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ABSTRACT: Adverse events (AEs) following immunization can include autoimmune AEs for some vaccines and combinations.
This study retrospectively examines autoimmune AEs to detect safety signals for vaccines and concomitantly administered vaccines
in the Vaccine Adverse Event Reporting System (VAERS) database. This study focuses on which vaccines were administered or
coadministered for retrospective analysis of analyzed autoimmune AEs. Observed results include multiple autoimmune AE safety
signals: human papillomavirus (HPV) Cervarix, HPV Gardasil, hepatitis (Hep) A + Hep B (Twinrix), Lyme disease (LYMErix),
coadministered COVID-19 Moderna + Pfizer-BioNTech, Hep B (Engerix-B), and others. Identified arthritis AE safety signals
include Lyme disease (LYMErix), rubella (Meruvax II), HPV (Cervarix), Anthrax (Biothrax) + Smallpox (Dryvax), and more.
Coadministered DTaP + HepB + IPV (Pediarix) + Hib (Pedvaxhib) + Pneumococcal (Prevnarl3) + Rotavirus (Rotarix) may be
exhibiting synergy AE rate for eczema AEs. Thirty five influenza vaccines were observed with Guillain—Barré syndrome (GBS) AE
safety signals, plus additional safety signals for multiple other vaccines. Influenza (HIN1 monovalent) (GSK) exhibits a very high
rate for narcolepsy AEs.

Keywords: Autoimmune; Adverse events; Arthritis; Complex regional pain syndrome; Guillain-Barré syndrome; Henoch
Schonlein purpura; Postural orthostatic tachycardia syndrome; Systemic lupus erythematosus
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1. Introduction

While several studies have found no association between autoimmune diseases and immunization [1-3], other
studies report candidate associations [4—7]. Narcolepsy has been linked to the 2009 influenza HIN1 vaccine [8],
Guillain-Barré syndrome (GBS) has been linked to influenza vaccination [9-11], and immune thrombocytopenia (ITP)
to several vaccines [12—-14]. Recently, several autoimmune diseases have been reported following COVID-19
immunization [15-24]. Some researchers have proposed that autoimmune (auto-inflammatory) syndrome induced by
adjuvants (ASIA) is associated with candidate adjuvants of aluminum [25] and mercury.

Detecting potential adverse events related to immunization amid a backdrop of background adverse events can lead
to observations of correlations and no correlations. Distinguishing possible adverse events triggered by immunization
requires the identification of distinctive signals that set them apart from background AEs. A safety signal is information
that suggests an AE might be caused by a vaccine and warrants further investigation. Possible safety signals may be
overlooked as the number of days post immunization increases, potentially overshadowing association signals by
extending the considered time frame and consequently elevating the expected number of background events in parallel
to increasing reporting bias (as time elapses, fewer AEs are reported post immunization).

This study retrospectively examined the VAERS database to assess the relationships between autoimmune disease
adverse events (ADAE) and vaccines. This is an exploratory and hypothesis-generating study, rather than causal or
confirmatory. Any associations or safety signals observed may suggest areas for further epidemiological or mechanistic
investigation and are not equivalent to proof of vaccine-related injury.

https://doi.org/10.70322/immune.2025.10010
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2. Materials and Methods
2.1. VAERS Retrospective Analysis

This study identified candidate autoimmune AEs by ad hoc matching lists of autoimmune disease names with
corresponding names used with the VAERS database; only a subset (20) of autoimmune AEs were examined. The
VAERS database [26] was retrospectively examined for the AEs designated by the following Medical Dictionary for
Regulatory Activities (MedDRA) codes [27]: Arthritis, Autoimmune thyroiditis, Chronic fatigue, Complex regional
pain syndrome (CRPS), Diabetes mellitus, Eczema, Encephalitis autoimmune, Guillain barre (Guillain—Barré
Syndrome), Henoch Schonlein purpura (Henoch-Schonlein purpura), Immune thrombocytopenia, Narcolepsy,
Neutropenia, Polymyalgia rheumatica, Postural orthostatic tachycardia syndrome (POTS), Psoriasis, Raynaud’s
phenomenon, Restless legs syndrome, Rheumatoid arthritis, Systemic lupus erythematosus, and Vasculitis. MedDRA®™
the Medical Dictionary for Regulatory Activities terminology, is the international medical terminology developed under
the auspices of the International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human
Use (ICH). The downloaded VAERS data includes all AEs reported from 1990 to 27 December 2024.

The Ruby program vaers_slice4.rb [28,29] (https://github.com/doricke/VAERS-Tools, accessed on 4 January
2025) was used for retrospective analysis of the VAERS data files VAERSDATA, VAERSSYMPTOMS, and
VAERSVAX for the years 1990 to 2024 and NonDomestic. The vaers_slice4.rb program combination report tallies
vaccine AEs and generates multiple summary reports. This study focused on AEs by vaccine combination and age. The
vaers_slice4.rb program calculates the frequencies of reported AEs normalized to 100,000 VAERS reports [30]: AE
normalized frequency = (observed AEs/all vaccine AEs)*100,000. These normalized frequencies do not represent true
incidence rates (asymptomatic individuals not included) but estimated rates of reported AEs. To avoid duplicate data,
data is tabulated by unique “vaers_id” identifier. The tool vaers_slice4.rb uses “Unknown” when no gender is specified,
—1 when no day of onset is specified, and —1 when no age is provided in VAERS. Vaccine combinations are defined
when two or more vaccines a documented for a vaers_id; VAERS data is tallied by vaccine(s) in the combinations report
(Supplemental Data tables). The vaers_slice4.rb program inputs a list of one or more MedDRA names (used by
VAERS). Microsoft Excel was used to prepare figures and calculate Pearson correlation coefficient. Normalized
frequencies were filtered for a minimum of 200 per 100,000 VAERS reports and a minimum of five AEs for vaccine or
vaccine combination. Vaccines and vaccine combinations including the text “no brand name”, “foreign”, “unknown”,
and “vaccine not specified” were excluded to avoid possible reporting biases (possibility of underrepresentation of less
severe AEs resulting in increased normalized frequency estimates).

2.2. Adverse Events Following Immunization

Adverse events (X) following immunization can be represented as the sum of immunization associated AEs (if any)
and background (B) (if any) occurrences of adverse events. A background AE is considered an event that occurs
independent of immunization in the population being examined (sampled) during the time period examined;
background AEs are not considered associated with immunizations. The reported AEs diminish due to reporting bias as
the time since immunization increases (as time increases, fewer AEs are reported). Vaccine associated AEs can be
modeled by the risks related to specific vaccine components (C), excipients (£) (if any), manufacturing contaminants
(M) (if any), and population background (B) events in Equation (1).

T N t
Adverse events(V|X) = Z ¥+ Z EX + M¥ + BX (1)
i=0 j=0 k=0
Coadministered vaccine AEs can be modeled by Equation (2).
Adverse events(Vy + -+ V;|X) = AE(V;]1X) + - + AE(V|X) 2)

If AE(V|X) = 0 for multiple vaccines for adverse event X, then each of the components C;, E;, and M,, are all
approximately zero for these vaccines and B is approximately zero for all vaccines. If 4E(V]|X) = 0 for multiple vaccines
and AE(V]X) >> 0 for other vaccines (second vaccine set), then there are vaccine associated AEs for the second set of
vaccines.
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3. Results

For each autoimmune AEs examined, an upper limit for background (B*) < 50 per 100,000 VAERS reports can be
estimated from Table 1. The normalized frequencies for multiple autoimmune AEs from VAERS are summarized in
Table 2 and Figures 1-6. The normalized frequencies vary by vaccine for each AE, with multiple vaccines observed for
two or more autoimmune AEs with normalized frequencies greater than or equal to 200 per 100,000 VAERS reports.
An adverse event following immunization (AEFI) refers to any unfavorable or unintended medical occurrence after a
person receives a vaccination. Vaccines with multiple AEFIs are summarized in Figure 7. Vaccines with at least 2000
autoimmune AEs per 100,000 VAERS reports and at least 500 VAERS reports are summarized in Figure 8.

