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Adverse Reactions to Vaccines

Vaccine-associated hypersensitivity

1. AEs directly caused by vaccine components
- viral antigen and other vaccine components
2. AEs dit the host immune response
- Local inflammatory response: Ag/Adjuvants-TLR-induced inflammation
- Systemic inflammatory response: fever, irritability, vomiting, myalgia
age, female, genetics, previous infection, increasing vaccine doses
3. Allergic reactions
- Type I: 0.65 cases / million doses
- Type IV: peak between 72 and 96 h after vaccination (& 7tH)
4. Other Inmune-related reactions: Idiopathic, autoimmune response
- 1/6000 measles, 1/3000 rubella, 1/30000 MMR vaccine

J Comp Path 2007,137:546-S50

+ Risk of anaphylaxis after all vaccines is estimated to be
1.31(95% CI, 0.90-1.84) per million vaccine doses.
+ Trivalent inactivated influenza vaccine (TIV)-triggered anaphylaxis:
1.35(95% Cl, 0.65-2.47) per million vaccine doses.
* MiV-induced anaphylaxis: 1.83 (95% Cl, 0.22-6.63)
+ Almost any vaccine can cause anaphylaxis,
- additional component: egg (influenza), gelatin (MMR), alpha-gal (MMR, HZV),
milk (DTaP)
- adjuvants: aluminum hydroxide, gentamicin, tetracycline, neomycin,
streptomycin, polymixin B, thimerosal, 2-phenoxyethanol, phenol

J Allergy Clin Immunol 2018;141:463-72
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Allergic components in Vaccines

Components in COVID-19 Vaccines

H7HH

Egg proteins i

Formaldehyde
Thimerosal Influ
[~ enza
Neomycin vac.

Polysorbate |-

Pfizer Moderna AstraZeneca Johnson &
Johnson
+mRNA +mRNA + Adenovirus vector | + Adenovirus vector
+KC|, NaCl + Acetic acid ¢+ Histidine +Citrate monohydrate
+PEG-2000 +PEG-2000 +Mg(Cl), + Polysorbate 80
+Sucrose + Dimyristoyl glycerol | *Polysorbate80 || 2-hydroxypropyl-B-c
+Saline + Cholesterol *Ethanol yclodextrin
+Phosphocholing | *Sucrose +Ethanol
+Sodium acetate +Disodium edetate | | Sodium hydroxide
+Sucrose dihydrate
* Tromethamine

N Engl J Med 2021; 384:643-649

Viral infections associated with Urticaria

Trends in AEs following immunization in Korea

Parainfluenza, Herpes virus(HHV-1, HHV-2, HHV6, EBV, CMV),
Coronaviruses including SARS-CoV-2, Hepatitis A, B, C,

Acute urticaria Adenovirus, RSV, Dengue virus, VZV, Parvovirus, Rotavirus,
Norovirus, Enterovirus

Ccsu Hepatitis A, B, C, HSV, HHV-6, Norovirus, Parvovirus

Cold urticaria HIV, EBV, HBV, CMV

Cholinergic urticaria SARS-CoV-2

Viruses 2023;15:1585. https://doi.org/10.3390/v15071585

the KAERS from 2005 to 2017
o Neurologic reaction"  General systemic reaction’ Local reaction’ Allergicreaction
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pescenephalils 087 O7-105 1% 1% 0% 02408 2% 1%

generalized urticaria, anaphylactic reactions, allergy, hypersensitivity, etc

Yonsei Med J. 2020;61:623-30

Adverse events following
COVID-19 vaccination in South Korea

Incidence of common cutaneous reactions
related to COVID-19 vaccination

+ Anationwide observational study (2021.02.28~ 2021.08.21)

+Incidence of adverse reactions after COVID-19 vaccinations was <1%.

