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Abstract
Background  The relationship between psoriasis and vitiligo has not been previously confirmed, and we therefore aimed to 
investigate this association.
Methods  We conducted a search of the MEDLINE and EMBASE electronic databases on 22 January 2018 for case–control, 
cross-sectional, and cohort studies examining the association between psoriasis and vitiligo. A customized Newcastle–Ottawa 
Scale was used to assess the risk of bias of the included studies. We performed a random effects meta-analysis to calculate 
pooled odds ratios (ORs) with 95% confidence intervals (CIs) for case–control and cross-sectional studies.
Results  Of 2453 citations identified from the literature search, 10 case–control/cross-sectional studies with a total of 120,866 
psoriasis cases and 79,907 vitiligo cases were included in our study. Four of these studies were rated as high risk of bias. 
We found a significantly increased odds for vitiligo in psoriasis patients (summary OR 2.29, 95% CI 1.56–3.37, studies = 7), 
as well as a significantly elevated odds for psoriasis in vitiligo patients (summary OR 3.43, 95% CI 1.86–6.33, studies = 4).
Conclusions  Our meta-analysis showed that psoriasis and vitiligo are associated with each other. Several studies had a high 
risk of bias, and further investigation is needed to confirm this association and amplify treatment options.

Key Points 

This meta-analysis found a statistically positive associa-
tion between psoriasis and vitiligo; psoriatic patients had 
a twofold odds of vitiligo while vitiligo patients had a 
threefold odds of psoriasis.

A shared genetic basis and common cellular immune 
pathway may explain this association, implying a poten-
tial for overlap in disease management.

1  Introduction

Psoriasis is a chronic systemic inflammatory disease that 
typically presents on the skin as erythematous plaques with 
silver scales. It is a relatively common disease with an esti-
mated prevalence ranging from 0.51 to 11.43% in adults [1]. 
Current evidence supports an immune-related cytokine and 
chemokine dysfunction as the main pathogenesis for psoria-
sis [2], with stem cell abnormalities potentially contributing 
to the immune imbalance [3].

Vitiligo is a pigmentary dermatosis where destruction of 
epidermal melanocytes causes macular or patchy depigmen-
tation of the skin. A systematic review reported a prevalence 
of vitiligo that ranges from 0.06 to 2.28% in the general 
population [4]. Many causes, including autoimmunity, have 
been implicated in the etiology of vitiligo [5].

Currently, there are limited observational studies evaluat-
ing the association between psoriasis and vitiligo, and results 
are inconsistent [6–15]. While the association between the 
two diseases could simply be coincidental, it has been pro-
posed that patients with one immune-mediated inflamma-
tory disorder are more likely than controls to have another 
immune-mediated inflammatory disorder, raising the pos-
sibility of a shared etiology [16]. Psoriasis patients were 
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reported to have a higher frequency of concomitant autoim-
mune diseases than the general population, including rheu-
matoid arthritis, inflammatory bowel diseases, and multi-
ple sclerosis [17]. Similarly, vitiligo has been associated 
with other autoimmune diseases, such as thyroid diseases, 
pernicious anemia, diabetes mellitus, and alopecia areata 
[5]. Shared cell-mediated immune pathogenesis, includ-
ing T-helper (Th) 1 and Th17 pathways, may contribute to 
similar patterns of overactive cellular response in both dis-
eases [17]. The objective of this study was to systematically 
evaluate the evidence and quantify the association between 
psoriasis and vitiligo.

2 � Materials and Methods

We conducted a systematic review and meta-analysis of 
observational studies on the association between psoriasis 
and vitiligo. The reporting of this study was in accordance 
with the Meta-Analysis of Observational Studies in Epide-
miology (MOOSE) guidelines [18]. The two authors (HY 
and CC) independently conducted study selection, data 
extraction, and risk of bias assessment, and disagreement 
was resolved by discussion.

