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Abstract

Background The association of vitiligo with psoriasis is inconsistent in the current literature.

Objective To assess the bidirectional association between vitiligo and psoriasis.

Methods A population-based study was performed to compare vitiligo patients (n=20,851) with age-, sex- and ethnicity-
matched control subjects (n=102,475) regarding the incidence of new-onset and the prevalence of preexisting psoriasis.
Adjusted hazard ratios (HRs) and adjusted odds ratios (ORs) were calculated by cox regression and logistic regression,
respectively.

Results The incidence rate of new-onset psoriasis was estimated at 7.9 (95% CI 6.4-9.7) and 4.7 (95% CI 4.1-5.3) cases per
10,000 person-years among patients with vitiligo and controls, respectively. Patients with vitiligo experienced an increased
risk of psoriasis (fully-adjusted HR 1.71; 95% CI 1.35-2.17; P <0.001). On the other hand, the odds of vitiligo were only
marginally elevated among patients with preexisting psoriasis (fully-adjusted OR 1.19; 95% CI 1.01-1.40; P=0.051). Com-
pared to other patients with vitiligo, those with vitiligo and comorbid psoriasis were older at the onset of the disease and had
a greater prevalence of metabolic and cardiovascular comorbidities.

Conclusions A diagnosis of vitiligo predisposes individuals to develop subsequent psoriasis. Clinicians managing dermato-
logic patients ought to be aware of this comorbidity. Further research is required to explicate the pathomechanism underlying
this epidemiological observation.
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Introduction

Vitiligo is a chronic inflammatory autoimmune disorder charac-
terized by the appearance of sharply demarcated depigmented
patches due to the destruction of cutaneous melanocytes [1-3].
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About 0.5-2% of the general population worldwide suffers from
vitiligo. The disease can appear at any age, although about half
of cases present before the age of 20 years [1-3]. Both sexes
can be affected, while there are several reports of higher preva-
lence and early onset in women [1-3]. The pathogenesis of
vitiligo is multifactorial with the involvement of genetic predis-
position and environmental triggers leading to an autoimmune
process with a T cell-mediated immune response that targets
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melanocytes. Multiple cell types, including keratinocytes, mel-
anocytes, fibroblasts, stem cells, and different immune cells, are
involved in pathogenetic pathways, with Th17 and Th1 playing
a key role [1, 2, 4]. Vitiligo has been described in association
with several autoimmune diseases such as thyroid disorders,
diabetes mellitus, celiac disease, alopecia areata, and rheuma-
toid arthritis. The prevalence of autoimmune comorbidities
varies between different studies [1, 2, 5].

Psoriasis is a chronic immune-mediated inflammatory
dermatosis characterized by the appearance of erythematous
plaques covered by silver scales as a result of increased pro-
liferation and abnormal differentiation of keratinocytes [6-8].
The prevalence of psoriasis is estimated at 3% of the general
population worldwide [6]. The disease affects both sexes
equally and can appear at any age [6, 8]. The pathogenesis
is multifactorial and involves genetic susceptibility, possible
environmental triggers, and T cell-mediated immune response
[6, 7]. Similar to vitiligo, pathogenesis involves the interaction
between skin stromal cells and immune cells with a crucial
role of Th1l and Th17 [6, 7, 9]. In addition to metabolic and
cardiovascular comorbidities, there are multiple autoimmune
disorders described in association with psoriasis, including
rheumatoid arthritis, inflammatory bowel disease, type-1 dia-
betes mellitus, celiac disease, and Grave’s disease [6, 7, 10].

Vitiligo and psoriasis share several inflammatory pathways
and genetic loci, which raise the possibility that the association
between diseases is not accidental [4, 9, 11]. Currently, the
data on the link between vitiligo and psoriasis are limited. Sev-
eral case—control and cross-sectional studies were conducted in
several countries and have shown inconsistent results [12-22].
Apart from the high heterogeneity across their results, these
studies were hampered by some major methodological flaws
[12-22]. Our study aimed to estimate the bidirectional associa-
tion between vitiligo and psoriasis. That is, to estimate (i) the
risk of new-onset psoriasis in patients with vitiligo and (ii) the
odds of vitiligo among patients with preexisting psoriasis. The
secondary endpoint was to delineate whether the subgroup of
patients with vitiligo and comorbid psoriasis are typified by
clinical and demographic variables distinguishing them from
other patients with vitiligo.