Table 1. Example normalized frequencies for estimating the upper limit of background (BX) adverse events, less than 50 per
100,000 VAERS reports for all adverse events.

Adverse Event Vaccine(s) Normalized Frequency
Arthritis Smallpox + Monkeypox (Jynneos) 474
Arthritis Influenza (seasonal) (Fluvirin) + Pneumo (Pneumovax) 394
Arthritis Typhoid live Oral Ty21A (Vivotif) 38.8
Arthritis Varicella (Varivax) 29.1
Arthritis Meningococcal conjugate (Menveo) 19.9
Autoimmune thyroiditis Tdap (Adacel) 7.6
Autoimmune thyroiditis Varicella (Varivax) 7.3
Autoimmune thyroiditis Zoster (Shingrix) 4.3
Autoimmune thyroiditis Zoster live (Zostavax) 2.6
Autoimmune thyroiditis Pneumo (Pneumovax) 2.3
Chronic fatigue syndrome Influenza (seasonal) (Fluarix) 20.5
Chronic fatigue syndrome COVID-19 (Moderna bivalent) 17.7
Chronic fatigue syndrome Zoster live (Zostavax) 10.3
Chronic fatigue syndrome Zoster (Shingrix) 8.6
Chronic fatigue syndrome Pneumo (Pneumovax) 23
Complex regional pain syndrome COVID-19 (Moderna) 6.9
Complex regional pain syndrome Pneumo (Pneumovax) 6.9
Complex regional pain syndrome Zoster (Shingrix) 5.8
Complex regional pain syndrome Zoster live (Zostavax) 5.1
Complex regional pain syndrome COVID-19 (Pfizer-BioNTech bivalent) 4.5
Diabetes mellitus HPV (Gardasil 9) 23.9
Diabetes mellitus Influenza (seasonal) (Fluzone high-dose) 23.9
Diabetes mellitus Measles + Mumps + Rubella (MMR II)+Varicella (Varivax) 18.5
Diabetes mellitus Influenza (seasonal) (Fluzone quadrivalent) 17.5
Diabetes mellitus Zoster live (Zostavax) 12.8
Eczema Influenza (seasonal) (Flumist quadrivalent) 30.8
Eczema Influenza (seasonal) (Fluzone quadrivalent) 26.2
Eczema Pneumo (Pneumovax) 25.2
Eczema Influenza (HIN1 monovalent) (Sanofi) 24.2
Eczema Hep A (Vaqta) 13.3
Encephalitis autoimmune Influenza (seasonal) (Fluvirin) 7
Encephalitis autoimmune Pneumo (Prevnarl3) 6.7
Encephalitis autoimmune COVID-19 (Janssen) 6.1
Encephalitis autoimmune Zoster (Shingrix) 2.9
Encephalitis autoimmune Pneumo (Pneumovax) 2.3
Guillain—Barré Syndrome Hib (Acthib) 43.9
Guillain—Barré Syndrome DTaP + IPV + Hib (Pentacel) 42
Guillain—Barré Syndrome COVID-19 (Moderna bivalent) 41.2
Guillain—Barré Syndrome Measles + Mumps + Rubella + Varicella (Proquad) 9
Henoch-Schonlein purpura Influenza (seasonal) (Fluzone high-dose) 8
Henoch-Schénlein purpura Zoster live (Zostavax) 7.7
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Henoch-Schonlein purpura Influenza (seasonal) (Fluvirin) 7
Henoch-Schonlein purpura COVID-19 (Moderna bivalent) 5.9
Henoch-Schonlein purpura Zoster (Shingrix) 5.8
Immune thrombocytopenia Influenza (seasonal) (Fluzone quadrivalent) 8.7
Immune thrombocytopenia Hep B (Engerix-B) 8.6
Immune thrombocytopenia Varicella (Varivax) 4.8
Immune thrombocytopenia Influenza (seasonal) (Fluzone) 4.1
Immune thrombocytopenia Zoster live (Zostavax) 2.6
Narcolepsy Influenza (seasonal) (Fluzone quadrivalent) 8.7
Narcolepsy COVID-19 (Janssen) 8.2
Narcolepsy COVID-19 (Moderna) 7.5
Narcolepsy Pneumo (Prevnarl3) 6.7
Narcolepsy COVID-19 (Pfizer-BioNTech bivalent) 4.5
Neutropenia COVID-19 (Moderna) 17.1
Neutropenia Pneumo (Pneumovax) 16
Neutropenia HPV (Gardasil 9) 11.9
Neutropenia Zoster live (Zostavax) 10.3
Neutropenia Zoster (Shingrix) 5.8
Polymyalgia rheumatica Influenza (HIN1 monovalent) (Sanofi) 24.2
Polymyalgia rheumatica Pneumo (Prevnar) 22.8
Polymyalgia rheumatica Tdap (Adacel) 7.6
Polymyalgia rheumatica HPV (Gardasil) 2.7
Polymyalgia rheumatica Varicella (Varivax) 24
Postural orthostatic tachycardia syndrome Influenza (seasonal) (Fluzone) 12.2
Postural orthostatic tachycardia syndrome Influenza (seasonal) (Fluarix quadrivalent) 11.7
Postural orthostatic tachycardia syndrome Hep B (Recombivax Hb) 5.7
Postural orthostatic tachycardia syndrome Zoster (Shingrix) 2.9
Postural orthostatic tachycardia syndrome Pneumo (Pneumovax) 23
Psoriasis Influenza (seasonal) (Flucelvax quadrivalent) 16.7
Psoriasis Hep A (Vaqta) 13.3
Psoriasis Varicella (Varivax) 12.1
Psoriasis Pneumo (Pneumovax) 11.5
Psoriasis Influenza (seasonal) (Fluzone) 4.1
Raynaud’s phenomenon Zoster (Shingrix) 7.2
Raynaud’s phenomenon Pneumo (Pneumovax) 6.9
Raynaud’s phenomenon Pneumo (Prevnarl3) 6.7
Raynaud’s phenomenon Influenza (seasonal) (Fluzone) 4.1
Raynaud’s phenomenon Varicella (Varivax) 2.4
Restless legs syndrome Influenza (seasonal) (Fluzone) 16.2
Restless legs syndrome Zoster live (Zostavax) 10.3
Restless legs syndrome Pneumo (Prevnarl3) 6.7
Restless legs syndrome Hep B (Recombivax Hb) 5.7
Restless legs syndrome Pneumo (Pneumovax) 2.3
Rheumatoid arthritis Smallpox (Dryvax) 39.3
Rheumatoid arthritis Influenza (seasonal) (Fluzone high-dose) 31.8
Rheumatoid arthritis Varicella (Varivax) 19.4
Rheumatoid arthritis Influenza (seasonal) (Fluzone high-dose quadrivalent) 18
Rheumatoid arthritis Influenza (seasonal) (Flucelvax quadrivalent) 16.7
Systemic lupus erythematosus COVID-19 (Pfizer-BioNTech bivalent) 22.3
Systemic lupus erythematosus Pneumo (Pneumovax) 20.6
Systemic lupus erythematosus Varicella (Varivax) 9.7
Systemic lupus erythematosus Influenza (seasonal) (Fluzone quadrivalent) 8.7
Systemic lupus erythematosus Influenza (seasonal) (Fluzone high-dose) 8
Vasculitis Tdap (Adacel) 30.6
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Vasculitis Meningococcal conjugate (Menactra) 21.8
Vasculitis Influenza (seasonal) (Flumist) 18.9
Vasculitis Measles + Mumps + Rubella + Varicella (Proquad) 18.1
Vasculitis Influenza (seasonal) (Flucelvax quadrivalent) 16.7

