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Abstract: This is a retrospective study to investigate the impact of inactivated Coronavirus disease-
2019 (COVID-19) vaccination on uveitis flare in patients with uveitis. Sixty patients that were regularly
followed up for uveitis for at least two months after the last dose of inactivated COVID-19 vaccines
were included in the vaccination group. Sixty patients with comparable characteristics of uveitis who
had not received the COVID-19 vaccines were included in the control group. Uveitis flare within
30 days and 60 days after the vaccination in the vaccination group, or after a randomly selected date in
the control group, were statistically compared. The flare rate was 16.7% (30 days) and 23.3% (60 days)
in the vaccination group, while it was 13.3% (30 days) and 25% (15/60) in the control group. There
was no statistical difference in the flare rate of uveitis between the two groups (p = 0.471 for 30 days,
p = 0.347 for 60 days). Inactivated COVID-19 vaccination appeared not to increase the flare rate in
patients with uveitis. Ophthalmologists should give proper and individualized recommendations
based on the overall conditions of patients.
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1. Introduction

Coronavirus disease-2019, abbreviated as COVID-19, has been a global pandemic
since 2020. Up to October 2022, 68% of the world population has received at least one dose
of the COVID-19 vaccine [? ], and there have been numerous reports on the safety and
efficacy of different types of COVID-19 vaccines [? ? ? ? ? ]. However, knowledge on the
safety of inactivated COVID-19 vaccines on patients with uveitis is limited, despite this
population being of special concern. On the one hand, immunosuppressive treatments
may increase their vulnerability infections [? ], possibly including COVID-19; On the
other hand, it is concerned that COVID-19 vaccines may provoke uveitis flare in patients
with quiescent uveitis because they were reported to be associated with new onsets of
uveitis [? ? ? ? ]. Theoretically, vaccines might trigger autoimmunity by molecular mimicry
between vaccine peptide fragments and uveal self-peptides, immune complex deposition
in delayed-type hypersensitivity, and immune reaction in response to vaccine adjuvants [?
? ]. However, epidemiological studies do not support the hypothesis that vaccines cause
systemic autoimmune diseases [? ? ? ], except for the rare associations between the flu
vaccine and Guillain-Barré syndrome [? ], measles–mumps–rubella vaccine (MMR), and
thrombocytopenia [? ? ]. Furthermore, adverse reactions caused by vaccines, if any, are
much lower in frequency and severity than those caused by spontaneous infection [? ? ]
if not vaccinated. Thus, clinicians are responsible for giving deliberate and authoritative
instructions about vaccinations to these patients. Although there were some cases of new
onset of uveitis after inactivated COVID-19 vaccines reported [? ? ? ? ? ? ], the causality
should be determined by more convincing well-designed studies. The current study aimed
to evaluate the risk of uveitis reactivation upon inactivated COVID-19 vaccination in the
Chinese population with non-infectious chronic or recurrent uveitis.
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2. Materials and Methods

COVID-19 vaccination records were reviewed and documented in patients with non-
infectious chronic or recurrent uveitis who visited the uveitis outpatient clinic at Peking
Union Medical College Hospital between 9 August 2021 and 31 May 2022. Patients who
had been regularly followed up for at least one year before vaccination and two months
after the last dose of COVID-19 vaccine were included in the vaccination group, and
those who had been regularly followed up for longer than 2 years but had not been
vaccinated were included in the control group. The date of the last COVID-19 vaccination
was designated as the “vaccination date” of the vaccination group, while a random date
around 8 months before their last follow-up visit was defined as the presumed “vaccination
date” for the control group. Uveitis flare was defined as the emergence of any of the
following manifestations: fresh keratic precipitates; ≥0.5+ anterior chamber cells score;
≥0.5+ vitreous haze score; the presence of active fundus manifestations (e.g., macular
edema, diffuse choroiditis, bullous serous retinal detachments, focal areas of subretinal
fluid, retinal hemorrhages, retinal infiltrates). Demographic and clinical data collected
included patients’ age, sex, course of disease, etiologies, anatomical classifications, best-
corrected visual acuity (BCVA) of the affected eye at the quiescent stage, and systemic
treatment regimens for uveitis.

