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Background: Coronavirus disease 2019 (COVID-19) has given rise to several new onset or exacerbated dermatologic disorders
including vitiligo. However, the relationship between COVID-19 infection or its associated vaccines and vitiligo progression is
unclear.

Aim: We investigate the impact of COVID-19 infection and its associated vaccines on vitiligo progression.

Methods: A cross-sectional study was performed among patients who visited Department of Dermatology, Peking University
People’s Hospital between 2022.1 and 2023.6. Detailed information including demographic characteristics, vitiligo clinical features,
information on COVID-19 infection and vaccination and disease progression was collected by an electronic questionnaire.

Results: Overall, 314 patients with vitiligo completed the questionnaire. 47.5% were males, with an average age of 25.5+15.9 years.
266 (84.7%) patients had received COVID-19 vaccination, and 70.3% of the patients reported progression of vitiligo after vaccination,
mostly within 3 months. 55.6% of the patients had disease progression after the second dose of vaccine. 270 patients experienced
COVID-19 infection, and 30.7% of these patients had progression of vitiligo after infection, most of the progression occurred within
1-2 months. 184 patients (68.2%) interrupted treatment. Analysis results indicated patients in active stage had a higher risk for vitiligo
progression after COVID-19 infection and vaccination.
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Introduction
Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has
been causing a worldwide pandemic since 2019." The clinical manifestations of COVID-19 infection are complex and
diverse, and the whole systems may be affected, including the skin. Vitiligo is an acquired chronic depigmenting disorder
of the skin resulting from selective destruction of melanocytes, and autoimmune abnormality is one of the main causes of
vitiligo. Until now, there have been some case reports of new vitiligo or deterioration of original vitiligo after COVID-19
vaccination and infection, but large scale epidemiological data are lacking. In a recent study, the author reported active
vitiligo vulgaris following the administration of the Oxford—AstraZeneca (AZD1222) vaccine against SARS-CoV-2.
They believe that immune activation during SARS-CoV-2 infection may increase vitiligo disease activity.” In another
study, 15 cases (88.2%) had new-onset or worsening vitiligo after COVID-19 vaccination and two cases (11.8%)
developed vitiligo following primary COVID-19 infection. Patients who have comorbid autoimmune diseases were
more likely to develop vitiligo.

COVID-19 vaccination rate and COVID-19 infection rate are both more than 80% in China. The impact of COVID-
19 vaccine and COVID-19 infection on vitiligo progression in Chinese patients is still unknown. Therefore, we
conducted an online questionnaire survey among vitiligo patients, in order to investigate the impact of COVID-19
vaccine and COVID-19 infection on vitiligo progression, providing guidance for the treatment of vitiligo under the

epidemic.
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Methods
Study Sample

This cross-sectional study was conducted in the Department of Dermatology of Peking University People’s Hospital. The
study protocol conformed to the Declaration of Helsinki and was approved by the ethical committee of Peking University
People’s Hospital and confirmed in the revised manuscript that all participants provided informed consent. Inclusion
criteria: (1) patients of both gender, diagnosed as vitiligo, according to the “Vitiligo Diagnosis and Treatment Consensus
(2021 edition)”; (2) Able to read and understand the text of the questionnaire. For patients aged <18 years, detailed
information was taken from the patient or their parents; exclusion criteria: (1) Filling in the logical errors; (2) Short
response time (less than 50s).

The electronic questionnaire was created using Wen Juan Xing (an online survey tool by Changsha Ranxing
Information Technology Co., Ltd., Hunan, China). Each patient was only allowed to submit the questionnaire once, in
order to avoid duplicate submissions, depending on the IP address. The main contents of the questionnaire were
summarized into four parts as follows: (1) demographic characteristics: age, gender, height, weight; (2) vitiligo clinical
features: duration of disease, lesion distribution, status of lesions, comorbidities, family history and current treatments;
(3) information of COVID-19 vaccination: vaccine type, inoculation time for each dose, activity of vitiligo after COVID-
19 vaccination; (4) information of COVID-19 infection: infection time, symptoms, activity of vitiligo after infection,
treatment after infection. The assessment of vitiligo subtypes and disease activity was done by dermatologists.