Methods
Study design and dataset

Aiming at investigating the bidirectional association
between vitiligo and psoriasis, the current population-
based study encompassed two study designs. First, a retro-
spective cohort study design was applied to longitudinally
follow patients with vitiligo and estimate the incidence of
new-onset psoriasis. Second, a case—control study design
was implemented to estimate the prevalence of preexisting
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psoriasis (exposure) in patients with subsequent vitiligo
(outcome). Given the rare disease assumption, the latter
design is likely to delineate the odds of vitiligo after pso-
riasis [23].

The computerized dataset of Clalit Health Services (CHS)
is the source of the current study. Based on the National
Health Insurance Law, all residents in Israel must subscribe
to one of the four healthcare maintenance organizations,
of whom CHS is the largest, covering 4,540,768 enrollees
(~50.0% of the general Israeli population). CHS supplies a
wide range of healthcare services that covers all tiers of the
healthcare system (both outpatient and inpatient settings).
Each contact with the health system is systematically docu-
mented in the medical files of patients. As this database con-
tinuously retrieves data from the medical files, it provides a
comprehensive overview of CHS enrollees across time and
serves as a reliable source for epidemiological data [24, 25].

Study population and definition of covariates

The CHS database was screened for incident cases with
a diagnostic code of vitiligo between the years 2002 and
2019. Patients were considered eligible for inclusion if one
of the following criteria was fulfilled: (i) a documented
diagnosis of vitiligo as registered by a board-certified
dermatologist, or (ii) a diagnosis of vitiligo in discharge
letters from dermatological wards.

We enrolled a control group including up to five individ-
uals without vitiligo per each case. Controls were matched
based on age, sex, and ethnicity and were recruited on
the day on which the corresponding case was diagnosed.
The diagnosis of psoriasis was based on its documentation
by a board-certified dermatologist or in discharge letters
released from dermatological wards.

Outcome measures were adjusted for demographic vari-
ables and putative confounding comorbidities, including
smoking, diabetes mellitus, hypertension, hyperlipidemia,
and obesity. These comorbidities were found to predispose
individuals to psoriasis [26] and were controlled to avoid
confounding.

Statistical analysis

The comparison of variables between different comparator
groups was performed using the chi-square test and ¢ test for
categorical and continuous variables, respectively. In the cohort
study design, incidence rates of psoriasis were calculated for
both vitiligo patients and controls and expressed as the number
of events per 10,000 person-years. Hazard ratios (HR)s and
95% confidence intervals (CI)s for the risk of incident psoriasis
were found by the use of the Cox regression model. Differences
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in the all-cause mortality of vitiligo patients with and without
psoriasis were estimated using a stratified log-rank test.

In the case—control study design, logistic regression anal-
ysis was utilized to calculate odds ratios (ORs) and 95% Cls
to compare cases and controls with regard to the presence
of preexisting psoriasis. Based on the temporal relationship
between exposure and outcome in case—control studies, only
individuals who developed vitiligo after the diagnosis of
psoriasis were included. Two-tailed P-values less than 0.05
were considered statistically significant. All statistical analy-
ses were performed using SPSS software, version 25 (SPSS,
Armonk, NY IBM Corp).

Results
Characteristics of the study population

A total of 123,326 participants were subject to inclusion
in the current study. Of whom, 20,851 were patients with
vitiligo and 102,475 were age-, sex, and ethnicity-matched
controls. The mean (SD) age at the diagnosis of vitiligo was
34.7 (22.4) years, 10,570 (50.7%) were females, and 15,311
(73.4%) were Jews (Table 1). The baseline characteristics of
the study population are outlined in Table 1.