+ Pain (63.5%), myalgia (32.2%), headache (29.4%), GI symptoms (25.3%),
skin-related (22.4%), neurologic (17.6%), and arthritis (1.9%)
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R AN phylaxis events ==Moraliy evnts hylai ity evnt

Int J Infect Dis 2022;118:173-82

+ Asystematic review including 35 studies, 2549968 participants from 23 countries
- Overall systemic skin reactions: 3.8% (2.4%-5.5%)

- Urticaria 1.1% (0.7%-1.5%)
Urticaria V
Age groups
Mean/median age <50 years 8 . 1.8% (0.6%3.5%) 0
Meanimedian age 250 years 0
Ethnic groups
| Asia 6 e 20%01%37%) | 40 <ot
North America 4 ) 04% (0.2%-0.6%) % 0o
Europe 4 L3 06% (0.1%1.4%) M 0%
Vaceine types
| MRNA vacce 9 . OTHOA%AIN) | %5 o0ost
Inaciivated vaccine 2 . 40% (2.2%6.1%) - oo
AW vacgine 3 — 3.4% (1.8%-4.6%) - 0436"
Vaccine doses 0815
The frst dose 4 1.2% (0.5%22%) 97
The second dose 3 . 1.0% (0.3%1.9%)

o J Glob Health 2023;13:06008
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COVID-19 Vaccination as a Cause of AU

CSU Exacerbation: COVAC-CU study

+ Arecent meta-analysis reported that cutaneous ADR after COVID-19 vaccination

- acute injection site reaction (72.2%), rash/eruption (13.8%),
urticaria/angioedema (6.5%), pruritus (2.3%), delayed large local reactions
(1.9%), maculopapular rash (0.5%), herpes zoster (0.4%), oral blister/ulcer
(0.36%), pityriasis rosea (0.24%),vesiculobullous lesions (0.2%),
petechia/purpuralecchymosis (0.14%), and vasculitis (0.1%)

+ AU after COVID-19 vaccination most often occurs after the 1st dose and tends to
not recur with subsequent doses (17% recurrence after 2" dose, non-severe).

+ mRNA-based COVID-19 vaccines were found to have a higher prevalence (6.9%)

+ Moderna (3.9%) and Pfizer (3.9%) vaccines have a lower incidence of urticaria
compared to the flu (5.5%), and HBV (6.4%) vaccines.

Dermatologic Therapy. 2022;35:¢15391

50 UCAREs

26 countries

* Aninternational multicenter retrospective study in
CU patients >18 years and vaccinated
with >1 dose of any COVID-19 vaccine

* 2769 COVID-19-vaccinated CU patients,
90% received at least 2 COVID-19 vaccine doses,
and most patients had well-controlled disease

J Allergy Clin Immunol 2023;152:1095-106

The UCARE COVAC-CU study

* First-dose vaccine-related adverse effects, most commonly local reactions, fever, fatigue, and
muscle pain, were reported by 43.5% of CU patients
* The rate of COVID-19 vaccination-induced CU exacerbation was 9%

/ ) \ N
[ | cu eracatationcccurs none | | Ofpeters uhohad CU RISK FACTORS FOR CHRONIC URTICARIA EXACERBATION
outoftenpatiens who gets | | 2cerbationafer 1 dose hlf AFTER COVID-19 VAGCINATION
COVID-19 vaccination G nothe CU
after the 2 dose
a2t AV s
“eeeeesas o Pt
iiiiiigis oo ¢
9 9
Most CU exacerbation started NoCU Having Being NSHD
CSU female intolerance
a0R:23 a0R: a0R: 14

+ Urticaria exacerbation: 8% ~ 15% of CU patients after COVID-19 vaccines bematol Ther 2022, J Ciin Med 2022
+ Relapse or exacerbation of urticaria in 7.7% of pediatric patients after COVID-19 vaccination Aftergol immunop 2022