Table 2. Normalized frequencies for multiple autoimmune AEs (excluding Arthritis, Rheumatoid arthritis, Eczema, Guillain—Barré
Syndrome, Henoch-Schénlein purpura, and Vasculitis).

Adverse Event Vaccines Normalized Chi-Square2 x2
Frequency p-Value
Autoimmune thyroiditis COVID'EI? fg\:f‘;?;)T;i)O VID-19 258 <0.00001
Autoimmune thyroiditis Hep A + Hep B (Twinrix) 434 <0.00001
Autoimmune thyroiditis HPV (Cervarix) 212 <0.00001
Chronic fatigue Anthrax (Biothrax) 243 <0.00001
Chronic fatigue COVID_(II? éggi(;r;;z[:ci? VID-19 335 <0.00001
Chronic fatigue Hep A + Hep B (Twinrix) 241 <0.00001
Chronic fatigue HPV (Cervarix) 1569 <0.00001
Chronic fatigue HPV (Gardasil) 397 <0.00001
Complex reg(lggls’;‘m syndrome HPV (Cervarix) 1060 <0.00001
Diabetes mellitus Anthrax (Biothrax) 486 <0.00001
Diabetes mellitus Hep A + Hep B (Twinrix) 289 <0.00001
Diabetes mellitus Hep B (Engerix-B) 385 <0.00001
Diabetes mellitus Lyme disease (LYMErix) 457 <0.00001
Diabetes mellitus Pneumo (Prevnar) 228 <0.00001
Encephalitis autoimmune HPV (Cervarix) 233 <0.00001
Encephalitis autoimmune Yellow Fever (Y{-Vax) 322 <0.00001
Immune thrombocytopenia Pneumo (Prevnarl3) + Rotavirus (RotaTeq) 5769 <0.00001
Narcolepsy HPV (Cervarix) 615 <0.00001
Narcolepsy Influenza (HIN1 monovalent) (GSK)) 11,539 <0.00001
Narcolepsy Influenza (seasonal) (Fluenz Tetra) 2100 <0.00001
Narcolepsy Influenza (seasonal) (Flumist quadrivalent) 370 <0.00001
Neutropenia DTaP + IPV + HepB + Hib (Infanrix 1139 <0.00001

Hexa)+Pneumo (Prevnar)
. DTaP + IPV + HepB + Hib (Infanrix

Neutropenia Hexa)Pneu rrf)o (Prevna(r 13) 712 <0.00001
Neutropenia Meningococcal B (Bexsero) 278 <0.00001
Neutropenia Pneumo (Prevnar) 274 <0.00001
Neutropenia Rotavirus (Rotarix) 249 <0.00001
Polymyalgia rheumatica COVID-(IE éﬁgﬁﬁ?ﬁ%—;ﬁ? VID-19 206 <0.00001
Polymyalgia rheumatica Influenza (seasonal) (Fluad quadrivalent) 252 <0.00001
Polymyalgia rheumatica Influenza (seasonal) (Fluad) 383 <0.00001
Polymyalgia rheumatica Influenza (seasonal) (Fluarix) 287 <0.00001
Polymyalgia rheumatica Lyme disease (LYMErix) 411 <0.00001
POTS HPV (Cervarix) 1229 <0.00001
POTS HPV (Gardasil 9) 472 <0.00001
POTS HPV (Gardasil 9) + HPV (Gardasil) 2703 <0.00001
POTS HPV (Gardasil) 1223 <0.00001
Psoriasis covIb '21? f%f‘;:‘%;i;) VID-19 464 <0.00001
Psoriasis Hep A + Hep B (Twinrix) 217 <0.00001
Raynaud’s phenomenon Lyme disease (LYMErix) 548 <0.00001
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Figure 1. Arthritis AEs normalized frequencies.
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8 of 20

Immune Discovery 2025, 1, 10010

Eczema adverse events

I I‘ I IIIIIII Lann
Figure 3. Eczema AEs normalized frequencies.

12,000

10,000

8000

[=}

8

o

Auanbauy pazijewsoN

4000

2000

mm (XenAuq) xod|jews
== (000ZWedy) xod|jews

m (x11ejoy) snanejoy

m (£T4euUAaId) ownaug
s (X11011d) Bl[2QNY + sAWN|A + S3|SE3A

m (xeauep) ejjaa1iep+(11 HNIA) l12gny + sdwinp + sa|sealp
- (11 YNIN) ej13gny + sdwiny + sajseay
(1sepseo) AdH
(x1eata)) AdH
(q1yv) qiH
(9H xeAlquioday) g doH
(g-x1128u3) g doH
(x1auimy) g daH + v daH
(xeauep) ejj@auep+(11 YNNI ell2qny + sdwnAl + sa|sea|Al+(XiiAeH) v deHq
(x11e30y) sniinejoy+(gT4eUARLd) Ownaud+(exaH xiueju|) qiH+gdaH+AdI+deld
(eT42UABL4) OWnNnaud+(exaH Xuueju)) qiH+gdaH+AdI+deld
(bajejoy) sniinejoy+(gT4eUARLd) OWnaud+(|@e3uad) qiH + Adl + deld
(19983U3d) qIH + AdI + deld
(x11e30y) snainejoy+(ET4EUADIJ) OWNBUGH(qIYXeApad) qIH+(XI1eIpad) AdI + §daH + deLd
(xuejoy) snainejoy+(x1ie1pad) Adl + 9daH + deLa
(xueipad) AdI + gdaH + dela
(xuueyuy) derq
(192e3deq) dera