2.1 � Inclusion and Exclusion Criteria

Observational case–control, cross-sectional, or cohort stud-
ies written in English that examined the association between 
psoriasis and vitiligo were included in our study. Studies 
must have provided odds ratios (ORs) or sufficient raw data 
to calculate ORs. The exclusion criteria included abstract-
only articles, conference proceedings, and articles that were 
not peer-reviewed.

2.2 � Literature Search and Study Selection

We conducted a search of the MEDLINE and EMBASE 
electronic databases on 22 January 2018 for relevant obser-
vational studies (a detailed search strategy is presented in 
electronic supplementary Table S1). Titles and abstracts 
were first screened from the initial literature search result. 
After screening the titles and abstracts, we obtained the full 
text of potential articles and examined them for relevance. 
Finally, the bibliographies of all included articles were 
reviewed to screen for potential relevant studies.

2.3 � Data Extraction

After identifying relevant studies, the following informa-
tion was extracted: author, publication year, country of 
study, study design, number in the case and control groups, 
method of defining cases and controls, method for selection 

of controls, how exposure was ascertained for cases and con-
trols, demographic characteristics of cases and controls, non-
response rates, risk estimates on the association between 
psoriasis and vitiligo, and whether any additional confound-
ers were adjusted or matched for in the analysis.

2.4 � Risk of Bias Evaluation

The risk of bias of included observational studies was 
assessed by using a customized Newcastle–Ottawa Scale 
(NOS) for case–control studies [19]. A green, yellow, and 
red light scoring system was designed by the two authors 
to interpret the NOS results (see details in electronic sup-
plementary Table S2). A study with one or more red lights 
indicated a lower-quality study, while a study with no red 
lights suggested a higher-quality study. Specifically, a study 
was considered low risk of bias for comparability if it con-
trolled for additional confounding factors in the analysis in 
addition to age and sex, such as healthcare consumption or 
comorbid diseases.

2.5 � Statistical Analysis

Two meta-analyses were performed separately to exam-
ine the association between psoriasis and vitiligo. The 
first meta-analysis assessed the OR of vitiligo in psoriasis 
patients, while the second meta-analysis assessed the OR of 
psoriasis in vitiligo patients. The most fully adjusted OR was 
used whenever provided. If OR estimates were not presented 
in the study, then crude ORs were calculated by using the 
reported raw data. Taking into account potential between-
study variability, the DerSimonian and Laird random-effects 
model was used to obtain summary ORs and 95% confidence 
intervals (CIs) [20]. The chi-square test was used to assess 
heterogeneity, and was quantified using the I2 statistic [21]. 
An I2 of < 25% was considered lower heterogeneity, while 
more than 75% considered higher heterogeneity [22].

Assessment for heterogeneity was explored by subgroup 
analysis on adjustment for other potential confounding vari-
ables and study quality. Funnel plots were used to examine 
potential publication bias [23]. All statistical analyses were 
performed using Review Manager version 5.3 (Copenha-
gen: The Nordic Cochrane Centre, The Cochrane Collabo-
ration, 2014). All statistical tests were two-sided, and a p 
value < 0.05 was considered statistically significant.

3 � Results

3.1 � Study Characteristics

Our systematic literature search identified 2453 articles, and 
a total of 10 studies were ultimately included in our study. 
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Seven studies investigated the association of vitiligo in pso-
riasis patients [6–12], including three case–control studies 
and four cross-sectional studies. Four studies looked at the 
association of psoriasis in vitiligo patients, including three 
case–control studies and one cross-sectional study [11, 
13–15]. One overlapping case–control study looked at both 
associations [11]. We found no relevant cohort studies. The 
selection process and reasons for exclusion are summarized 
in Fig. 1. A total of 120,866 psoriasis cases and 79,907 viti-
ligo cases were included in the statistical analyses.

The main characteristics of the included studies are sum-
marized in Table 1. Risk of bias assessment revealed four 
studies of lower quality [8, 10, 14, 15] and six studies of 
higher quality (electronic supplementary Fig. S1) [6, 7, 9, 
11–13].

