendations and reassurance from trusted healthcare
professionals are known to be key drivers of vaccine acceptance.”® By channeling cases with uncertain or
self-reported allergy histories to an appropriate forum for risk assessment, the referral service appears to
have helped sustain public confidence in COVID-19 vaccination.

Despite involving only 326 patients, around 0.04% of the Herefordshire and Worcestershire population of
790,000 residents,** the referral service underscored significant unmet needs and represents a critical subset
whose concerns and complex allergy histories may otherwise have gone unaddressed. Demographically, users
were predominantly female and aged 46-60, a profile consistent with UK primary-care utilization patterns
(women consult more often than men, especially between 16 and 60)*’ and with a greater likelihood of
antibiotic-allergy labeling with increasing age.** The mid-life peak may also reflect programme logistics: adults
aged >50 were invited early in the rollout, plausibly increasing contacts from this cohort.*’

Our dataset as a whole reflects the early UK rollout (2021-2022) of COVID-19 vaccinations. More recent
evidence suggests attitudes evolved after this period rather than simply subsided, with high continuation
among older adults but lower uptake in younger groups and persistent inequalities.** Reasons for hesitancy
shifted toward perceived necessity, side-effects, practical access and elements of mistrust as boosters became
targeted.*”** Future follow-up using later-phase cohorts (post-2022) would be valuable to test the durability of
these patterns and assess whether allergy-related safety concerns attenuated as the programme matured.
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A recurring theme emerging from the referral data was the reliance on inconsistent or purely self-reported
allergy histories to inform clinical judgment. Such histories often place practitioners in a position of
uncertainty, particularly when the underlying diagnosis had not received a formal confirmation. Around
23% of referred cases ended up requiring the review of a multidisciplinary team with specialist expertise,
reflecting the real-world complexity that GPs and pharmacists encountered. Previous studies highlight how
individuals’ beliefs regarding “potential allergens” can range from clinically significant triggers to self-
identified conditions that might in reality be sensitivities or intolerances.”” Better standardization and more
detailed documentation (for example, via structured referral tools or risk-assessment questionnaires) could
help delineate, high-risk allergy histories from those that warrant reassurance but not a full specialist work-up.

Practitioner confidence itself likely varied over time. At the start of the pandemic, rapidly evolving
vaccine guidance, particularly the early (and later reversed) advice from the MHRA to avoid vaccinating
those with a history of anaphylaxis, seems to have exacerbated both public and professional hesitancy. The
parallels with historical issues around MMR vaccine safety are striking. Similar misconceptions about egg
allergy and MMR once prompted unnecessary hospital referrals despite robust evidence that egg allergy was
not a contraindication.!!> Much like the MMR case, initial concerns about novel vaccine components, in
this instance, polyethylene glycol (PEG), fueled anxiety and prompted media coverage disproportionately
emphasizing severe but very rare reactions.’"*

In managing this uncertainty, public health messaging emerged as another pivotal element. Rapidly
changing guidelines, sensationalist press coverage, and widespread internet searches amplified anxiety. For
example, Bent et al. observed a 200-fold increase in German-language Google queries about “PEG allergy”
during the COVID-19 pandemic, illustrating how novel ingredients can become a focus of vaccine hesitancy.*
Timely, proactive communication strategies that clarify common misconceptions, particularly around PEG
and mRNA technology, can be crucial for building trust. Similar lessons can be drawn from the complex
interplay of mistrust, misinformation, and individual decision-making seen in previous vaccine campaigns.”’

In some cases, it appears that the absence of on-site medical professionals at vaccination centers some-
times undermined patient confidence. Multiple individuals expressed willingness to proceed only if
vaccinated in a hospital or specialist setting, citing the need for immediate medical support in case of
severe reactions. Such hesitancy underscores that structural aspects, like the availability of a doctor at
community clinics, can matter as much as clinical evidence for certain at-risk or anxious individuals.
Providing real-time allergy advice services could alleviate these uncertainties: an “Allergy Call Centre” in
Italy, for instance, offered immediate specialist consultation during the COVID-19 vaccine rollout and
successfully reduced unnecessary referrals.>

Psychological factors, particularly anxiety, likewise played a substantive role. Some reported symptoms
(throat tightness, dizziness, chest discomfort etc) could reflect a mixture of physiological responses and
heightened anxiety. Indeed, anxiety was acknowledged or retrospectively recognized by a number of
patients, suggesting the need for practitioners to convey empathy and reassurance without dismissing
genuine concerns. Such reactions may also fall under the umbrella of immunization stress-related
responses, which the WHO highlights as psychogenic responses that can occur around the time of
vaccination, particularly in individuals with heightened anticipatory anxiety.”® Training designed to dis-
tinguish clinically significant allergies from anxiety-driven presentations would support more consistent
outcomes in primary care. This aligns with previous calls for enhanced risk-communication training to
combat vaccine refusal and encourage shared decision-making.*”**

Finally, these findings highlight the scholarly potential of data from referral forms and clinical notes.
While unstructured and prone to inconsistent detail, such records capture important patient — practitioner
interactions and decision-making processes “in real time.” With appropriate analytic frameworks, referral
data can reveal the intricate interplay of medical, psychological and contextual factors behind vaccine
acceptance or refusal. This is particularly relevant given the growing prominence of mRNA vaccine plat-
forms and the evolving nature of mRNA-specific hesitancy, which is likely to remain salient in future
immunization efforts.® Nonetheless, the difficulties in systematizing referral data, limited follow-up for
many cases, and the need for robust ethical safeguards point to areas for methodological improvement in
future research.’®>' Whether for COVID-19 vaccines or other immunization programmes, refining the
ways in which real-world data are recorded and analyzed could help design more responsive and patient-
centered vaccine services.
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Reflection

The notes in this study are presented verbatim, which posed significant challenges for our analysis. The
medical terminology and complex language often made interpretation difficult, particularly for those of us
without a medical background. Accurately understanding the nuanced details of these clinical notes
required considerable effort and collaboration with our medical coauthors. This was crucial, as their
expertise helped clarify ambiguous entries and ensured that our interpretations were accurate.
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