== (Y22 LNOIg-13214d) 6T-AINOD+(EUISPOIN) 6T-AINOD

mm (xedyjolg) xesypuy

0




9 of 20

e (xuBulys) 193507
mm (XBA-JA) 19A34 MOJ|9A
mm (A wiydAy) apieyddesAjod IA ploydAy
m— (X3500g) depy
e (1928PY) depL
(1] XeANI3N) jj2gNY
m— (AAX31Y) ASY
s (0ASAIQY) ASY
(4ndiqey) saiqey
mm (xeAow)) saiqey
e (l0d)) 32eUL ‘SNAIA OIfOd
e (0Z48UAR14) OWNBUY
s (£742UABI4) OWNBUY
s (QUnwi-nug) ownaug
s (X113500g) dep ) +(ed3oeuain) 23e8nfuo) |easodosulusiy
s (22322UB1N]) 93880(UO) |EID0208UIUB N
mm (equawnuiy) g |edd0d03ulua iy
(xu01d) ejlpqny + +59)
(uapsaig miL) (1 ) 1y
(uapsa1a AiD) (1 ) ezuanyy
(122epy) depj+(auozn|4) (jeuoseas) ezuanjju|
(aunwj-nuq) ownaud+(auoznjy) (jeuoseas) ezuanju|
(xeAownaud) ownaugd+(auozn|4) (jeuoseas) ezuanjju|
(auozng) ( ) 1
(uajeupenb 1) (1 ) ezuanyy
(€T4RUAR.4) OWN3Ud+(as0Q-YSiH auozn|4) (jeuoseas) ezuanjju|
(8s0@-y8iH auozn|4) (jeuoseas) ezuanjju|
(x118uys) 193s0z+(3uajeaupenb asoq-ys8iH auozn|4) (jeuoseas) ezuanjyu|
(3uajeaupenb asog-ysiH auozn|4) (Jeuoseas) ezuanjju|
(xeAownaud) ownaud+(uliani4) (jeuoseas) ezuanjju|
(urnni3) (1 ) ezuanyy
( I-nud) ownaud+(pjalysni4) (jeuoseas) ezuanyyu|

N \
(PI21ysni4) 1 ) Byl

(¢ 14) (I )
(3siwny4) (jeuoseas) ezuanjju|
(wuajeaupenb 3siwn4) (jeuoseas) ezuanjyu|

(1eaejni) (1 ) 13Ul
(3uajeaupenb jeae|n|4) (jeuoseas) ezuanjyu|

(aunwi-nj4) (jeuoseas) ezuanyyu|

1341

Guillain-Barré Syndrome (GBS) adverse events

6000
5000

Immune Discovery 2025, 1, 10010

(xeaj2on}4) (jeuoseas) ezuanjju|
(3uajeaupenb xeaj2dn|4) (Jeuoseas) ezuanjju|
(3uajeaupenb yojqn|4) (jeuoseas) ezuanjyu|
(xueni) (y ) 15
(3uajeaupenb xuenj4) (jeuoseas) ezuanjju|
(peni) 1 ) Ul
(3usjeaupenb pen|4) (jeuoseas) ezuanjju|
(eunyy) (jeuoseas) ezuanjuj
(3uajeaupenb eun|yy) (jeuoseas) ezuanjju|
(1 ) lJul+((youes) (uay ) INTH) (INTH) ezuanyu)
((1youes) (3uajeaouow) INTH) (INTH) ezuanjuj
((snaenoN) (3ua) ) INTH) (INTH) ezuanjjuy
(( IPAN) (3u3) ) INTH) (INTH) ezuanyuy
((1s2) (auay ) INTH) (INTH) ezuanjuj
— (€130RUBN) fuo) |e2d0208u (I1sepseo) AdH

mmm (|isepieo) AdH
s (X11EAJ3D) AdH

= (9H XeAlquoday) g doH

s (8-x1498u3) @ doH

s (XUUM]) g d3H + v doH
i (xuABH) v doH
mm (Y231NOIg-19214d) 6T-QINOD
e (uassuer) 6T-AINOD

0

1000

[=3 i=3

g g g

< m ~N
Aouanbayy pazijewson

Figure 4. Guillain—Barré Syndrome (GBS) AEs normalized frequencies.
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Figure 8. Autoimmune adverse events with normalized frequency of at least 2000 per 100,000 VAERS reports for one or more

autoimmune adverse events and a minimum of 500 VAERS reports.
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3.1. Arthritis and Rheumatoid Arthritis (RA) Adverse Events

Inflammation or swelling of one or more joints, surrounding tissues, or other connective tissues is arthritis. RA is
an autoimmune disease causing joint inflammation, swelling, pain, and stiffness. Normalized frequencies for Arthritis
AEs include Lyme disease (LYMETrix) at 13,711 per 100,000 (1 in 7) (chi-square 2 x 2 p < 0.00001) (gender neutral),
Rubella (Meruvax II) at 7171 (1 in 14) (p < 0.00001) (27:1 female bias), Anthrax (Biothrax) + Smallpox (Dryvax) at
2027 (p <0.00001), HPV (Cervarix) at 1823 (p < 0.00001) (females), Anthrax (Biothrax) at 1313 (» <0.00001) (7.7%
male), Hep B (Engerix-B) at 1113 (p < 0.00001) (2.6x female), and Hep B (Recombivax Hb) at 1038 (p < 0.00001)
(2.5% female) all per 100,000 VAERS reports (Figure 1). Normalized frequencies for Rheumatoid arthritis AEs parallel
Arthritis AEs with Lyme disease (LYMErix) at 3793 (1 in 26) (p < 0.00001) (gender neutral), Rubella (Meruvax II) at
1043 (p < 0.00001) (all female), and Hep B (Engerix-B) at 702 (p < 0.00001) (2.8% female) all per 100,000 VAERS
reports (Figure 2). The RA AEs (Figure 2) have a Pearson correlation coefficient r = 0.95 with the matching normalized
frequencies for arthritis AEs (Figure 1). While clinical trials detected no associations, arthritis and autoimmune arthritis
have been reported following Lyme disease vaccination [31,32]. The LYMErix and Meruvax Il vaccines may have
specific vaccine components, €/, contributing to both of the AEs.

3.2. Eczema Adverse Events

Eczema (aka, atopic dermatitis) is characterized by dry, itchy, and inflamed skin. Normalized frequencies for
Eczema AEs include DTaP + HepB + IPV (Pediarix) + Rotavirus (Rotarix) at 10,870 for 5 out of 46 reports (p <
0.00001), DTaP + HepB + IPV (Pediarix) + Hib (Pedvaxhib) + Pneumo (Prevnar13) + Rotavirus (Rotarix) at 2048 (p <
0.00001), and Measles + Mumps + Rubella (Priorix) at 1191 (p < 0.00001) (infants) all per 100,000 VAERS reports
(Figure 3). Note that the normalized frequency estimate for DTaP + HepB + IPV (Pediarix) + Rotavirus (Rotarix) is
likely overestimated due to the small number (46) of all VAERS reports for this vaccine combination.

3.3. Guillain—Barré Syndrome (GBS) Adverse Events

GBS is a neurological disease where the immune system attacks peripheral nervous system, leading to muscle
weakness and sometimes paralysis. Normalized frequencies for GBS include 19 Influenza vaccines or combinations
including an Influenza vaccine with normalized frequencies between 1022 (p < 0.00001) (Afluria quadrivalent) and
5385 (p < 0.00001) (Flu-Imune), Rabies (Rabipur) at 2869 (p < 0.00001), RSV (Abrysvo) at 1868 (p < 0.00001), and
HPV (Cervarix) at 1251 (p < 0.00001) (females) all per 100,000 VAERS reports (Figure 4). An additional 16 Influenza
vaccines or combinations including Influenza have normalized frequencies between 200 and 1000 per 100,000 VAERS
Reports (Figure 4). GBS has been linked to influenza vaccination [9—11]. It is plausible to suspect an antigen in
influenza vaccine components contributing to GBS.

3.4. Henoch-Schonlein Purpura (HSP) Adverse Events

HSP (aka, IgA vasculitis) is inflammation in small blood vessels, often leading to rash, joint pain, and abdominal
pain. The highest normalized frequencies for Henoch-Schonlein purpura AEs include Influenza (seasonal) (Fluenz tetra)
at 787 (p < 0.00001), and HPV (Cervarix) at 339 (p < 0.00001), all per 100,000 VAERS reports (Figure 5). A case of
HSP following rabies immunization has been reported [33]. A potential false signal for Polio virus, inact. (Poliovax)
was excluded from the results.