The terminology and classification of uveitis were in accordance with the Standardiza-
tion of Uveitis Nomenclature working group [? ]. BCVA was converted to the equivalent
logarithm of the minimum angle of resolution acuity (logMAR) [? ], with no light percep-
tion (NLP) was set at 2.9 logMAR, light perception (LP) at 2.6 logMAR, hand movements
(HM) at 2.3 logMAR, and counting fingers (CF) at 1.85 logMAR [? ]. Systemic treat-
ment regimens included oral corticosteroids and immuno-suppressive treatments such as
methotrexate (MTX), mycophenolate mofetil (MMF), azathioprine (AZA), and cyclosporine
(CsA), Tacrolimus (TAC), biologic therapies such as interferon-α (INF-α), or adalimumab.
Uveitis flare within 30 days and 60 days after vaccination were documented dichotomously
and compared between each group. Uveitis flare within 60 days after vaccination in the
vaccination group was critically analyzed.

Statistical analysis was performed using Statistical Package for the Social Sciences
(SPSS, Chicago, IL, USA) version 23.0. A quantile–quantile plot was used for a test of
normality. Age, BCVA are presented as the mean ± standard deviation (SD) and analyzed
with Student’s t-test. Other demographic and clinical parameters are demonstrated by
proportions and analyzed with chi-squared test or Fisher’s exact test if not appropriate.
p-value of less than 0.05 was considered significant.

The study adhered to the tenets of the Declaration of Helsinki and was approved by
the Institutional Review Board of Peking Union Medical College Hospital (K22C0248).

3. Results
3.1. Demographic and the Clinical Features of Uveitis Patients

Sixty patients were included in the vaccination group and 60 patients were included
in the control group. The average age was 38 ± 14 years old and the male to female ratio
was 1 (60:60). The mean disease course before vaccination or presumed vaccination date
was 5.43 ± 6.05 years. The demographic feature and the clinical feature of uveitis in each
group are demonstrated in Table ??.

3.2. Systemic Treatment Regimens in Each Group

In the vaccination group, at the time of vaccination, 39 patients had no systemic treat-
ment; 3 patients had systemic steroids only; 14 patients were under immunosuppressant
therapy, of which 9 patients had combined with systemic steroids treatment and 1 patient
had combined with systemic steroids and INF-α treatment; 4 patients were treated with
adalimumab alone. In the control group, at the time of the presumed vaccination date,
19 patients had no systemic treatment; 4 patients had systemic steroids only; 27 patients
were under immunosuppressant therapy, of which 23 patients had combined with systemic
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steroids treatments; 6 patients were treated with adalimumab, and 4 patients were under
treatment of INF-α with or without other immunosuppressives.

Table 1. Demographic and the clinical features of uveitis patients.

Parameters Vaccination Group
N = 60

Control Group
N = 60 p Value

Age (mean ± SD) 39 ± 14 38 ± 16 0.514
Sex (male to female ratio) 29:31 30:30 0.715
Disease course (years) 6.49 ± 6.57 4.34 ± 5.32 0.054
BCVA at quiescent period # (median, IQR) 0.222 (0,0.460) 0 (0,0.222) 0.894
Anatomical classification (no./%)

0.091
Anterior uveitis 27/45.0 17/28.3
Intermediate uveitis 2/3.3 0/0
Posterior uveitis 3/5.0 5/8.3
Panuveitis 28/46.7 38/63.4

Etiological classification (no./%)

0.001

Bechet’s disease 8/13.3 18/30.0
VKH 7/11.7 14/23.3

Fuchs uveitis syndrome 7/11.7 0/0
PSS 4/6.6 0/0
TINU 1/1.7 0/0
Sarcoidosis related uveitis 1/1.7 2/3.3
Idiopathic * 32/53.3 26/43.4

* Uveitis that could not identify a specific etiology is classified as idiopathic. # BCVA at quiescent period refers to
BCVA at the nearest visit to vaccination date, which detected no active inflammation. SD: standard deviation,
BCVA: best-corrected visual acuity, VKH: Vogt–Koyanagi–Harada disease; PSS: Posner–Schlossman syndrome;
TINU: tubulointerstitial nephritis and uveitis syndrome; IQR interquartile range.