The risk of psoriasis in patients with vitiligo

The findings of the retrospective cohort study design, esti-
mating the risk of psoriasis among patients with vitiligo, are
detailed in Table 2. The incidence rates of psoriasis were
estimated at 7.9 (95% CI 6.4-9.7) and 4.7 (95% CI 4.1-5.3)
cases per 10,000 person years among patients with vitiligo
and controls, respectively.

Compared to their control subjects, the risk of psoria-
sis was significantly elevated in patients with vitiligo (HR
1.70; 95% CI 1.34-2.15; P<0.001). In sex- and age-strat-
ified analyses, the risk of psoriasis was more prominent
among females (HR, 1.81; 95% CI 1.28-2.56; P=0.001)
and younger individuals (age <32.4; HR, 1.93; 95% CI
1.28-2.91; P=0.002). Vitiligo conferred a significantly
increased risk of psoriasis in a multivariate analysis adjust-
ing for demographics and comorbidities (fully-adjusted HR,
1.71;95% CI 1.35-2.17; P<0.001).

The odds of vitiligo among patients
with a preexisting diagnosis of psoriasis

To investigate the odds of vitiligo following a history of
psoriasis, a case—control study design was carried out
(Table 3). The development of subsequent vitiligo was
not significantly associated with a history of psoriasis
(OR 1.15;95% CI 0.97-1.36; P=0.107). In an age- and
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Table 1 Descriptive characteristics of the study population
Characteristic Patients with viti-  Controls P value
ligo (N=20,851) (N=102,475)
Age, years
Mean (SD) 34.7 (22.4) 34.6 (22.4) 0.608
Median (range)  32.4 (0.1-95.4) 32.4 (0.1-96.2)
Sex, n (%)
Male 10,281 (49.3%) 50,523 (49.3%)  0.991
Female 10,570 (50.7%) 51,952 (50.7%)
Ethnicity, n (%)
Jews 15,311 (73.4%) 75,249 (73.4%)  0.903
Arabs 5,540 (26.6%) 27,226 (26.6%)
BMI, mg/kg?
Mean (SD) 25.2 (31.5) 24.8 (31.5) 0.241
Smoking, n (%) 5,207 (25.0%) 29,728 (29.0%)  <0.001

N Number; SD standard deviation; BMI body mass index

sex-stratified analysis, psoriasis was found to predict viti-
ligo only among younger individuals (age <32.4; OR 1.89;
95% CI 1.32-2.69; P <0.001), whereas the association
was insignificant among older individuals and both sexes
(Table 3). In a multivariate logistic regression analysis
adjusting demographic variables and comorbidities, the
odds of vitiligo fell shortly out of significance after psoria-
sis (fully-adjusted OR 1.19; 95% CI 1.01-1.40; P=0.051;
Table 3).

Factors associated with comorbid psoriasis
among patients with vitiligo

The last endpoint of the current study was to character-
ize vitiligo patients with comorbid psoriasis relative to the
remaining patients with vitiligo (Table 4). The presence of
psoriasis in patients with vitiligo was significantly associ-
ated with older age, Jewish ethnicity, obesity, ischemic heart
disease, diabetes mellitus, hyperlipidemia, smoking, and
hypertension (Table 4).

Survival analysis was then conducted to evaluate the risk
of all-cause mortality in patients with vitiligo and comorbid
psoriasis compared to the remaining patients with vitiligo.
While comorbid psoriasis was associated with increased
all-cause mortality in univariate analysis (HR 1.87; 95%
CI 1.08-3.25; P=0.026), this figure lost its statistical sig-
nificance after adjusting for demographic variables and the
following comorbidities: smoking, diabetes mellitus, hyper-
tension, hyperlipidemia, and obesity (adjusted HR 1.28; 95%
CI0.74-2.23; P=0.383; Supplementary Fig. 1).
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Table 2 Incidence rates and
hazard ratio of new-onset

psoriasis among patients with
vitiligo (cohort study design)

Vitiligo Controls

Follow-up time, PY 114,855.8 562,442.2
Median follow-up time, years (range) 5.5(0.1-14.5) 5.5(0.1-14.5)
Number of events 91 263
Incidence rate/10,000 PY (95% CI) 7.9 (6.4-9.7) 4.7 (4.1-5.3)
Unadjusted HR (95% CI) [P value] 1.70 (1.34-2.15) [< 0.001] Reference
Sex- and age-stratified analysis