J Allergy Clin Immunol 2023;152:1095-106

132 patients reported with urticaria
after COVID-19 vaccination

+ Using ADR report system from June 2021 to February 2022

Variables AU (n=70) CU (n=62)
Age (yr) 422176 47135
Female 48 (68.6%) 39 (62.9%)
Angioedema (+) 12 (17.1%) 27 (43.5%)
mRNA-based V 50 (71.4%) 47 (75.8%)
Adenovirus 20 (28.6%) 15 (24.2%)
15t/204 /34 dose 44 (62.9%) 33 (53.2%)
20 (28.6%) 26 (41.9%)
6(8.6%) 3(4.8%)

Treated with
H1AH 66 (94.3%) 61(98.4%)
Steroid 60 (85.7%) 50 (80.6%)
Omalizumab 0 1M (17.7%)
Latent period (days) 49466 54+143

Chun HS, et al. KAAACI 2022

New onset of CU Exacerbation of existing CU P value
(n=31) (n=31)
Age (year) 450+ 144 4451129 0.882
Female sex 18 (58.1%) 21 (67.7%) 0.430
Pfizer-BioNTech 22 (71.0%) 23 (74.2%)
Modema 1(3.2%) 1(3.2%)
Oxford-AstraZeneca 8 (25.8%) 7(22.6%)
after 15t/ 27/ 3 dose 14 (45.2%) /16 (51.6%) /1~ 19(61.3%)/10(32.3%)/2  0.392
Past Hx of allergic disease 14 (45.2%) 11 (35.5%) 0.437
a':‘de:;:]smezzs‘g“'“a"°" 9.1 +19.5 (days) 17+28(days) <0001
Angioedema 12 (38.7%) 15 (48.4%) 0.442
Anaphylaxis 4(12.9%) 7 (22.6%) 0.319
Duration of symptom (days) 141.41 £ 62.2 (n=22) 72.48 £ 80.3 (n=23) 0.003

OMA treatment for 6(19.4%) 3(9.7%)

Chun HS, et al. KAAACI 2022

SecAge COVD9 Latent Ouaton CSU  Numberof [ Allergic \ Presenceof TIgE ANA Anti- Anti-
. vaccine  period tl fstvist duration vaceinationon | disease Jangioedema  (1u/ 6 TP0
(day)  (week) (week) CSUdevelopment mL) Ab Ab

Allergy Asthma Immunol Res. 2073 Sepi15(5):695-698
Https/doi.org/10.4168/aair.202315.5.695
PISSN 2002-7355-6ISSN 2092-7263

Jeong-Hee Choi, Soo Jie Chung

Hallym University Donglan Sacred Heart HOSpHal .ty pewscs A A] R

A Case Series of Chronic Spontaneous
Urticaria After COVID-19 Vaccination

Letter to the Editor

) Checkfo updates

CRP Atopy’
(mg/L)

M 41 Pfzer-BioNTech 14 5 55 1 Yes No 1,009 Neg Neg Neg 3.6 ND
F 33 Odford/ 3 1 52 1 Yes No 126 Pos Neg Neg 15 No
AstraZeneca

F 51 Pfizer-BioNTech  § 2 1 1 No Yes ND ND ND ND  ND ND o

F 39 Pfizer-BioNTech 1 1 44 1 No No 309 Neg ND ND 09 Yes Omalizumab
FoagPferbioNech 7 3 51 1 No No 106 ND ND ND 09 ND treatment
F 46 Pfizer-BioNTech 10 5 3 2 No Yes 37 Neg ND ND 245 ND

M 48 Pfizer-BioNTech 20 12 52 2 Yes Yes 837 Neg Neg Neg 110  Yes

F 36 Pfizer-BioNTech 7 3 38 2 Yes No 154 Neg Neg Neg 09  No

M 56 Pfzer-BioNTech 3 6 5 3 Yes No 144 Neg Neg Neg 09  Yes

M 31 Pfzer-BioNTech 14 8 12 1 Yes No 788 Neg Neg Neg 0.9  Yes

M 42 Pzer-BioNTech 14 2 44 1 No Yes 423 Pos Neg Neg 0.9 ND

F 28 Pfizer-BioNTech  § 4 50 i Yes No 160 Neg Neg Neg 09 Yes

58.3%
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Effects of COVID-19 and Influenza