3.3. Vaccination Overview

The type of COVID-19 vaccine administered in the vaccination group were all in-
activated vaccines, including BBIBP-CorV (Sinopharm/BIBP, Beijing, China), CoronaVac
(Sinovac Biotech, Beijing, China), and Zifivax (Anhui Zhifei Longcom, Anhui, China).
Of the 60 patients who had been vaccinated at least once, 52 patients received a second
dose, and 13 patients received a third dose. All the sequential doses were from the same
manufacturer as the first dose vaccine the patient had received.

3.4. Flare Rate and Individualized Analysis

The 30-day flare rate was 16.7% (10/60) in the vaccination group and 13.3% (8/60)
in the control group. The 60-day flare rate was 23.3% (14/60) in the vaccination group
and 25% (15/60) in the control group. Statistical analysis showed no significant difference
in the flare rate between each group in the 30-day follow-up (p = 0.609) or the 60-day
follow-up (p = 0.831). Within the vaccination group, 42.8% cases of uveitis flare were from
females. There is no statistically significant difference in the flare rate between patients
who were under systemic immunosuppressive therapy or patients who were not (p = 0.471
for 30 days, p = 0.347 for 60 days). For the 14 patients who had the flare, 9 patients had the
flare after the second and 3 patients after the third dose.

Fourteen patients had uveitis flare within 2 months of vaccination, three of them
happened within two weeks and were easily controlled by topical steroids without adding
systemic immunosuppressive therapies. All the flares exhibited as an increase in the
anterior chamber cell counts, without posterior segment inflammatory aggravation. The
detailed information of the 14 patients is described in the Supplementary Materials, Table S1.
All patients who suffered from the flare were surveyed afterwards and patients claimed a
similar flare rate based on their experience of previous episode frequency. Naranjo criteria
were also used to test the causality, and all patients had a score less than 4. All flares after
vaccination were controlled without causing permanent visual acuity damage.
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4. Discussion

Many cases of ocular events have been reported after COVID-19 vaccinations, such as
facial nerve or abducens nerve palsy, acute macular neuroretinopathy, central serous retinopathy,
multiple evanescent white dot syndrome, uveitis, and Graves’ Disease [? ? ? ? ? ? ? ? ? ], among
which the most common is uveitis. Since these inflammatory-associated cases followed
soon after vaccination, it raises suspicion that COVID-19 vaccine may be related to the
onset of uveitis. This makes uveitis doctors and patients worry that vaccines may cause
uveitis, however, the causality is difficult to determine. According to the World Health
Organization–Uppsala Monitoring Centre (WHO–UMC) causality assessment criteria, the
determination of a certain causality requires that the event happened within a plausible
time relationship to drug intake, the event cannot be explained by disease or other drugs,
response to withdrawal pharmacologically or pathologically plausible, the event is defini-
tive pharmacologically or phenomenologically, and rechallenge satisfactory if necessary.
The more criterion that are satisfied, the more likely a causality association could be defined.
Although new-onset of uveitis is not uncommon after COVID-19 vaccination, the relation-
ship might be only casual instead of causal based on the criteria, especially considering the
generalization of COVID-19 vaccination.

In addition, the relationship of vaccination with new-onset of uveitis is different
from that with uveitis flare in patients with stable uveitis. The latter issue is actually a
real concern for patients with chronic or recurrent uveitis. To address this question, we
retrospectively investigated the flare rate occurring within 30 and 60 days of inactivated
COVID-19 vaccines and compared it with the flare rate occurring within randomly selected
dates in patients with uveitis. To the best of our knowledge, this is the first case-controlled
study regarding the association of uveitis flare and inactivated COVID-19 vaccines. The
30-day time point was selected as most uveitis patients were followed up approximately
every 4 weeks in our clinic, thus, mild flare without complaint of visual symptoms could
be captured. Extending the observation period to 60 days could ensure that any delayed
response could also be detected. We also analyzed the flare cases using Naranjo criteria,
a scoring system to assess whether there is a causal relationship between a clinical event
and a drug. The results are not supportive that the vaccine is the cause of flare, however,
interestingly, most of the flares happened after the second or third dose of vaccination.
Further studies, including animal models, are suggested to determine if there is any reason
behind this phenomenon. Basically, most of the common etiologies of uveitis were covered
in this study. Age, sex and anatomical classification distributions were also representative
for the overall uveitis patients [? ? ]. The possible association of uveitis with vaccination
reported by cases reports could not be proved in our case-controlled study. This story
is similar to SLE and multiple sclerosis patients. Cases of disease onset or exacerbation
with vaccination are always reported [? ? ] in SLE and multiple sclerosis [? ? ? ? ],
however, when case-controlled or cohort studies were conducted, the result always showed
no evidence of association [? ? ? ? ].

