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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 (Cls) 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 1 Introduction

This meta-analysis found a statistically positive associa- Psoriasis is a chronic systemic inflammatory disease that
tion between psoriasis and vitiligo; psoriatic patients had typically presents on the skin as erythematous plaques with
a twofold odds of vitiligo while vitiligo patients had a silver scales. It is a relatively common disease with an esti-
threefold odds of psoriasis. 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
Electronic supplementary material The online version of this population [4]. Many causes, including autoimmunity, have
article (https://doi.org/l0.1097/§40257-Ol8-0394-1) ?ontains been implicated in the etiology of vitiligo [5].
supplementary material, which is available to authorized users. I . .

Currently, there are limited observational studies evaluat-

04 Ching-Chi Chi ing the association between psoriasis and vitiligo, and results
chingchi@cgmh.org.tw 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-

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

Department of Dermatology, Chang Gung Memorial
Hospital, Linkou, 5, Fuxing St, Guishan District,

Taoyuan 33305, Taiwan tory disorder are more likely than controls to have another
2 College of Medicine, Chang Gung University, Taoyuan, immune-mediated inflammatory disorder, raising the pos-
Taiwan 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
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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 /7 statistic [21].
An I? 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,
P =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,
P=97%).

Fig. 1 The systematic search

flow diagram
database searching

(n= 2453)

Records identified through

Additional records identified
through other sources
(h=10)

Records after duplicates removed

(n=1877)

A 4

Records excluded
(n=1841)

Records screened
(n=1877)

A 4

A 4

Full-text articles assessed Full-text articles excluded:
for eligibility Abstract only (n=9)
(n= 36) \ Non-English (n = 3)
No relevant data (n = 10)
Irrelevant comparison groups
v (n=4)
Studies included in

qualitative synthesis

(n=10)

A 4

Studies included in
guantitative synthesis

Psoriasis versus non-

Vitiligo versus non-vitiligo

(meta-analysis)
(n=10)

psoriasis (n=7)

(n=4)

A\ Adis



H.Yen, C.-C. Chi

34

VN

VN

S)ISIA

A3o[orewIIop JO I0qUINU PUE ‘XIS
*a3e 10§ Funsnlpe (0T€1-1L1) 9L’y

VN

VN

VN

(9T+1-08°0) 8€'€

(L8'T-LOD) v¥'T

(€€'TrTe'8) LL'8I

(6¥'9-L9'0) 80'C

@ISy sL1

Q1'L-91'¢) LLY

JISIA PAIUDWINOOP
uo stsouge1p [eorurd;/rerdsoy
9[3urs ® Je UONEUTIIEXD [BIISAYd
1M JISTA OTUT[O AS0[0jeuLIop
PAUAWNIOP WOIJ SISoueI
9p0od 031NIA
01-dD1/600¢ ut aseqejep
Auedwod soueInsul yi[eay uewr
-100) woiy opod siserrosd O[-ADI
apod 031NIA O1-ADI/Z10T
12qUIdd(] € UO SANSISAI ysI
-ue woiy 9pod siserrosd O[-ADI
9pod 031NIA
01-dD1/600¢ ut aseqejep
Auedwoo soueInsul Yj[eay uewr
-190) woij 9pod sisertosd O[-ADI

QOUO UBY) 2IOW JNO PALLIED
uonepr[eA 9pod oSIMIA 6-AOI
/110 Arenigo 8 01 +00T
Arenuef | woij 9seqelep ‘eru
-10J1[2D) UIOYINOS ‘QJUOUBWLIO]

Iostey] wolj 9poo sisertosd g-gD1
SOWIT) QAIINJISUOD OM)
1589 Ik IsI[e1oads Aq pouriguod
sisouSerp ‘oS nIA I0J 9pod
ND-6-DI/29U0 UBY) AI0W N0
PALLIBO UONBPI[BA ‘Q()()T UI 3seq
-BJEp Q0URINSUI [y [eUOnRU

wo1j 9pod siserosd ND-6-ADI

(s1eak ('8
‘%8S) SI0NU0d 00§

(VN stsenosd
INOYIM SINP. ST COE’T
(5129 76 *%67)
siser1osd Jnoym Sjuads9|
-Ope pue UdIPIIYO TIL Y611