Statistical Analysis

The data exported from the background of Wen Juan Xing were manually checked and screened to establish a database.
Analyses were performed in SPSS version 27.0 (IBM, Armonk, NY, USA). Data were summarized as means =+ standard
deviation (SD) for quantitative variables with normal distribution and were compared with a #-test. Quantitative variables
with skewed distributions were expressed as median and interquartile range (IQR), and a non-parametric rank-sum test
was done to test the statistical difference between groups. Qualitative variables were presented for frequencies with
proportions (%) and were compared using the chi-squared test. Logistic regression was done to calculate the odds ratio
(OR) and 95% confidence interval (95% CI) to detect the independent factors for disease progression among patients
with vitiligo. Values of p <0.05 were considered statistically significant.

Results

Demographic and Vitiligo Clinical Features
Totally, 314 patients included in our study, 149 (47.5%) were males and 165 (52.5%) were females, with an average age
of 25.5+£15.9 years. Patients’ demographic and clinical features are in Table 1.

Table 1 Demographic and Clinical Features of 314 Patients

with Vitiligo
Gender, n (%)
Male 149 (47.5%)
Female 165 (52.5%)
Age (years), mean (SD) 25.5 (15.9)
BMI (kg/m?), mean (SD) 225 (6.2)

Disease duration (years), median (IQR) 2.0 (1.0-5.0)
Subtype of vitiligo, n (%)

N 60 (19.1%)
NSV 254 (80.9%)
Vitiligo status, n (%)
Active stage 178 (56.7)
Stable stage 136 (43.3)
(Continued)
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Table | (Continued).

Yes
No

Yes

No

Lesion site, n (%)

Head and neck

Trunk

Limbs

Genital area

Hair

Current treatment, n (%)
Systemic glucocorticoids
Traditional Chinese medicine
Immunosuppressive agents
Phototherapy

Topical drugs

Autoimmune Comorbidity, n (%)

Family history of vitiligo, n (%)

33 (10.5%)
281 (89.5%)

29 (9.2%)
285 (90.8%)

208 (66.2%)
122 (38.9%)
163 (51.9%)
49 (15.6%)
76 (24.2%)

76 (24.2%)
154 (49.0)
22 (7.0%)
258 (82.2%)
233 (74.2%)

Abbreviations: SV, Segmental vitiligo; NSV, Non-segmental vitiligo.

Impact of COVID-19 Vaccine on Vitiligo Progression
Overall, 266 patients received COVID-19 vaccination and 97.3% of them got inactivated vaccine. 187 (70.3%) patients
reported disease progression after vaccination, while 79 did not. Logistic regression analyses indicated that patients in active
stage (OR=0.182, 95% CI: 0.099-0.336) had higher risk for vitiligo progression. The proportion of disease progression after
the first, second, third and fourth doses. were 22.5%, 55.6%, 20.9% and 1.1% (Figure 1), and the proportion of those with
disease progression after the second dose was higher than the other doses of vaccination, but no significant difference was

found. Most of the disease progression occurred within 3 months after vaccination. Most of the patients (184, 98.4%) had

new lesions located in the original site, and only 3 patients (3, 1.6%) had new lesions in other sites.

Impact of COVID-19 Infection on Patients with Vitiligo
Overall, 270 patients were infected with COVID-19, 86.0% of them (232) were confirmed by the detection of COVID-19
antigen reagents. After COVID-19 infection, most of the patients (238, 88.2%) had fever and other clinical
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Figure | The relationship between vitiligo progression and vaccine dose and vaccination time.
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manifestations including upper respiratory tract infection, fatigue, joint muscle pain, headache, dizziness, changes in taste
and/or smell, gastrointestinal manifestations, chest pain, palpitation, rash, conjunctivitis and lung imaging abnormalities.
Symptoms disappeared within 1-2 weeks in 92.6% of patients, 7.4% of patients had symptoms that lasted longer than 2
weeks. The majority of patients resolved with symptomatic supportive treatment, with only one case being hospitalized
due to the severity of the condition. To further identify the independent factors associated with vitiligo disease
progression, logistic regression analyses were performed (Table 2). Patients in active stage (OR = 1.707, 95% CI:
0.360-8.100) had higher risk for vitiligo progression after COVID-19 infection.