Male-specific HR (95% CI) [P value] 1.60 (1.15-2.22) [0.005] Reference

Female-specific HR (95% CI) [P value] 1.81 (1.28-2.56) [0.001] Reference

> 32.4 year-specific HR (95% CI) [P value] 1.58 (1.18-2.12) [0.002] Reference

<32.4 year-specific HR (95% CI) [P value] 1.93 (1.28-2.91) [0.002] Reference
Multivariate adjusted analysis

Age- and sex-adjusted HR (95% CI) [P value] 1.68 (1.32-2.13) [< 0.001] Reference

Fully-adjusted HR (95% CI) [P value]® 1.71 (1.35-2.17) [< 0.001] Reference

HR hazard ratio; CI confidence interval; PY person-year

Bold: significant value

4Adjusted for age, sex, ethnicity, smoking, diabetes mellitus, hypertension, hyperlipidemia, and obesity

Table 3 The odds of vitiligo
in patients with a preceding
diagnosis of psoriasis (case—
control study design)

N (%) of preexisting psoriasis in patients with vitiligo*
N (%) of preexisting psoriasis in controls*
Unadjusted OR (95% CI) [P value]

170 (0.8%)
730 (0.7%)
1.15 (0.97-1.36) [0.107]

Sex- and age-stratified unadjusted analysis

Male-specific OR (95% CI) [P value]
Female-specific OR (95% CI) [P value]

>32.4 year old-specific OR(95% CI) [P value]
<32.4 year old-specific OR(95% CI) [P value]

Multivariate adjusted analysis

Age- and sex-adjusted OR (95% CI) [P value]
Fully adjusted OR (95%CI) [P value]?

1.14 (0.90-1.44) [0.281]
1.16 (0.91-1.47) [0.228]
1.02 (0.84-1.23) [0.877]
1.89 (1.32-2.69) [< 0.001]

1.15 (0.97-1.36) [0.114]
1.19 (1.01-1.40) [0.051]

N number; OR odds ratio; number; CI confidence interval

Bold: significant value

*The prevalence of psoriasis in cases when psoriasis preceded vitiligo (in cases) or preceded recruitment

(in controls)

*Adjusted for age, sex, ethnicity, smoking, diabetes mellitus, hypertension, hyperlipidemia, and obesity

Discussion

According to the current large-scale population-based study,
patients with vitiligo are at a 1.7-fold increased risk of sub-
sequent psoriasis. A history of preexisting psoriasis confers
an elevated probability of developing vitiligo only among
young individuals. Compared to patients with vitiligo alone,
those with vitiligo and comorbid psoriasis were older, had a
higher prevalence of cardiovascular comorbidities and com-
parable all-cause mortality rates.

The coexistence of vitiligo and psoriasis in an individual
patient was first reported by Seleyni in 1955 [27]. Subse-
quently, numerous case reports and a few cross-sectional
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and case—control studies were published. This epidemiologi-
cal connection was studied bilaterally, with some studies
investigating the risk of vitiligo among psoriatic patients
and others evaluating the risk of psoriasis in patients with
vitiligo [12]. This association was recently explored by a
meta-analysis pooling data from seven study populations of
psoriasis (n=120,866) and four study populations of vitiligo
(n=79,907) [12]. This quantitative synthesis revealed ele-
vated odds of comorbid psoriasis in vitiligo (OR 2.29; 95%
CI 1.56-3.37) as well as of vitiligo in psoriasis (OR 3.43;
95% CI 1.86-6.33) [12]. While our findings accord with
the latter in the increased risk of psoriasis in vitiligo, the
inverse association fell shortly out of statistical significance.
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Tablg 4. Determinaqts of . Vitiligo with pso- Vitiligo without pso- OR (95% CI) P value
psoriasis among patients with riasis (n=261) riasis (n=20,590)
vitiligo
Age at the onset of vitiligo, 46.4 (19.8) 34.6 (22.4) 1.26 (1.19-1.33)* <0.001
years; mean (SD)*
Female sex, n (%) 127 (48.7%) 10,443 (50.7%) 0.92 (0.72-1.18) 0.508
Jewish ethnicity, n (%) 208 (79.7%) 15,103 (73.4%) 1.43 (1.05-1.93) 0.021
Obesity, n (%) 84 (32.2%) 4071 (9.8%) 1.93 (1.48-2.50) <0.001
Ischemic heart disease, n (%) 28 (10.7%) 1170 (5.7%) 2.00 (1.34-2.97) <0.001
Diabetes mellitus, n (%) 65 (24.9%) 2266 (11.0%) 2.68 (2.02-3.56) <0.001
Hyperlipidemia, n (%) 150 (57.5%) 6138 (29.8%) 3.18 (2.49-4.07) <0.001
Smoking, n (%) 100 (38.3%) 5107 (24.8%) 1.88 (1.46-2.42) <0.001
Hypertension 83 (31.8%) 3275 (15.9%) 2.47 (1.90-3.21) <0.001