(VN ‘%6t) sisetiosd
INOYIM USIP[IYD 898°16T

(s1eok 8%
‘%TS) SIONU0d 0L 9T

(s1eok ¢ 9§
‘%8€) SIONU0d 00T*LOT

(s109£ 9°9T “%¥9)
a3e Jo sI1eak §9 pue 4]
u22M12q sased sisertosd )Gz

(xos pue o3e £q

PAYdIBW PUB SUOSLI IO

10J SUNISIA AIoM S[OTUOD [B)
-1dsoy ‘oner z:1) [0NU0I—-ose)

[11] bexg
‘L10T "Te 30 ombreyg

[01] Auewron
‘LT0T T8 9 appey

(VN)
stseriosd gim s)mpe 95t°L¢
(s1eok §°¢
‘9%6G) sisertosd ym sJudd
-S9[ope pue USIp[IYd CTH[

[eUOTI9s-SS01D)

[6] Spewuag

[BUON}0RS-SSOID) ‘L[0T ‘T¢ 30 peasorg

(VN ‘%T$)
$9580

stseriosd pooyplIyd €1¢ 1

[8] Auewron

[eUONO3S-SSOID) ‘GO 'Te 12 unsnSny

(Juawf[oIu jo y)ua]
pue “xos ‘a3e £q payojewr [2]
‘Onel ¢:T) [ONU0O-3sE) VS ‘TIOT T8 10 M

(seok Lg%
‘9%76) sased sisertosd [H¢G

(seare [enuap

-1S31 JO [9AQ] UoneZIuRqIn

pue ‘xos ‘o3e £q payojewr
‘onel :1) [0NU0O—3seD)

[9] uemrey,
‘T10T T2 9 TesL,
syuoned sisertosd ur o31mIA Jo sppo 9y SunesnsoAur sarpmg

(s1eok 94
‘9,8¢) saseo sisertosd 008°TS

(1D %$6) YO pawsnlpy

(ID %56) YO dpn1D

S)nsay

uontuyap swosinouonendod
Surdwes pue uonruyop ase)

(oSe
UBOW PUE O[BWIQJ %) S[ONUOD)

(oSe Anunod
uBoUl PUB S[BWAJ %) SISBD usisop Apmg ‘redk ‘IoyIne ISILj

SOIPNIS POPN[OUT JO SONSLIvNOBIRYD) | d|qeL

A\ Adis



35

Association between Psoriasis and Vitiligo

oneI SPPO YO “O[qR[IEAR 10U YA ‘UOISIAQY YIUS], ‘SOSLaSI(] JO UONBIYISSR[) [EUONRU
-ISWU] O] -] ‘UONBIYIPOJA [EOTUI[)) ‘UOISIAIY YIUIN ‘SISLISI(] JO UONBOYISSE[D) [RUONBUINU] A -6-(7D] ‘UOISIANY YIUIN ‘SISBISI(] JO UOIIBOYISSLD) [RUONBUINU] -(7)] ‘[RAISIUT 0USPYUOD )

VN

VN

VN

BIIR PUR ‘QWIOJUI [BNUUR ‘SIWI)
JISIA ‘SISBASIP PIQIOWOD IAYI0 ‘X3S
*a8e 103 unsnlpe ‘(+9'€-7L'7) ST°€

Xas pue
o3e 10y Sunsnipe (8¢ 1-6+°0) 780

(90°0L-19°€) 68'ST

OLT-1L0)0T'T

(61'9-05°S) €8°S

BLT9¢) 91+

(S¥'1-2S°0) L8O

JISIA POIUSWINOOP
uo sisougerp [esturo/endsoy
9[3urs e Je uoneUTWEX [RIISAYd
)M JISIA OIUI[O AS0[0jeuLIop
PAJUAWNDOP WO} SISOUSeI

Konans [eysod era y10dox

-J19s uanLIm Aq sasoueIp/0107

Ioquiaydog 03 966 Arenuef

wolj s19pIosi( Judwsid Jo

QJMIISuJ SPUBLIAYIAN] Y} 03 JISIA
& SurInp opew sasougeIp [edrur)

9poo sisertosd

01-dDI/TT0T 03 600C woiy

9Seqe)ep JJUBINSUI (I[BIY IPIM
-uoneu WoIj 9pod oJINIA O[-ADI

9pood siserosd ND-6-ADI
/SOUIT) QATINIISUOD DI} ISBI]
Je JS1IS0[0JRWLIOP AQ POULIJUOD
stsougeIp ‘[ 07 1oquada( ¢
0) /661 Arenue( | woij oseq
-BJEp Q0URINSUI [[)[BaY [RUOTIRU
woly 9pood oFIHIA WI-6-ADI