During the epidemic, 184 patients (68.2%) interrupted treatment. More than half of patients (62.5%) interrupted
phototherapy. 136 patients (73.9%) interrupted treatment for at least a week. Analysis results indicated that patients who
interrupted treatment (OR = 1.707, 95% CI: 0.360-8.100) had higher risk for vitiligo progression but with no statistical
significance. Thirty-five patients (42.2%) had disease progression within 1-2 months after COVID-19 infection, as
shown in Figure 2. Most patients (82, 98.8%) had new lesions located in the original site. Sixty-two patients received
treatment for the new lesions, and 64.5% of them got better.

Discussion
The COVID-19 pandemic has swept the world, becoming the largest and most widespread public health event of this
century. COVID-19 infection can cause damage to multiple organs throughout the body with complex and varied clinical
presentations. Vaccination against COVID-19 is an important way to prevent COVID-19 infection and reduce the
percentage of severe cases in infected patients.

Vitiligo is an acquired depigmentation skin disease. Autoimmune abnormalities play an important role in the
pathogenesis of vitiligo. It is well-recognized that the skin-infiltration of melanocyte-specific CD8 + T cells mediates
the progressive destruction of melanocytes and plays a key role in the pathogenesis of vitiligo.* There have been reports

Table 2 Factors Associated with the Progression of Vitiligo After COVID-19 Infection

Variables Percentage of | OR 95% CI P
active

Gender, n (%)
Male 33(39.8) 1.0
Female 50(60.2) 1.626 | 0.880-3.003 | 0.121I
Age (years), n (%)
<25 125(46.3) 1.0
>25 145(53.7) 1.182 | 0.674-2.075 | 0.559
BMI (kg/m?), n (%)
<22 133(49.3) 1.0
>22 137(50.7) 0.715 | 0.408-1.256 | 0.243
Vitiligo status
Active stage 74(89.2) 12.01 5.54-26.04 0.000
Stable stage 9(10.8) 1.0
Family history, n (%)
Yes 6(7.2) 1.0
No 77(92.8) 1.089 | 0.35-3.393 0.883
Autoimmune comorbidity, n (%)
Yes 11(13.3) 1.0
No 72(86.7) 0.849 | 0.355-2.029 | 0.713
Systemic glucocorticoids, n (%)
Yes 26(31.3) 0.845 | 0.436-1.638 | 0.618
No 57(68.7) 1.0
Treatment delays, n (%)
Yes 60(72.3) 1.707 | 0.360-8.100 | 0.501
No 23(27.7) 1.0
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Figure 2 The relation between treatment interruption and vitiligo progression after COVID-19 infection.
Abbreviations: w, week; m, month.

of vitiligo or vitiligo progression after COVID-19 vaccination or COVID-19 infection in some cases, but epidemiological
investigations in large samples are lacking.

In our study, we first investigated the correlation between COVID-19 vaccine and progression of vitiligo. Up to
70.3% of patients (187, 187/266) had disease progression after vaccination. Ahmed et al reported that a male had new-
onset vitiligo after the administration of the first dose of the Oxford—AstraZeneca (AZD1222) vaccine.” Tsai et al
conducted a systematic review and reported that 12 patients had new-onset vitiligo, while the other two had preexisting
vitiligo that was exacerbated by COVID-19 vaccination.” In our study, we found that most patients (104, 55.6%) had
disease progression within 3 months after the second dose. Patients who were in active stage (OR = 0.182, 95% CI:
0.099-0.336) had higher risk for further progression. Kaiqiao He et al described 35 patients had vitiligo progression
within 1 month of vaccination, and 51.4% of these patients developed after the second dose of vaccination, which was
consistent with our results.® COVID-19 vaccines require two partial vaccinations to achieve the highest possible
immunity.” This may explain why most patients experience progression after the second dose of the vaccine. For
those patients who were in active stage, delayed vaccination may prevent progression.