Immunosuppressive therapy is also a major concern when uveitis patients receive
vaccines. In this study, we also analyzed the uveitis flare rate in the vaccination group with
or without immunosuppressive therapy. We showed there is no statistically significant
difference in the tendency of uveitis flare in patients with different immunosuppressive
treatments. This finding is in accordance with studies regarding other autoimmune disease
flare and immunosuppressive treatments [? ? ], confirming the safety of inactivated
vaccinations for uveitis patients under immunosuppressive treatments.

Some limitations to our study should be addressed. First, this is a retrospective study,
patients with flares would be more likely to be regularly followed-up, though this would
cause equal effects in both groups. Secondly, even though the sample size is much more
convincible than case series, studies with a larger sample size would be more favorable to
increasing the confidence level of our conclusion.
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5. Conclusions

In conclusion, there is no evidence that inactivated COVID-19 vaccines are associ-
ated with increased uveitis flare risk in patients with uveitis, no matter if they are under
systemic immunosuppressive treatments. We believe that patients with uveitis in their
inflammatory quiescent period should be encouraged to receive the inactivated COVID-19
vaccine according to the recommendations given by the local health authorities.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/vaccines10101680/s1, Table S1: Detailed information for the 14
patients who had a uveitis flare within 60 days of vaccination.

Author Contributions: Conceptualization, H.S. and C.Z.; methodology, H.S. and C.Z.; formal anal-
ysis, H.S.; investigation, H.S.; resources, C.Z. and M.Z.; writing—original draft preparation, H.S.;
writing—review and editing, C.Z. and M.Z.; supervision, C.Z. and M.Z.; All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board Peking Union Medical College Hospital
(K22C0248, 22 July 2022).

Informed Consent Statement: Patient consent was waived due to the retrospective nature of
this study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hannah Ritchie, E.M.; Rodés-Guirao, L.; Appel, C.; Giattino, C.; Ortiz-Ospina, E.; Hasell, J.; Macdonald, B. Diana Beltekian and

Max Roser Coronavirus (COVID-19) Vaccinations. Available online: https://ourworldindata.org/COVID-vaccinations?country=
OWID_WRL (accessed on 6 October 2022).

2. Wack, S.; Patton, T.; Ferris, L.K. COVID-19 vaccine safety and efficacy in patients with immune-mediated inflammatory disease:
Review of available evidence. J. Am. Acad. Dermatol. 2021, 85, 1274–1284. [CrossRef]

3. Polack, F.P.; Thomas, S.J.; Kitchin, N.; Absalon, J.; Gurtman, A.; Lockhart, S.; Perez, J.L.; Perez Marc, G.; Moreira, E.D.; Zerbini, C.;
et al. Safety and Efficacy of the BNT162b2 mRNA COVID-19 Vaccine. N. Engl. J. Med. 2020, 383, 2603–2615. [CrossRef] [PubMed]

4. Rotstein Grein, I.H.; Pinto, N.F.; Lobo, A.; Groot, N.; Sztajnbok, F.; da Silva, C.A.A.; Paim Marques, L.B.; Appenzeller, S.; Islabao,
A.G.; Magalhaes, C.S.; et al. Safety and immunogenicity of the quadrivalent human papillomavirus vaccine in patients with
childhood systemic lupus erythematosus: A real-world interventional multi-centre study. Lupus 2020, 29, 934–942. [CrossRef]

5. Frenck, R.W., Jr.; Klein, N.P.; Kitchin, N.; Gurtman, A.; Absalon, J.; Lockhart, S.; Perez, J.L.; Walter, E.B.; Senders, S.; Bailey, R.; et al.
Safety, Immunogenicity, and Efficacy of the BNT162b2 COVID-19 Vaccine in Adolescents. N. Engl. J. Med. 2021, 385, 239–250.
[CrossRef]