JISIA PAIUSWINOOP UO SISOUSIP
[BSIUI[S/710C 03 00T oLy
SuruaeIos 190ued UNYs [euoned
-n990 Surog1opun sookodurd
10} SMIIAIUI PIZIPIEPUER)S
pue uoneurwexo [edrskyd
P)oNpuod oYM ISISO[0JeULIIP

paynIad-preoq £q sisouserq

(s1eak 08T
‘%8S) S[0nu0d 00

(s129K (09 ‘%) S|ONUOD 881

(VN *%LS)
SIEOK ¢ TOAO TEQTET0S
a3eroae :uonendod [erousn

(s1eak pf
‘%LS) SIONUOD I[NPE ZEG 6S

(s1eak [°¢¥ ‘%) siserrosd
noym syuedronred £€1°9¢]

(s1e0k LT “%€9)
a3 Jo sIeaA 89 puE ]
uQaM]aq SASED OSINIA )ST

(s1eaK 19 ‘%€9)
s1eak ()G < pasSe sased
031[NIA [BJUSWSTIs-Uou /(¢

(VN) sIeak ¢ 19A0
S9seD 03I[NIIA 9FRIAR /9%°€C9

(s1eah 7 ‘% LS)
$9SBO OSI[IIA J[NPE ¢88°} [

(xas pue 23e £q paydjewr
Q1M PUE SUOSEAI JOYJO JOJ
Sunisia a1om sjonuod reyd
-S0Y ‘O1jBI 7:]) [01U0I—3ase])

[11] bex
‘L10C 'Te 30 ombreys
(dareuuon
-sonb oy ur [y 03 031 NIA
moyim dnoid oFe owes
A Jo uosiad paje[aI-uou [S1]
K[Teonouas e 9)IAUT 0) payse SPUBRLIOYION Y],
QIoM SISBI) [ONUOI-ISBD)  ‘GT(OT ‘[B 12 SSuINa,

[+1] ea103] yinog

[BUOT}OS-SSOI)) ‘GT0OT T8 30 99T

[€1] vemre],
‘S10T 'Te 30 UaYD

(xas pue a8e £q payojewr
‘onel :1) [0NU0O-3SB)

sjuaned o31nIA ur sisertosd Jo sppo ay) SunesnsoAul saIpns

(s1eak 7°9¢ ‘%8¢) 93¢k Jo
s1BaK ()£ pue 9 U2am)aq
soseo sisertosd 18/

[21] Auewion

[BUONORS-SSOID) £ T(T ‘[ 30 Jopueyz

(1D %$6) ¥O pasnlpy

(ID %$6) MO 9pn1D

S)nsY

uonmuyap swoosno/uonendod

(o3e

Surdwes pue uonIUYap 9se)  UBIW PUE J[BWSJ %) S[ONUOD)

(o3e
UBQW UL J[RWIJ %) SISL)

Anunos

u31sop Apmsg ‘1eak ‘JoyIne ISI{

(ponunuoo) | sjqey

A\ Adis



36 H.Yen, C.-C. Chi

Psoriasis Control Odds Ratio Odds Ratio

Study or Subgroup  log[Odds Ratio] SE Total Total Weight 1V, Random, 95% CI IV, Random, 95% CI

Augustin 2015 0.7323 0.5807 1313 291868  7.6% 2.08[0.67, 6.49] ]

Blegvad 2017 1.5598 0.5208 1925 1194712  8.8% 4.76 [1.71, 13.20]

Radtke 2017 0.8914 0.0835 37456 1305215 22.0% 2.4412.07, 2.87] -

Sharquie 2017 1.2182 0.7345 250 500 5.4% 3.38[0.80, 14.26] 1

Tsai 2011 1.5614 0.2094 51800 207200 18.2% 4.77 [3.16, 7.18] -

Wu 2012 0.5624 0.0961 22653 126705 21.7% 1.75[1.45, 2.12] -

Zander 2017 -0.1985 0.2627 2781 136137 16.2% 0.82[0.49, 1.37] -

Total (95% CI) 118178 3262337 100.0% 2.29 [1.56, 3.37] <o

Heterogeneity: Tau? = 0.17; Chi? = 37.31, df = 6 (P < 0.00001); I? = 84% 0=05 sz ] 5 2=0