3.2 � Meta‑Analysis of the Association 
between Psoriasis and Vitiligo

A meta-analysis of seven studies [6–12] that provided the 
odds of vitiligo in psoriasis patients revealed a twofold 
increase of vitiligo in psoriasis patients (summary OR 
2.29, 95% CI 1.56–3.37) (Fig. 2). There was high statisti-
cal heterogeneity across the included studies (p < 0.00001, 
I2 = 84%).

Conversely, a meta-analysis of four studies that provided 
the odds of psoriasis in vitiligo patients [11, 13–15] found a 
threefold increase of psoriasis in vitiligo patients (summary 
OR 3.43, 95% CI 1.86–6.33) [Fig. 3]. There was also high 
statistical heterogeneity across the four studies (p < 0.00001, 
I2 = 97%).

Fig. 1   The systematic search 
flow diagram Records iden�fied through 

database searching 
(n =  2453) 

Addi�onal records iden�fied 
through other sources 

(n =  0  ) 

Records a�er duplicates removed 
(n = 1877) 

Records screened 
(n = 1877) 

Records excluded 
(n = 1841) 

Full-text ar�cles assessed 
for eligibility 

(n =  36) 

Full-text ar�cles excluded:  
Abstract only (n = 9) 
Non-English (n = 3) 

No relevant data (n = 10) 
Irrelevant comparison groups 

(n = 4) 
Studies included in 

qualita�ve synthesis 
(n = 10) 

Studies included in 
quan�ta�ve synthesis 

(meta-analysis) 
(n = 10) 

Psoriasis versus non-
psoriasis (n = 7) 

Vi�ligo versus non-vi�ligo 
(n=4) 
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3.3 � Exploration of Heterogeneity and Publication 
Bias

Stratified analysis was carried out to assess heterogene-
ity, and no significant between-subgroup heterogeneity by 
adjustment for potential confounding variables or study 
quality was identified (p > 0.47 for all subgroup differences). 
There remained a largely positive association and high het-
erogeneity for both adjusted and unadjusted subgroups in 
the two meta-analyses, although the summary estimate 
was not statistically significant for adjusted odds of vitiligo 
in psoriasis patients (Figs. 4 and 5). With regard to study 
quality, stratified estimates remained similar for studies on 
psoriasis patients; lower-quality studies had minimal hetero-
geneity, while higher-quality studies had high heterogeneity 
(Fig. 6). For studies on vitiligo patients, there was positive 
association for psoriasis that was statistically significant 
only in higher-quality studies, and heterogeneity remained 
high regardless of study quality (Fig. 7). Finally, no obvi-
ous publication bias was detected on funnel plots for both 
meta-analyses, but interpretation was difficult due to the low 
number of studies.

4 � Discussion

Although there have been reports of patients who had con-
comitant psoriasis and vitiligo, including cases where the 
psoriatic plaques were confined to vitiligo patches [24], it 
has been argued that this may be due to chance alone [25]. 
However, our meta-analyses found significant associations 
between psoriasis and vitiligo that were consistent in both 
directions: compared with controls, psoriasis patients were 
2.29-fold more likely to have vitiligo, while vitiligo patients 
were 3.43-fold more likely to be diagnosed with psoriasis.

The most common reason for studies to have a higher risk 
of bias was lack of adjustment for additional variables in 
addition to sex and age, limiting the comparability between 
cases and controls. However, the similar effect estimates 
regardless of study quality suggest that the positive associa-
tion between the two diseases is consistent even after adjust-
ing for potential confounders, such as comorbid diseases and 
healthcare consumption. However, stratified results should 
be interpreted with caution as some of the CIs were very 
wide, resulting in imprecise effect estimates.