6. Heath, P.T.; Galiza, E.P.; Baxter, D.N.; Boffito, M.; Browne, D.; Burns, F.; Chadwick, D.R.; Clark, R.; Cosgrove, C.; Galloway, J.; et al.
Safety and Efficacy of NVX-CoV2373 COVID-19 Vaccine. N. Engl. J. Med. 2021, 385, 1172–1183. [CrossRef] [PubMed]

7. Cutolo, M.; Seriolo, B.; Pizzorni, C.; Secchi, M.E.; Soldano, S.; Paolino, S.; Montagna, P.; Sulli, A. Use of glucocorticoids and risk of
infections. Autoimmun. Rev. 2008, 8, 153–155. [CrossRef]

8. Ng, X.L.; Betzler, B.K.; Ng, S.; Chee, S.P.; Rajamani, L.; Singhal, A.; Rousselot, A.; Pavesio, C.E.; Gupta, V.; de Smet, M.D.; et al.
The Eye of the Storm: COVID-19 Vaccination and the Eye. Ophthalmol. Ther. 2022, 11, 81–100. [CrossRef]

9. Goyal, M.; Murthy, S.I.; Annum, S. Bilateral Multifocal Choroiditis following COVID-19 Vaccination. Ocul. Immunol. Inflamm.
2021, 29, 753–757. [CrossRef]

10. Pan, L.; Zhang, Y.; Cui, Y.; Wu, X. Bilateral uveitis after inoculation with COVID-19 vaccine: A case report. Int. J. Infect. Dis. 2021,
113, 116–118. [CrossRef] [PubMed]

11. Mudie, L.I.; Zick, J.D.; Dacey, M.S.; Palestine, A.G. Panuveitis following Vaccination for COVID-19. Ocul. Immunol. Inflamm. 2021,
29, 741–742. [CrossRef]

12. Garip, A.; Diedrichs-Mohring, M.; Thurau, S.R.; Deeg, C.A.; Wildner, G. Uveitis in a patient treated with Bacille-Calmette-Guerin:
Possible antigenic mimicry of mycobacterial and retinal antigens. Ophthalmology 2009, 116, 2457–2462.e2. [CrossRef] [PubMed]

13. Benage, M.; Fraunfelder, F.W. Vaccine-Associated Uveitis. Mo. Med. 2016, 113, 48–52. [PubMed]
14. Frisch, M.; Besson, A.; Clemmensen, K.K.B.; Valentiner-Branth, P.; Molbak, K.; Hviid, A. Quadrivalent human papillomavirus

vaccination in boys and risk of autoimmune diseases, neurological diseases and venous thromboembolism. Int. J. Epidemiol. 2018,
47, 634–641. [CrossRef] [PubMed]

https://www.mdpi.com/article/10.3390/vaccines10101680/s1
https://www.mdpi.com/article/10.3390/vaccines10101680/s1
https://ourworldindata.org/COVID-vaccinations?country=OWID_WRL
https://ourworldindata.org/COVID-vaccinations?country=OWID_WRL
http://doi.org/10.1016/j.jaad.2021.07.054
http://doi.org/10.1056/NEJMoa2034577
http://www.ncbi.nlm.nih.gov/pubmed/33301246
http://doi.org/10.1177/0961203320928406
http://doi.org/10.1056/NEJMoa2107456
http://doi.org/10.1056/NEJMoa2107659
http://www.ncbi.nlm.nih.gov/pubmed/34192426
http://doi.org/10.1016/j.autrev.2008.07.010
http://doi.org/10.1007/s40123-021-00415-5
http://doi.org/10.1080/09273948.2021.1957123
http://doi.org/10.1016/j.ijid.2021.09.075
http://www.ncbi.nlm.nih.gov/pubmed/34601147
http://doi.org/10.1080/09273948.2021.1949478
http://doi.org/10.1016/j.ophtha.2009.05.021
http://www.ncbi.nlm.nih.gov/pubmed/19815288
http://www.ncbi.nlm.nih.gov/pubmed/27039491
http://doi.org/10.1093/ije/dyx273
http://www.ncbi.nlm.nih.gov/pubmed/29425361


Vaccines 2022, 10, 1680 6 of ??