Test for overall effect: Z = 4.22 (P < 0.0001)

Control Psoriasis

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

Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight 1V, Random, 95% CI 1V, Random, 95% CI
Chen 2015 1.1463 0.0743 30.8% 3.15[2.72, 3.64] =
Lee 2015 1.7638 0.0301 31.2% 5.83 [5.50, 6.19] u
Sharquie 2017 2.7659 0.7569 11.0% 15.89 [3.61, 70.06] -
Teulings 2016 0.0961 0.2216 27.0% 1.10[0.71, 1.70] -
Total (95% CI) 100.0% 3.43 [1.86, 6.33] <

ity: 2= . 2= = 2= 9 I } } |
Heterogeneity: Tau? = 0.31; Chi? = 111.58, df = 3 (P < 0.00001); I12=97% 001 01 ] 10 100

Test for overall effect: Z = 3.96 (P < 0.0001)

Control Vitiligo

Fig.3 The odds of psoriasis in vitiligo patients. CI confidence interval, df degrees of freedom, /V inverse variance, SE standard error

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.
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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.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Unadjusted Results
Augustin 2015 0.7323 0.5807 7.6% 2.08 [0.67, 6.49] ]
Radtke 2017 0.8914 0.0835 22.0% 2.44[2.07, 2.87] -
Sharquie 2017 1.2182 0.7345 54% 3.38[0.80, 14.26]
Tsai 2011 1.5614 0.2094 18.2% 4.77 [3.16, 7.18] -
Wu 2012 0.5624 0.0961 21.7% 1.75[1.45, 2.12] -
Subtotal (95% CI) 75.0% 2.60 [1.80, 3.75] <
Heterogeneity: Tau? = 0.10; Chi? = 20.77, df = 4 (P = 0.0004); I> = 81%
Test for overall effect: Z =5.09 (P < 0.00001)
1.2.2 Adjusted Results
Blegvad 2017 1.5598 0.5208 8.8% 4.76 [1.71, 13.20] -
Zander 2017 -0.1985 0.2627 16.2% 0.82[0.49, 1.37] -
Subtotal (95% Cl) 25.0% 1.86 [0.33, 10.41] et
Heterogeneity: Tau? = 1.38; Chi? = 9.09, df = 1 (P = 0.003); I> = 89%
Test for overall effect: Z=0.71 (P = 0.48)
Total (95% ClI) 100.0% 2.29 [1.56, 3.37] <D
Heterogeneity: Tau? = 0.17; Chi = 37.31, df = 6 (P < 0.00001); I2 = 84% 0=05 0=2 ; 5 2=0
Test for overall effect: Z = 4.22 (P < 0.0001) ' ’ Control Psoriasis

Test for subgroup differences: Chi? = 0.14,df =1 (P =0.71), I? =

0%

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

standard error

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 Unadjusted Results
Lee 2015 1.7638 0.0301 31.2% 5.83[5.50, 6.19] u
Sharquie 2017 2.7659 0.7569 11.0% 15.89 [3.61, 70.06]
Teulings 2016 0.0961 0.2216 27.0% 1.10[0.71, 1.70] -
Subtotal (95% CI) 69.2%  4.13[1.06, 16.11] -~
Heterogeneity: Tau? = 1.28; Chi? = 57.47, df = 2 (P < 0.00001); I*> = 97%
Test for overall effect: Z=2.04 (P = 0.04)
2.2.2 Adjusted Results
Chen 2015 1.1463 0.0743 30.8% 3.15[2.72, 3.64] =
Subtotal (95% CI) 30.8% 3.15[2.72, 3.64] ¢
Heterogeneity: Not applicable
Test for overall effect: Z = 15.43 (P < 0.00001)
Total (95% CI) 100.0% 3.43 [1.86, 6.33] S -
Heterogeneity: Tau? = 0.31; Chiz = 111.58, df = 3 (P < 0.00001); 1> = 97% '0.01 Of1 ] 1'0 100'
Test for overall effect: Z = 3.96 (P < 0.0001) Control  Vitiligo
Test for subgroup differences: Chi2 = 0.15, df =1 (P = 0.70), I = 0%

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

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

standard error
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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

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)-a has been recognized to poten-
tially induce both psoriasis and vitiligo when used to treat
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hepatitis C infection [41-44]. One patient treated with IFN«
for hepatitis B infection developed vitiligo and psoriasis
lesions concurrently [45]. IFNa 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].
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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 IFNy 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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