3.5. Immune Thrombocytopenia (ITP) Adverse Events

ITP occurs when the immune system attacks and destroys platelets, leading to a low platelet count. coadministered
vaccines Pneumo (Prevnar13) + Rotavirus (RotaTeq) have an immune thrombocytopenia normalized frequency of 5769
(p <0.00001) based on 9 reports for 156 VAERS reports (Table 2). Immune thrombocytopenia has been reported post
COVID-19 immunization [34]. Normalized frequencies for immune thrombocytopenia for COVID-19
Pfizer-BioNTech were 123, and for COVID-19 Janssen were 114 (below the threshold for inclusion in this study).
Unusual thrombotic events and thrombocytopenia with autoantibodies targeting platelet factor 4 (PF4) have been
advanced in association with the AstraZeneca (AZD1222) ChAdOx1 SARS-CoV-2 vaccine with the suggested name of
vaccine induced prothrombotic immune thrombocytopenia (VIPIT) [35-37].
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3.6. Narcolepsy Adverse Events

Narcolepsy is a neurological disorder characterized by excessive daytime sleepiness despite adequate sleep at night.
Narcolepsy occurs when the immune system attacks brain cells that produce hypocretin (aka, orexin). Hypocretin is
important in regulating sleep and wakefulness. Influenza (HIN1 monovalent) GSK has a normalized frequency of
11,539 (p <0.00001) for 12 of 104 VAERS reports and Influenza (seasonal) (Fluenz tetra) of 2100 (p < 0.00001) (Table
2). Narcolepsy has been linked to the 2009 influenza HIN1 vaccine [8]. Antibodies to influenza 2009 A(HINI1)
nucleoprotein were found to be cross-reacting with human hypocretin receptor 2 [37].

3.7. Vasculitis Adverse Events

Vasculitis is characterized by inflamed blood vessels. The highest normalized frequencies for Vasculitis AEs
include Meningococcal (Menomune) at 807 (p < 0.00001) (3x male), Hep B (Engerix-B) at 479 (p < 0.00001) (1.5x
female), Lyme disease (LYMETrix) at 457 (p < 0.00001) (1.5x female), and Hep A + Hep B (Twinrix) at 410 (p <
0.00001) (gender neutral) all per 100,000 VAERS reports (Figure 6). A case of urticarial vasculitis was reported
following meningococcal serogroup B vaccination [38]. A case of urticarial vasculitis has been reported following
meningococcal serogroup B immunization [38].

3.8. Anthrax Vaccine Adverse Events

Anthrax (Biothrax) AEs normalized frequencies include Arthritis (1313 per 100,000 VAERS reports, p <0.00001),
Chronic fatigue (243, p < 0.00001), Diabetes mellitus (486, p < 0.00001), Eczema (462, p < 0.00001) and Rheumatoid
arthritis (316, p < 0.00001). Anthrax (Biothrax) + Smallpox (Dryvax) had a higher Arthritis normalized frequency of
2027 per 100,000 VAERS reports (p < 0.00001). Cases of RA [39] and eczema [40] have been reported following
anthrax vaccination [39].

3.9. COVID-19 Vaccine Adverse Events

Normalized frequencies for COVID-19 vaccines include Arthritis AEs for Moderna (222 per 100,000 VAERS
reports, p < 0.00001), Moderna + Pfizer-BioNTech (361, p < 0.00001), Pfizer-BioNTech bivalent (219, p < 0.00001),
and Pfizer-BioNTech (293, p < 0.00001), Autoimmune thyroiditis AEs for Moderna + Pfizer-BioNTech (258, p <
0.00001), Chronic fatigue AEs for Moderna+Pfizer-BioNTech (335, p < 0.00001), Eczema AEs for Moderna +
Pfizer-BioNTech (284, p <0.00001), GBS AEs for Janssen (553, p <0.00001) and Pfizer-BioNTech (248, p <0.00001),
Polymyalgia rheumatic for Moderna+Pfizer-BioNTech (206, p < 0.00001), and Rheumatoid arthritis for
Pfizer-BioNTech (261, p < 0.00001) and Moderna+Pfizer-BioNTech (387, p < 0.00001). Coadministration of
COVID-19 Moderna and COVID-19 Pfizer-BioNTech (note: likely vaccine administration errors) was observed with
seven autoimmune AEs safety signals. Examining Autoimmune thyroiditis, Chronic fatigue syndrome, Eczema,
Polymyalgia rheumatica, Psoriasis, and Rheumatoid arthritis, Coadministration of COVID-19 (Moderna) with
COVID-19 (Pfizer-BioNTech) has a normalized frequency of 1933 per 100,000 VAERS reports (p < 0.00001) while
individual administration has lower normalized frequencies of COVID-19 (Janssen) at 339, (p = 0.0090) COVID-19
(Moderna) at 494 (p = 0.00034), COVID-19 Pfizer-BioNTech at 918 (p < 0.00001), COVID-19 Novavax at 998 (p <
0.00001). Coadministration of COVID-19 Pfizer-BioNTech with Influenza (seasonal) (Fluzone quadrivalent) has a
normalized frequency of 1235 (p < 0.00001). Examining all of the autoimmune AEs in this study together, COVID-19
Moderna + COVID-19 Pfizer-BioNTech has a normalized frequency of 3299 (p < 0.00001) for any of the autoimmune
AEs (1 in 30 VAERS reports for these coadministered vaccines), COVID-19 Janssen + COVID-19 Pfizer-BioNTech
normalized frequency of 2637 (p < 0.00001), COVID-19 Novavax normalized frequency of 3161 (p < 0.00001), and
COVID-19 Pfizer-BioNTech normalized frequency of 2096 (p < 0.00001) (Figure 8). Multiple autoimmune diseases
have been reported following COVID-19 vaccination [15-24]. The timing of COVID-19 mRNA vaccine doses has also
been linked with autoimmune AEs [7].

3.10. Hepatitis Vaccines Autoimmune Adverse Events

Safety signals for Hepatitis A (Hep A) and/or Hepatitis B (Hep B) vaccines are observed for Arthritis AEs (6 times),
Autoimmune thyroiditis (Twinrix), Chronic fatigue (Twinrix), Diabetes mellitus (twice), Eczema (4 times), GBS (4
times), Henoch-Schonlein purpura (Twinrix), Psoriasis (Twinrix), Rheumatoid arthritis (3 times), Systemic lupus
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erythematous (3 times), and Vasculitis (4 times). GBS has been reported after Hepatitis A vaccination [41]. Systemic
lupus erythematous has been reported after Hepatitis B vaccination [42,43].