15. Grimaldi-Bensouda, L.; Rossignol, M.; Kone-Paut, I.; Krivitzky, A.; Lebrun-Frenay, C.; Clet, J.; Brassat, D.; Papeix, C.; Nicolino,
M.; Benhamou, P.Y.; et al. Risk of autoimmune diseases and human papilloma virus (HPV) vaccines: Six years of case-referent
surveillance. J. Autoimmun. 2017, 79, 84–90. [CrossRef] [PubMed]

16. Schattner, A. Consequence or coincidence? The occurrence, pathogenesis and significance of autoimmune manifestations after
viral vaccines. Vaccine 2005, 23, 3876–3886. [CrossRef] [PubMed]

17. Martin Arias, L.H.; Sanz, R.; Sainz, M.; Treceno, C.; Carvajal, A. Guillain-Barre syndrome and influenza vaccines: A meta-analysis.
Vaccine 2015, 33, 3773–3778. [CrossRef]

18. O’Leary, S.T.; Glanz, J.M.; McClure, D.L.; Akhtar, A.; Daley, M.F.; Nakasato, C.; Baxter, R.; Davis, R.L.; Izurieta, H.S.; Lieu, T.A.;
et al. The risk of immune thrombocytopenic purpura after vaccination in children and adolescents. Pediatrics 2012, 129, 248–255.
[CrossRef]

19. Andrews, N.; Stowe, J.; Miller, E.; Svanstrom, H.; Johansen, K.; Bonhoeffer, J.; Hviid, A.; Consortium, V. A collaborative approach
to investigating the risk of thrombocytopenic purpura after measles-mumps-rubella vaccination in England and Denmark. Vaccine
2012, 30, 3042–3046. [CrossRef]

20. De Martino, M.; Chiappini, E.; Galli, L. Vaccines and autoimmunity. Int. J. Immunopathol. Pharmacol. 2013, 26, 283–290. [CrossRef]
21. Rajantie, J.; Zeller, B.; Treutiger, I.; Rosthoj, S.; NOPHO ITP Working group; Five National Study Groups. Vaccination associated

thrombocytopenic purpura in children. Vaccine 2007, 25, 1838–1840. [CrossRef]
22. Li, Z.; Hu, F.; Li, Q.; Wang, S.; Chen, C.; Zhang, Y.; Mao, Y.; Shi, X.; Zhou, H.; Cao, X.; et al. Ocular Adverse Events after Inactivated

COVID-19 Vaccination. Vaccines 2022, 10, 918. [CrossRef]
23. Chen, X.; Li, X.; Li, H.; Li, M.; Gong, S. Ocular Adverse Events after Inactivated COVID-19 Vaccination in Xiamen. Vaccines 2022,

10, 482. [CrossRef] [PubMed]
24. Pichi, F.; Aljneibi, S.; Neri, P.; Hay, S.; Dackiw, C.; Ghazi, N.G. Association of Ocular Adverse Events With Inactivated COVID-19

Vaccination in Patients in Abu Dhabi. JAMA Ophthalmol. 2021, 139, 1131–1135. [CrossRef] [PubMed]
25. Pang, K.; Pan, L.; Guo, H.; Wu, X. Case Report: Associated Ocular Adverse Reactions With Inactivated COVID-19 Vaccine in

China. Front. Med. 2021, 8, 823346. [CrossRef]
26. Ren, J.; Zhang, T.; Li, X.; Liu, G. Ocular Inflammatory Reactions following an Inactivated SARS-CoV-2 Vaccine: A Four Case

Series. Ocul. Immunol. Inflamm. 2022, 1–6. [CrossRef] [PubMed]
27. Jabs, D.A.; Nussenblatt, R.B.; Rosenbaum, J.T.; Standardization of Uveitis Nomenclature Working Group. Standardization of

uveitis nomenclature for reporting clinical data. Results of the First International Workshop. Am. J. Ophthalmol. 2005, 140, 509–516.
[CrossRef] [PubMed]

28. Tiew, S.; Lim, C.; Sivagnanasithiyar, T. Using an excel spreadsheet to convert Snellen visual acuity to LogMAR visual acuity. Eye
2020, 34, 2148–2149. [CrossRef]