- -
Vaccination on Allergic Diseases COVID-19 Vaccination as a Cause of CU
+  Patients with allergic diseases who were diagnosed and followed up by allergy specialist were enrolled
from 14 university hospitals in Korea. within 12 weeks of vaccination
+ The 17 questionnaires about adverse reactions and bation of underlying allergic disease after

CSU control Healthy

COVID-19 and influenza vaccines were answered.

control

Relapsed (n=476)

(n=179)

=152%  CSUin complete clinical ~ matched 1:2 for age
remission for >6 months  and sex with CSU

* Allergic comorb: 70.4% 40.6% 21.9% 23.1%

= Multiple logistic regression analysis
ASST positivity 5.54 (2.36-13.02)
AR,BA,AD  6.13(2.52-14.89)
Basopenia*  2.81 (1.17-6.72)

» Of 805 had influenza vaccination, 2% (n=16)

» Among 1680 vaccinated patients with COVID-19, showed exacerbation of underlying allergic disease,
286 (17%) experienced exacerbation of allergic disease. and 62.5% (n=10) were chronic urticaria. *<100 cells/mL
Ban GY, et al. KAAACI 2022 A retrospective study from Jan 2020 to Aug 2021 in Israel. Allergy Asthma Proc 2022:43:30-6
Clinical characteristics of patients with Exacerbation of CSU
SARS-COV-2 vaccines-induced CU following COVID-19 vaccination

* Aquestionnaire-based cross-sectional study in a tertiary hospital

* 105 CSU patients (230 vaccination cases) aged 18 to 80 years, who were regularly treated
with omalizumab, had received at least one dose of COVID-19 vaccination and had no or

A 4991165 475+15.1 0371 . ) -
ge tyeers) mild CSU at the time of COVID-19 vaccination.
0, 0 0, )]
Female (%) 39 (634%) 64 (55.7%) 17(08-34) » 15 patients (14.3%) experienced a CSU exacerbation at least once after COVID-19
Received vaccine Risk factors for CSU exacerbation:
-AZD1222 13 (22.8%) 27 (23.5%) ' X on:
- mRNA-1273 34 (59.6% 40 (34.8% Severityof CSU i : T - .
s ; ((15.8%0)) o 2165 %:; I k Mild urticaria (vs none) before vaccination (OR 4.99; 1.57-15.82)
Asthma, AR, AD, CU, Drug allergy, Food allergy - no significant difference Systemic recogenicty ‘ The p of systemi icity (OR 4.57; 1.62-12.90)
Thyroid disease 5(8.8%) 1(0.9%) 11.0(1.2-96.2) otrrde { st I 1.69;0.33-8.77 “fevelr, ‘Chm?{ hfat:g‘ue’
' ! myalgia, arthralgia,
Anti-TPO IgG Ab 16 (28.1% 5(4.3% 8.6(3.0-24.9 ! : "
ni-roe (28.1%) (4:3%) { ) Grade 2 i imeni s 6121921952  diarthea, and headache'
Total IgE >100 20 (35.1%) 12 (10.4%) 4.6(2.1-104) not interfere with |
daily activity or sleep |
D-dimer > 0.55 12 (21.1%) 6 (5.2%) 48(1.7-13.7) Grade 3 e i 25.33; 3.03-211.68
ANA, CRP, TSH, WBC, Eosinophil, Basopil - no significant difference interfere with J_——
daily activity or sleep 0 0 100 150
J Autoimmun 2023;138:103054 Oddsrato J Allergy Clin Immunol Pract 2023;11:2403-10

Safety of COVID-19 mRNA vaccination

in children with chronic urticaria Urticaria is a mast cell-driven disease

+ Stress, hormones, infections (URI, GI

* From December 2021 to March 2022, 101 children aged 5 to 18 years from :Efect;?:ﬁt at"fi psgudt)f-allergentshareth
a registry of children with CU recruited from 3 allergy clinics in Canada and . T bt
Israel. MRGPRX2

Autoallrgen

* For both the first and second BNT162b2 doses, no patients reported any - 4

allergic reaction, including exacerbations of CSU.
* Atotal of 17 patients (17%) had been infected with COVID-19, and 9 of them
(53%) were unvaccinated at the time of infection.