3.11. Human Papillomavirus (HPV) Vaccines Adverse Events

Safety signals for HPV (Cervarix) were observed with fourteen autoimmune AEs (Figure 7): Arthritis (1823, p <
0.00001), Autoimmune thyroiditis (212, p < 0.00001), Chronic fatigue syndrome (1569, p < 0.00001), Complex
regional pain syndrome (CRPS) (1060, p < 0.00001), Eczema (212, p < 0.00001), Encephalitis autoimmune (233, p <
0.00001), GBS (1251, p < 0.00001), Henoch-Schoénlein purpura (339, p < 0.00001), Narcolepsy(615, p < 0.00001),
POTS (1229, p < 0.00001), Restless legs syndrome (254, p < 0.00001), Rheumatoid arthritis (360, p < 0.00001),
Systemic lupus erythematosus (911, p <0.00001), and Vasculitis (233, p <0.00001). Safety signals for HPV (Gardasil)
were observed with six autoimmune AEs: Arthritis (290 per 100,000 VAERS reports), Chronic fatigue (397, p <
0.00001), Eczema (201, p < 0.00001), GBS (338, p < 0.00001), POTS (1223, p < 0.00001), and Systemic lupus
erythematosus (419, p < 0.00001). Safety signals for HPV (Gardasil 9) were observed for Henoch-Schonlein purpura
(257, p < 0.00001) and POTS (472, p < 0.00001). A safety signal for coadministering HPV (Gardasil) with
Meningococcal conjugate (Menactra) was observed for GBS (912, p < 0.00001). The HPV AEs may be inflated by
reporting bias [44]; this would cause inflated normalized frequencies estimates and also artificially decrease calculated
p-values. A teenager developed POTS and chronic fatigue syndrome after Gardasil vaccination [45]. HPV Cervarix and
Gardasil use different manufacturing processes, common vaccine components, CiX , are likely candidates for these
autoimmune diseases. Alternatively, HPV Cervarix and HPV Gardasil both contained (possibly overlapping)
manufacturing contaminants (M{¥) with some reduction for HPV Gardasil 9. The ASO4 adjuvant in HPV Cervarix
together with the causative vaccine component(s) may contribute to the higher number of autoimmune AEs for HPV
Cervarix compared to HPV Gardasil.

3.12. Influenza Vaccines Adverse Events

Safety signals for Influenza vaccines were observed with nine Arthritis AEs (207, p <0.00001, to 574, p < 0.00001,
per 100,000 VAERS reports), 35 GBS AEs (with 19 greater than 1000 per 100,000 VAERS reports), Henoch-Schonlein
purpura (3 times), Narcolepsy (3 times), Polymyalgia rheumatic (3 times), Rheumatoid arthritis (3 times), and
Vasculitis (3 times). The normalized frequency for Narcolepsy of 12 of 104 reports (p < 0.00001) is likely
overestimated due to the small number (104) of reports but Influenza (seasonal) (Fluenza Tetra) also had a normalized
frequency of 2100 per 100,000 VAERS reports (p < 0.00001).

3.13. Lyme Disease Vaccine AEs (8)

Safety signals for the Lyme disease (LYMErix) vaccine were observed with seven autoimmune AEs: Arthritis
(13,711 per 100,000 VAERS reports, p < 0.00001), Diabetes mellitus (457, p < 0.00001), Polymyalgia rheumatica (457,
p <0.00001), Raynaud’s phenomenon (548, p < 0.00001), Rheumatoid arthritis (3793, p < 0.00001), Systemic lupus
erythematosus (503, p < 0.00001), and Vasculitis (457, p < 0.00001). The number of adverse events in VAERS for
LYMErix may be increased due to reporting bias [46]; this would also incorrectly decreased the calculated p-values.
The LYMErix vaccine may have specific vaccine components, C, contributing to these AEs. Four cases of arthritis
following Lyme disease vaccination have been reported [31].

3.14. Pneumococcal Vaccines Adverse Events

Safety signals for Pneumococcal vaccines AEs were observed for multiple autoimmune AEs, Pnu-immune:
Arthritis (370 per 100,000 VAERS reports, p < 0.00001) and GBS (616, p < 0.00001), Prevnar: Arthritis (205, p <
0.00001), Diabetes mellitus (228, p < 0.00001), Henoch-Schénlein purpura (228, p < 0.00001), Neutropenia (274, p <
0.00001), and Vasculitis (205, p < 0.00001), Prevnar13: Arthritis (236, p < 0.00001), Eczema (223, p < 0.00001), and
GBS (668, p < 0.00001), Prevnar20: Arthritis (277, p < 0.00001) and GBS (753, p < 0.00001), and Prevnarl3 +
Rotavirus (RotaTeq): Immune thrombocytopenia (5769 from 9 out of 156 reports, p < 0.00001) (normalized frequency
is likely overestimated). These autoimmune AEs may be the result of stimulations of immune responses.
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4. Discussion
4.1. Arthritis and Rheumatoid Arthritis Adverse (RA) Events

The three vaccines with the highest arthritis AE normalized frequencies are no longer distributed in the United
States. The Lyme disease (LYMErix) vaccine was discontinued in 2002. The Rubella (Meruvax II) vaccine is a live
attenuated (weakened) vaccine of the rubella virus for preventing rubella infection (German measles); it was
discontinued in 2011. Also, the HPV (Cervarix) vaccine is no longer available in the United States. For arthritis,
Anthrax (Biothrax) concomitantly administered with Smallpox (Dryvax) with normalized frequency of 2000 per
100,000 VAERS reports (p < 0.00001) is somewhat higher than the individual vaccines Anthrax at 1313 (p <0.00001)
and Smallpox at 275 (p < 0.00001). The two Hep B vaccines (Engerix-B and Recombivax Hb) also have high
normalized frequencies of 1112 (p < 0.00001) and 1038 (p < 0.00001), respectively. The very high Pearson correlation
coefficient of 0.95 between the RA and arthritis AEs strongly indicates shared autoimmune etiologies between these
two AEs.

4.2. Eczema Adverse Events

The higher eczema AEs normalized frequencies are DTaP + HepB + [PV (Pediarix) + Hib (Pedvaxhib) + Pneumo
(Prevnar13) + Rotavirus (Rotarix) at 2048 (p <0.00001) per 100,000 VAERS reports based on 586 reports and Measles
+ Mumps + Rubella (Priorix) at 1191 (p < 0.00001) based on 504 reports. Note that these are children’s vaccines. These
normalized frequency estimates may decrease with additional VAERS reports for these vaccine combinations.

4.3. Guillain—Barré Syndrome (GBS) Adverse Events

Safety signals for GBS were observed with 62 vaccines or combinations of 35, including influenza vaccines.

Hypothesis 1 (H1). 4 component of the Influenza vaccines, VC™""* may be associated with Guillain-Barré
Syndrome; causative shared epitope(s) or peptide fragment(s) shared across these Influenza vaccines may be the source
of these GBS associations.

Additional GBS associations include Hep A + Hep B (Twinrix) at 916 (p <0.00001), HPV (Cervarix) at 1251 (p <
0.00001), Measles + Mumps + Rubella (Priorix) at 992 (p < 0.00001), Rabies (Rabipur) at 2869 (p < 0.00001), RSV
(Arexvy) at 1868 (p < 0.00001), and Tdap (Boostrix) at 976 (p < 0.00001); these and other GBS vaccine associations
may share the etiology related to non-specific immune responses.

4.4. COVID-19 Vaccines

Safety signals for concomitant administration of COVID-19 Moderna with Pfizer-BioNTech were observed with
multiple autoimmune AEs: Arthritis (361 per 100,000 VAERS reports, p < 0.00001), Autoimmune thyroiditis (258, p <
0.00001), Chronic fatigue (335, p <0.00001), Eczema (284, p < 0.00001), Polymyalgia rheumatica (206, p < 0.00001),
Psoriasis (464, p < 0.00001), and Rheumatoid arthritis (387, p < 0.00001). The normalized frequency of these 6
autoimmune AEs for these two shots combined is 1933 per 100,000 (1 in 52) VAERS reports. While individually, safety
signals for COVID-19 Moderna were observed for Arthritis (222, p < 0.00001) and COVID-19 Pfizer-BioNTech with
Arthritis (293, p < 0.00001), GBS (248, p < 0.00001), and Rheumatoid arthritis (261, p < 0.00001); for both GBS and
Rheumatoid arthritis, corresponding estimated normalized frequencies for COVID-19 Pfizer-BioNTech bivalent were
below the inclusion threshold of 200 for this study. Follow up studies to detect possible unknown manufacturing
contaminants (Mj\ ) may be warranted.