29. Schulze-Bonsel, K.; Feltgen, N.; Burau, H.; Hansen, L.; Bach, M. Visual acuities “hand motion” and “counting fingers” can be
quantified with the freiburg visual acuity test. Investig. Ophthalmol. Vis. Sci. 2006, 47, 1236–1240. [CrossRef]

30. Testi, I.; Brandão-de-Resende, C.; Agrawal, R.; Pavesio, C.; The COVID-19 Vaccination Ocular Inflammatory Events Study Group.
Ocular inflammatory events following COVID-19 vaccination: A multinational case series. J. Ophthalmic. Inflamm. Infect. 2022, 12,
4. [CrossRef] [PubMed]

31. Ng, X.L.; Betzler, B.K.; Testi, I.; Ho, S.L.; Tien, M.; Ngo, W.K.; Zierhut, M.; Chee, S.P.; Gupta, V.; Pavesio, C.E.; et al. Ocular Adverse
Events After COVID-19 Vaccination. Ocul. Immunol. Inflamm. 2021, 29, 1216–1224. [CrossRef] [PubMed]

32. Hao, T.; Yang, L.I.; Li, B.; Chen, X.; Li, D.; Liu, X. Epidemiology of 2000 Chinese uveitis patients from Northeast China. Br. J.
Ophthalmol. 2021, 105, 317–321. [CrossRef] [PubMed]

33. Yang, P.; Zhang, Z.; Zhou, H.; Li, B.; Huang, X.; Gao, Y.; Zhu, L.; Ren, Y.; Klooster, J.; Kijlstra, A. Clinical patterns and characteristics
of uveitis in a tertiary center for uveitis in China. Curr. Eye Res. 2005, 30, 943–948. [CrossRef] [PubMed]

34. Ito, H.; Noda, K.; Hirai, K.; Ukichi, T.; Furuya, K.; Kurosaka, D. A case of systemic lupus erythematosus (SLE) following Human
papillomavirus (HPV) vaccination. Nihon Rinsho Meneki Gakkai Kaishi 2016, 39, 145–149. [CrossRef]

35. Pellegrino, P.; Carnovale, C.; Perrone, V.; Salvati, D.; Gentili, M.; Antoniazzi, S.; Clementi, E.; Radice, S. Human papillomavirus
vaccine in patients with systemic lupus erythematosus. Epidemiology 2014, 25, 155–156. [CrossRef] [PubMed]

36. Arnheim-Dahlstrom, L.; Pasternak, B.; Svanstrom, H.; Sparen, P.; Hviid, A. Autoimmune, neurological, and venous thromboem-
bolic adverse events after immunisation of adolescent girls with quadrivalent human papillomavirus vaccine in Denmark and
Sweden: Cohort study. BMJ 2013, 347, f5906. [CrossRef] [PubMed]

37. Chao, C.; Klein, N.P.; Velicer, C.M.; Sy, L.S.; Slezak, J.M.; Takhar, H.; Ackerson, B.; Cheetham, T.C.; Hansen, J.; Deosaransingh, K.;
et al. Surveillance of autoimmune conditions following routine use of quadrivalent human papillomavirus vaccine. J. Intern. Med.
2012, 271, 193–203. [CrossRef]

38. Infante, V.; Miyaji, K.T.; Soarez, P.C.; Sartori, A.M.C. Systematic review and meta-analysis of HPV vaccination in women with
systemic lupus erythematosus (SLE). Expert. Rev. Vaccines 2021, 20, 309–318. [CrossRef]

39. Mok, C.C.; Ho, L.Y.; Fong, L.S.; To, C.H. Immunogenicity and safety of a quadrivalent human papillomavirus vaccine in patients
with systemic lupus erythematosus: A case-control study. Ann. Rheum. Dis. 2013, 72, 659–664. [CrossRef]