In addition, up to 97% (182/187) of patients with vitiligo experienced disease progression after receiving inactivated
vaccines, which may be related to the predominance of inactivated vaccines approved in China or similar to the survivor
bias, in which patients with disease progression are more likely to go to the hospital. There is no clear explanation for the
relationship between COVID-19 vaccination and disease progression, and we hypothesized an autoimmune link. The
following are several hypotheses about the possible pathogenesis. First, it could be explained as molecular mimicry,
which is a similarity between specific pathogenic elements contained in the vaccine or vaccine adjuvants and specific
human proteins.® Moreover, vaccine components and adjuvants can induce potent innate immune responses that
nonspecifically activate self-reactive T and B cells. Through these mechanisms, vaccines stimulate the immune system
to produce antibodies against viral proteins as well as unintended antibodies against melanocytes.”

COVID-19 infection has been documented to cause a variety of skin problems such as urticaria, bullous pemphigoid-like
disease and psoriasis. Vitiligo or progression of vitiligo after COVID-19 infection have also been reported. Pastukhova et al
described a new onset of vitiligo post-COVID-19 infection.” Schmidt et al found a new onset of vitiligo post-COVID-19
infection and present a patient who developed both eruptive halo nevi and vitiligo after a confirmed COVID-19 infection.'® In
our study, 270 patients infected COVID-19, and 30.7% of them had progression of vitiligo. We found that patients in active
stage (OR =12.01, 95% CI: 5.54-26.04) had higher risk for vitiligo progression. And patients who interrupted treatment (OR
=1.707, 95% CI: 0.360-8.100) had higher risk for vitiligo progression, but no statistical significance. Xu et al conducted
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a retrospective study and determined treatment delays as the most important independent risk factor for disease progression
and recurrence, and maintenance therapy (>2 years) as a protective factor against recurrence, during COVID-19 epidemic.”
The following were possible causes of vitiligo progression due to COVID-19 infection. Firstly, COVID-19 disrupts immune
tolerance, resulting in increased inflammation potentiated by increased interferon gamma (IFN-y) signaling and consequent
cytotoxic destruction of melanocytes.'' Furthermore, Schmidt et al postulated a hyperstimulated CD8+ response and increased
oxidative stress as catalysts.'? Finally, based on the shift of the immune system in non-segmental vitiligo toward adaptive type
1 (IFN-y and CD8+T cells) and innate immune responses, immune activation during SARS-CoV-2 infection or COVID-19
disease may increase vitiligo disease activity.”

In summary, our study indicated that vitiligo progression was related to COVID-19 vaccination and COVID-19
infection, especially for those in active stage. Physicians should be aware of the possibility of aggravation of autoimmune
skin diseases such as vitiligo following COVID-19 vaccination and infection. For patients with active vitiligo, a delay in
vaccination may decrease the risk of disease progression.

This study has some limitations. Firstly, the convenience sampling method used in this study has a degree of selection
bias and may not be a good representation of the true picture of the overall vitiligo population. Secondly, an in-depth
analysis of the exact relationship between COVID-19 vaccine or COVID-19 infection and vitiligo progression needs to
be conducted in controlled clinical studies with large samples.

Conclusion

Up to 70.3% of the vitiligo patients had disease progression after COVID-19 vaccination and 30.7% of them had disease
progression after COVID-19 infection. Active stage of vitiligo is a risk factor of vitiligo progression after COVID-19
vaccination and infection. Further investigations are required to clarify the relationship between COVID-19 infection or
its associated vaccines and vitiligo progression.
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