4.5. Hepatitis A and B Vaccines

Safety signals for Hep A (Havrix) were observed for 3 autoimmune AEs, Hep B (Engerix-B) with 7 autoimmune AEs,
Hep B (Recombivax Hb) with 6 autoimmune AEs, and Hep A + Hep B (Twinrix) with 11 autoimmune AEs. Combining
both Hep A and Hep B into one vaccine may result in increased non-specific induction of autoimmune AEFTIs.

4.6. Human Papillomavirus (HPV) Vaccines

Safety signals for HPV (Cervarix) were observed for 14 autoimmune AEs including Arthritis at 1823 (p <0.00001),
Chronic fatigue at 1569 (p < 0.00001), GBS at 1251 (p < 0.00001), POTS at 1229 (p < 0.00001), CRPS at 1060 (p <
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0.00001), and Systemic lupus erythematosus at 911 (p < 0.00001) all per 100,000 VAERS reports. Safety signals for
HPYV (Gardasil) were observed for 6 autoimmune AEs, including POTS at 1223 (p < 0.00001). Safety signals for HPV
(Gardasil 9) were observed for 2 autoimmune AEs: Henoch-Schonlein purpura (257, p <0.00001) and POTS (472, p <
0.00001). HPV (Cervarix) uses a baculovirus expression system, and HPV (Gardasil) and HPV (Gardasil 9) do not; the
only common components are HPV type 16 L1 capsid protein and HPV type 18 L1 capsid protein, aluminum, and
sodium chloride. The most likely causative component(s) include the HPV type 16 L1 and type 18 L1 proteins, and/or
unknown manufacturing contaminants (M7 ). HPV (Cervarix) includes ASO4 adjuvant (Toll-like receptor 4, TLR4,
agonist 3-O-desacyl-4'-monophosphoryl lipid A (MPL) with aluminum salt) but HPV (Gardasil) and HPV (Gardasil 9)
do not; it is possible that the inclusion of the ASO4 adjuvant in HPV (Cervarix) contributes to the increased number of
autoimmune AE associations detected (Figure 8).

4.7. Study Limitations

This is an exploratory study examining possible autoimmune AEs safety signals following immunization. AEFIs
can represent background AEs plus possible vaccine associated AEs. The evidence herein identifies candidate safety
signals and does not establish causality for possible vaccine associated AEs. Based on the observed patterns of safety
signals across all vaccines, possible follow-up areas for confirmation and future studies are suggested. Data and results
from VAERS can identify new safety signals but do not confirm diagnoses or establish biological plausibility.

5. Conclusions

This retrospective study identifies multiple autoimmune AE safety signals linked to specific vaccines and
coadministered vaccines. For detected non-specific associations, decreasing the level of immune stimulation may
reduce these autoimmune AEs while still stimulating desired immune responses. Follow-up studies examining possible
manufacturing contaminants linked to a subset of the identified autoimmune safety signals are warranted. For specific
autoimmune AE safety signals detected, removal/substituting causative peptides, antigens, or causative component(s)
will likely reduce the autoimmune AE safety signals with minimal impact on vaccine efficacy.
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Table S19: systemic lupus; Table S20 vasculitis.

Author Contributions

D.O.R.: Conceptualization, Investigation, Writing—original draft, Writing—review & editing. The author has

read and approved the submitted version.

Ethics Statement

Not applicable.

Informed Consent Statement

Not applicable.

Data Availability Statement

Data available at Ricke, Darrell, 2025, “Autoimmune Adverse Events Following Immunization”,
https://doi.org/10.7910/DVN/RE23RJ, Harvard Dataverse, V2.
Funding

This research received no external funding.



Immune Discovery 2025, 1, 10010 19 of 20

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or personal relationships that could have

appeared to influence the work reported in this paper.

References

1.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Willame C, Dodd C, van der Aa L, Picelli G, Emborg H, Kahlert J, et al. Incidence rates of autoimmune diseases in
European healthcare databases: A contribution of the ADVANCE project. Drug. Saf. 2021, 44, 383-395.

Willame C, Rosillon D, Zima J, Angelo M, Stuurman AL, Vroling H, et al. Risk of new onset autoimmune disease in 9-to
25-year-old women exposed to human papillomavirus-16/18 AS04-adjuvanted vaccine in the United Kingdom. Hum.
Vaccines Immunother. 2016, 12, 2862-2871.

Angelo M, David M, Zima J, Baril L, Dubin G, Arellano F, et al. Pooled analysis of large and long-term safety data from the
human papillomavirus-16/18-AS04-adjuvanted vaccine clinical trial programme. Pharmacoepidemiol. Drug. Saf- 2014, 23,
466-479.

Vadala M, Poddighe D, Laurino C, Palmieri B. Vaccination and autoimmune diseases: is prevention of adverse health effects
on the horizon? EPMA J. 2017, 8, 295-311.

Guimardes LE, Baker B, Perricone C, Shoenfeld Y. Vaccines, adjuvants and autoimmunity. Pharmacol. Res. 2015, 100, 190—
209.

Seida I, Seida R, Elsalti A, Mahroum N. Vaccines and autoimmunity—from side effects to ASIA syndrome. Medicina 2023,
59, 364. doi:10.3390/medicina59020364.

Ricke DO. Immediate onset signatures of autoimmune diseases after vaccination. Glob. Transl. Med. 2023, 2, 1455.

Ahmed SS, Schur PH, MacDonald NE, Steinman L. Narcolepsy, 2009 A(HIN1) pandemic Influenza, and pandemic
influenza vaccinations: What is known and unknown about the neurological disorder, the role for autoimmunity, and vaccine
adjuvants. J. Autoimmun. 2014, 50, 1-11.

Babazadeh A, Mohseni Afshar Z, Javanian M, Mohammadnia-Afrouzi M, Karkhah A, Masrour-Roudsari J, et al. Influenza
Vaccination and Guillain-Barré Syndrome: Reality or Fear. J. Transl. Intern. Med. 2019, 7, 137-142

Sencer D, Millar JD. Reflections on the 1976 Swine Flu Vaccination Program. Emerg. Infect. Dis. J. 2006, 12, 29

Vellozzi C, Igbal S, Broder K. Guillain-Barré Syndrome, Influenza, and Influenza Vaccination: The Epidemiologic Evidence.
Clin. Infect. Dis. 2014, 58, 1149-1155.

David P, Shoenfeld Y. ITP following vaccination. Int. J. Infect. Dis. 2020, 99, 243-244.

Black C, Kaye JA, Jick H. MMR vaccine and idiopathic thrombocytopaenic purpura. Br. J. Clin. Pharmacol. 2003, 55, 107—
111.

Jin C, Dong H, Sun Z, Zhou J, Dou C, Lu S, et al. Acute immune thrombocytopenic purpura as adverse reaction to oral polio
vaccine (OPV). Hum. Vaccines Immunother. 2013, 9, 1739—-1740.