n Number; SD standard deviation
Bold: significant values

4OR per 10 year increase in age

It is noteworthy that our study represents the first retrospec-
tive cohort study shedding light on this association. Owing
to the longitudinal follow-up and maintaining the temporal
sequence between exposure and outcome, this study design
is superior to the previously utilized cross-sectional and
case—control study designs with regard to identifying cau-
sality [28].

The mechanism underlying the association of vitiligo
with psoriasis is yet to be precisely delineated. However,
several hypotheses have been postulated. One of the putative
explanations relates to the epitope spreading phenomenon,
in which the primary immune-inflammatory process against
vitiligo-related epitopes causes exposure to nearby hidden
epidermal epitopes, leading to the production of an immune
response against these antigens [29]. Second, a mechanistic
role exerted by genetic predisposition cannot be excluded. A
shred of evidence has accumulated to suggest that these con-
ditions share common genetic loci such as HLA-C/HLA-B
rs9468925 and AIS1 interval within PSOR7 on chromo-
some 1p31.3—p32.2 [11, 30]. A recent genome-wide asso-
ciation study identified several shared susceptibility genes,
including (i) IFIH1 that participates in the innate immune
response, (ii) BTNL2 that contributes to 7-cell activation,
and iii the risk locus on 6p21.3 [31].

Vitiligo and psoriasis share a common Th-1/Th-17
immune response pathway. The increase in the main pro-
inflammatory cytokines produced by Th-1 cells (IFN-
gamma, TNF-a, and IL-2) as well as cytokines secreted
by Th-17 cells (IL-17 and IL-23) were observed in both
conditions [32, 33]. In some patients, the psoriatic and vit-
iliginous lesions are localized in the same area concomi-
tantly. In these cases, a Koebner phenomenon (isomorphic
reaction) was suggested as a mechanism for the coexist-
ence, when an injury to vitiliginous skin may induce an
appearance of psoriatic lesions and vice versa [34].

The large sample size and the population-based nature
of the study argue against the existence of selection bias.
The reliance on a large-scale database that retrieves clini-
cal data from all tiers of the healthcare system provides an
insightful view of the epidemiological question of interest.
The dependence on diagnostic codes registered merely by
dermatologists substantiates the external validity of our
study. Given that a computerized database was the origin
of our findings, the clinical and morphological variables
of the investigated dermatoses (like disease severity and
clinical variants), were missing.

In conclusion, this large-scale population-based
study revealed that patients with vitiligo are at a 1.7-
fold increased chance of acquiring psoriasis. Relative to
patients with vitiligo only, those with vitiligo and comor-
bid psoriasis are older, have a higher prevalence of smok-
ing, metabolic and cardiovascular comorbidities, and a
comparable risk of all-cause mortality. Our findings add to
the understanding of the relationship between vitiligo and
psoriasis. Further research is needed to expand our com-
prehension of the link between these disorders to reduce
the impact of comorbidities, improve treatment efficacy,
and, ultimately, improve patients’ quality of life.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00403-022-02358-8.
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