Fig. 2   The odds of vitiligo in psoriasis patients. CI confidence interval, df degrees of freedom, IV inverse variance, SE standard error

Fig. 3   The odds of psoriasis in vitiligo patients. CI confidence interval, df degrees of freedom, IV inverse variance, SE standard error
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One explanation for the association between psoria-
sis and vitiligo is the common genetic basis for increased 
autoimmunity and inflammation. Genome-wide association 
studies have found increasing evidence of genetic predis-
position to multiple autoimmune diseases [26]. Inflammas-
omes, multiprotein complexes in the cytoplasm that activate 

pro-inflammatory cytokines, may play an important role [27, 
28]. Inflammasome-related genetic sequence variants have 
been found to be associated with psoriasis in generalized 
vitiligo patients and play a role in psoriasis susceptibility 
[29, 30]. Inflammasome markers in the skin have been iden-
tified in both vitiligo and psoriasis [31–33]. Both diseases 

Fig. 4   The odds of vitiligo in psoriasis patients, stratified by adjustment. CI confidence interval, df degrees of freedom, IV inverse variance, SE 
standard error

Fig. 5   The odds of psoriasis in vitiligo patients, stratified by adjustment. CI confidence interval, df degrees of freedom, IV inverse variance, SE 
standard error
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also share a common genetic locus in major histocompat-
ibility complex [34].

A second explanation is a shared importance of cellular 
immune pathways, including Th1 and Th17 [35–40]. Addi-
tionally, interferon (IFN)-α has been recognized to poten-
tially induce both psoriasis and vitiligo when used to treat 

hepatitis C infection [41–44]. One patient treated with IFNα 
for hepatitis B infection developed vitiligo and psoriasis 
lesions concurrently [45]. IFNα produced by plasmacytoid 
dendritic cells may play a role in the pathogenesis of both 
diseases via Th1- and Th17-mediated autoimmune inflam-
mation of the skin [43, 46, 47].

Fig. 6   The odds of vitiligo in psoriasis patients, stratified by study quality. CI confidence interval, df degrees of freedom, IV inverse variance, SE 
standard error

Fig. 7   The odds of psoriasis in vitiligo patients, stratified by study quality. CI confidence interval, df degrees of freedom, IV inverse variance, SE 
standard error
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Interestingly, the Janus kinase (JAK) inhibitor tofacitinib 
has been used to treat both psoriasis and vitiligo [48, 49]. In 
psoriasis patients, tofacitinib inhibits JAK/signal transduc-
ers and activators of transcription (JAK/STAT)-dependent 
cytokines, blocking stimulation of Th17 cells and reduc-
ing the production of IL-17. For vitiligo, tofacitinib reduces 
the targeted destruction of melanocytes by T cells, which 
is mediated by IFNγ and the JAK-STAT pathway. While 
evidence is still limited, there have been promising initial 
results for the effect of tofacitinib in both diseases. Further-
more, narrow-band ultraviolet B phototherapy treatment 
has been shown to simultaneously improve psoriasis and 
vitiligo in the same patient [50]. The potential effectiveness 
of tofacitinib and narrow-band ultraviolet B phototherapy at 
managing both diseases lends support to the argument of a 
shared cellular immune pathway.

This study has several limitations. First, all the included 
studies were either cross-sectional or case–control studies, 
with potential for recall bias. However, most of the included 
studies used data from claims databases and would thus 
mitigate such bias. Second, there is a risk of language bias 
as the search was limited to English-language studies only. 
This bias may be minimized as studies from Taiwan, Ger-
many, Denmark, Iraq, and South Korea were also included. 
Additionally, few studies presented ORs after adjustment 
for potential confounders. Finally, we were unable to further 
explore heterogeneity due to the small number of included 
studies. The strengths of this study include the use of two 
meta-analyses to establish a significant and consistent asso-
ciation between psoriasis and vitiligo, as well as the rela-
tively large number of cases for both psoriasis and vitiligo.

5 � Conclusion

This study found that psoriasis patients have a signifi-
cantly higher odds of vitiligo, and vice versa. These results 
remained consistent for both low- and high-quality studies. 
While an understanding of this association may have future 
therapeutic implications for both diseases, more investiga-
tion is necessary to test this hypothesis.
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