‘Histamine, PGs, LTs, '
\."QQG’"MQE Tryptase, Proteoglycans, ILs

196 ant-FeeRl

» Children with CU are at minimal risk of suffering from an allergic reaction o N
secondary to COVID-19 vaccination.
» COVID-19 infection in children with CU does not precipitate a CU flare.

0300a

Autoimmunity type llb CD200R  Siglec-8

J Allergy Clin Immunol Pract 2023;11:1313 Pharmacol Therapeut 2021;220:107718




How COVID-19 Infection and Vaccination
are Linked to Urticaria ?

endotheium

(=Y}
e @/

&( £
i

MC-orchestrated sentinel responses to pathogens,
including certain viruses, are generally protective but
can lead to enhanced inflammation or autoimmunity.

Viral infections may contribute to the development of AU
which can then become chronic in 5-39% with possibly
circulating autoantibodies
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Allergic urticarial reactions induced by
SARS-CoV-2 vaccines
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Mast cell and T cell-mediated cytokines
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between SARS-CoV-2 and human tissue

Potential antigenic cross-reactivity

+ A possible link to an increase in autoimmune diseases

A Reacton of AniSARSCoV-2 pike Protein B Reacton of AniSARS-CoV-2 Nudeoprotein
35 Monoclonal Antibody with Human Tissue Antigens s Monoclonal Antibody with Human Tissue Antigens
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Tissue Antigens Tissue Antigens

Clinical Immunology 2020;217:108480

The COVID-19 pandemic severely impairs CU patient care

Effects of omalizumab on the antiviral response
produced by plasmacytoid dendritic cells

“The COVID-CU Study COVID-19 & CU

T
17-fem-
a C\ questionnaire: CU patients with
b covID-19—,
i (n=79).

CU patients
95 UCARES “Nv‘"‘m hospitalzed for Bl
B Amnulalmy Cﬁ‘v_'ﬁ:“
8%  Hospitalized
10%

(" The course of COVID-191n cu) (" U exacerbation by COVID-19

CU Patient Care During the Pandemic

o — ——————
Patient Consultations Preferences of Treatment

Cr—
Q Antihistamines
‘ D ovolanay, S

T";e"’eﬁ”gu Face-toface Remote

0oL consultations consultations Cydlosporine

palients treated Corticosteroids
56% 162% ';sao%

Emek KocatilK, et al. Allergy. 2021;76:816-830
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Dermatologic Therapy, 2020;33
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Long COVID and Chronic Urticaria Summary
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Cardiovascular { inflammation /
- 8% ~ 15% of CU, incompletely controlled urticaria, systemic reactions

tachycardia
Respiratory Wheezing [crsin]

female, urticaria duration < 24 months, Adeno-viral vector
NSAID hypersensitivity

Arthralgia, myalgia, degenerative disc
disease, osteoporosis/osteopenia
) " a0 A .
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Organ system Clinical symptoms

Systemic Anaphylaxis, syncope, fatigue

Dermatologic ~ Flushing, skin rash, pruritus, urticaria

Musculoskeletal

N/V, abdominal pain,
Gastrointestinal ~ gastroesophageal reflux,
diarrhea, esophagitis, malabsorption

Cognitive impairment, brain fog, Neworams
Neurological dizziness, vertigo, migraine, Tryptophan me
paresthesia, peripheral neuropathy « H

J Allergy Clin Immunol 2017;140:349-355 Asia Pacific Allergy 2023;13:50-3, Virol J 2022;19:158|
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