40. Confavreux, C.; Suissa, S.; Saddier, P.; Bourdes, V.; Vukusic, S.; Vaccines in Multiple Sclerosis Study, G. Vaccinations and the risk
of relapse in multiple sclerosis. Vaccines in Multiple Sclerosis Study Group. N. Engl. J. Med. 2001, 344, 319–326. [CrossRef]

http://doi.org/10.1016/j.jaut.2017.01.005
http://www.ncbi.nlm.nih.gov/pubmed/28190705
http://doi.org/10.1016/j.vaccine.2005.03.005
http://www.ncbi.nlm.nih.gov/pubmed/15917108
http://doi.org/10.1016/j.vaccine.2015.05.013
http://doi.org/10.1542/peds.2011-1111
http://doi.org/10.1016/j.vaccine.2011.06.009
http://doi.org/10.1177/039463201302600201
http://doi.org/10.1016/j.vaccine.2006.10.054
http://doi.org/10.3390/vaccines10060918
http://doi.org/10.3390/vaccines10030482
http://www.ncbi.nlm.nih.gov/pubmed/35335114
http://doi.org/10.1001/jamaophthalmol.2021.3477
http://www.ncbi.nlm.nih.gov/pubmed/34473209
http://doi.org/10.3389/fmed.2021.823346
http://doi.org/10.1080/09273948.2022.2093754
http://www.ncbi.nlm.nih.gov/pubmed/35819841
http://doi.org/10.1016/j.ajo.2005.03.057
http://www.ncbi.nlm.nih.gov/pubmed/16196117
http://doi.org/10.1038/s41433-020-0783-6
http://doi.org/10.1167/iovs.05-0981
http://doi.org/10.1186/s12348-021-00275-x
http://www.ncbi.nlm.nih.gov/pubmed/34982290
http://doi.org/10.1080/09273948.2021.1976221
http://www.ncbi.nlm.nih.gov/pubmed/34559576
http://doi.org/10.1136/bjophthalmol-2020-316256
http://www.ncbi.nlm.nih.gov/pubmed/32424058
http://doi.org/10.1080/02713680500263606
http://www.ncbi.nlm.nih.gov/pubmed/16282128
http://doi.org/10.2177/jsci.39.145
http://doi.org/10.1097/EDE.0000000000000033
http://www.ncbi.nlm.nih.gov/pubmed/24296931
http://doi.org/10.1136/bmj.f5906
http://www.ncbi.nlm.nih.gov/pubmed/24108159
http://doi.org/10.1111/j.1365-2796.2011.02467.x
http://doi.org/10.1080/14760584.2021.1889375
http://doi.org/10.1136/annrheumdis-2012-201393
http://doi.org/10.1056/NEJM200102013440501


Vaccines 2022, 10, 1680 7 of ??

41. Ascherio, A.; Zhang, S.M.; Hernan, M.A.; Olek, M.J.; Coplan, P.M.; Brodovicz, K.; Walker, A.M. Hepatitis B vaccination and the
risk of multiple sclerosis. N. Engl. J. Med. 2001, 344, 327–332. [CrossRef]

42. Mailand, M.T.; Frederiksen, J.L. Vaccines and multiple sclerosis: A systematic review. J. Neurol. 2017, 264, 1035–1050. [CrossRef]
[PubMed]

43. Farez, M.F.; Ysrraelit, M.C.; Fiol, M.; Correale, J. H1N1 vaccination does not increase risk of relapse in multiple sclerosis: A
self-controlled case-series study. Mult. Scler. 2012, 18, 254–256. [CrossRef] [PubMed]

44. Zhang, J.; Xie, F.; Delzell, E.; Chen, L.; Winthrop, K.L.; Lewis, J.D.; Saag, K.G.; Baddley, J.W.; Curtis, J.R. Association between
vaccination for herpes zoster and risk of herpes zoster infection among older patients with selected immune-mediated diseases.
JAMA 2012, 308, 43–49. [CrossRef] [PubMed]

http://doi.org/10.1056/NEJM200102013440502
http://doi.org/10.1007/s00415-016-8263-4
http://www.ncbi.nlm.nih.gov/pubmed/27604618
http://doi.org/10.1177/1352458511417253
http://www.ncbi.nlm.nih.gov/pubmed/21828198
http://doi.org/10.1001/jama.2012.7304
http://www.ncbi.nlm.nih.gov/pubmed/22760290

	Introduction 
	Materials and Methods 
	Results 
	Demographic and the Clinical Features of Uveitis Patients 
	Systemic Treatment Regimens in Each Group 
	Vaccination Overview 
	Flare Rate and Individualized Analysis 

	Discussion 
	Conclusions 
	References