Chen Y, Xu Z, Wang P, Li X, Shuai Z, Ye D, et al. New-onset autoimmune phenomena post-COVID-19 vaccination.
Immunology 2022, 165, 386—401.

May Lee M, Bertolani M, Pierobon E, Lotti T, Feliciani C, Satolli F. Alopecia areata following COVID-19 vaccination:
vaccine-induced autoimmunity? Int. J. Dermatol. 2022, 61, 634—635.

Rossini A, Cassibba S, Perticone F, Benatti SV, Venturelli S, Carioli G, et al. Increased prevalence of autoimmune thyroid
disease after COVID-19: A single-center, prospective study. Front. Endocrinol. 2023, 14, 1126683.

Guo M, Liu X, Chen X, Li Q. Insights into new-onset autoimmune diseases after COVID-19 vaccination. Autoimmun. Rev.
2023, 22, 103340.

Ishay Y, Kenig A, Tsemach-Toren T, Amer R, Rubin L, Hershkovitz Y, et al. Autoimmune phenomena following
SARS-CoV-2 vaccination. Int. Immunopharmacol. 2021, 99, 107970.

Ruggeri R, Giovanellla L, Campenni A. SARS-CoV-2 vaccine may trigger thyroid autoimmunity: Real-life experience and
review of the literature. J. Endocrinol. Investig. 2022, 45, 2283-2289.

Pujol A, Goémez L, Gallegos C, Nicolau J, Sanchis P, Gonzalez-Freire M, et al. Thyroid as a target of adjuvant
autoimmunity/inflammatory syndrome due to mRNA-based SARS-CoV2 vaccination: from Graves’ disease to silent
thyroiditis. J. Endocrinol. Investig. 2022, 45, 875-882.

Elrashdy F, Tambuwala MM, Hassan SS, Adadi P, Seyran M, Abd El-Aziz TM, et al. Autoimmunity roots of the thrombotic
events after COVID-19 vaccination. Autoimmun. Rev. 2021, 20, 102941.

Rodriguez Y, Rojas M, Beltran S, Polo F, Camacho-Dominguez L, Morales SD, et al. Autoimmune and autoinflammatory
conditions after COVID-19 vaccination. New case reports and updated literature review. J. Autoimmun. 2022, 132, 102898.
Kaulen LD, Doubrovinskaia S, Mooshage C, Jordan B, Purrucker J, Haubner C, et al. Neurological autoimmune diseases
following vaccinations against SARS-CoV-2: a case series. Eur: J. Neurol. 2022, 29, 555-563



Immune Discovery 2025, 1, 10010 20 of 20

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Shaw C, Tomljenovic L. Aluminum in the central nervous system (CNS): Toxicity in humans and animals, vaccine adjuvants,
and autoimmunity. /mmunol. Res. 2013, 56, 304-316.

VAERS. Vaccine Adverse Event Reporting System. U.S. Department of Health & Human Services. 2025. Available online:
https://vaers.hhs.gov/data.html (accessed on 4 January 2025).

MedDRA. Medical Dictonary for Regulatory Archives. 2024. Available online: https://www.meddra.org/ (accessed on 4
January 2025).

Ricke DO. Etiology model for many vaccination adverse reactions, including SARS-CoV-2 spike vaccines. Aims. Allergy
Immunol. 2022, 6, 200-215.

Ricke DO. VAERS-Tools. 2022. Available online: https://github.com/doricke/ VAERS-Tools (accessed on 4 January 2025).
Ricke DO. Cardiac Adverse Events Post-Vaccination. BH. 2025. Available online:
https://www.preprints.org/manuscript/202502.1802/v1 (accessed on 4 January 2025).

Rosé CD, Fawcett PT, Gibney KM. Arthritis following recombinant outer surface protein A vaccination for Lyme disease. J.
Rheumatol. 2001, 28, 2555-2557.

Dattwyler RJ, Gomes-Solecki M. The year that shaped the outcome of the OspA vaccine for human Lyme disease. Npj
Vaccines 2022, 7, 10.

Zhu Z, Zheng Y, Lu S, Hu Q, Fang Y. Rabies post-exposure prophylaxis for a male with severe Henoch Schonlein purpura
following rabies vaccination. Hum. Vaccines Immunother. 2018, 14, 2666—2668.

Tarawneh O, Tarawneh H. Immune thrombocytopenia in a 22-year-old post COVID-19 vaccine. Am. J. Hematol. 2021, 96,
E133.

Greinacher A, Thiele T, Warkentin TE, Weisser K, Kyrle PA, Eichinger S. Thrombotic thrombocytopenia after ChAdOx1
nCov-19 vaccination. N. Engl. J. Med. 2021, 384, 2092-2101.

Schultz NH, Servoll IH, Michelsen AE, Munthe LA, Lund-Johansen F, Ahlen MT, et al. Thrombosis and thrombocytopenia
after ChAdOx1 nCoV-19 vaccination. N. Engl. J. Med. 2021, 384, 2124-2130.

Scully M, Singh D, Lown R, Poles A, Solomon T, Levi M, et al. Pathologic antibodies to platelet factor 4 after ChAdOx1
nCoV-19 vaccination. N. Engl. J. Med. 2021, 384, 2202-2211.

Velasco-Tamariz V, Prieto-Barrios M, Tous-Romero F, Palencia-Pérez SI, Postigo-Llorente C. Urticarial vasculitis after
meningococcal serogroup B vaccine in a 6-year-old girl. Pediatr. Dermatol. 2018, 35, e64—e65.

Vasudev M, Zacharisen MC. New-onset rheumatoid arthritis after anthrax vaccination. Anna. Allergy Asth. Immunol. 2006,
97,110-112.

Parker AL, England RW, Nguyen SA, Whisman BA, Hagan LL. Generalized cutaneous reactions to the anthrax vaccine:
preliminary results of anthrax vaccine-specific cell mediated immunity and cytokine profiles. Hum. Vaccines 2006, 2, 105—
109.

Blumenthal D, Prais D, Bron-Harlev E, Amir J. Possible association of Guillain-Barre syndrome and hepatitis A vaccination.
Pediatr. Infect. Dis. J. 2004, 23, 586-588.

Agmon-Levin N, Zafrir Y, Shilton T, Zandman-Goddard G, Shoenfeld Y. Ten cases of systemic lupus erythematosus related
to hepatitis B vaccine. Lupus 2009, 78, 1192—-1197.

Santoro D, Vita G, Vita R, Mallamace A, Savica V, Bellinghieri G, et al. HLA haplotype in a patient with systemic lupus
erythematosus triggered by hepatitis B vaccine. Clin. Nephrol. 2010, 74, 150-153.

Nicol AF, Andrade CV, Russomano FB, Rodrigues LLS, Oliveira NS, Provance DW, Jr. HPV vaccines: A controversial issue?
Braz. J. Med. Biol. Res. 2016, 49, ¢5060.

Tomljenovic L, Colafrancesco S, Perricone C, Shoenfeld Y. Postural Orthostatic Tachycardia with Chronic Fatigue After
HPV Vaccination as Part of the “Autoimmune/Auto-inflammatory Syndrome Induced by Adjuvants”: Case Report and
Literature Review. J. Investig. Med. High Impact. Case Rep. 2014, 2, 2324709614527812.

Nigrovic L, Thompson K. The Lyme vaccine: a cautionary tale. Epidemiol. Infect. 2007, 135, 1-8.



