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Relevance  
Vitiligo is a common skin depigmentation disorder caused by the autoimmune 
destruction of melanocytes, resulting in non-scaly, white macules and patches. Vitiligo 
does not pose a significant health threat, although it can greatly impair one’s 
self-esteem, social life, and quality of life. First-line treatment options include topical 
steroids, topical calcineurin inhibitors, and phototherapy. With the emergence of the first 
FDA approved topical, ruxolitinib, the role of emerging topicals has been more prominent 
in the integrative space. As a result, numerous topical integrative and herbal approaches 
are available for the management of vitiligo, although the efficacy of many formulations 
has largely been anecdotal. 

Objective  
The purpose of this review is to systematically review literature assessing the efficacy of 
topical integrative approaches for the treatment of vitiligo. 

Methods  
A PubMed and Embase search for clinical studies were performed using the following 
keywords: (“Integrative” OR “alternative” OR “complementary” OR “natural” OR “herbs” 
OR “cosmeceuticals” OR “botanicals” OR “Ayurveda” OR “calcipotriol” OR “vitamin D” 
OR “antioxidant” OR “Janus Kinase”) AND “Vitiligo” AND “Topical.” Steroids, topical 
calcineurin inhibitors, and topicals applied simultaneously to oral treatment were 
excluded; vitamin D analysis was limited to topical monotherapy. 

Results  
Forty-eight clinical trials and case reports were included in the systematic review. Studies 
have assessed the efficacy and/or safety of topical Shvitrahara lepa, cucumis melo, 
curcumin, herbal extracts, vitamin D3 analogues, psoralen, Psoralea corylifolia, khellin, 
topical antioxidants, and janus kinase (JAK) inhibitors. 

Conclusion  
The results demonstrate the clinical utility of many integrative topical formulations, 
either in isolation or in combination with phototherapy. Numerous integrative topical 
formulations are available for the treatment of vitiligo including Shyitrahara lepa, 
Cucumis melo, curcumin, herbal extracts, vitamin D3 analogues, psoralen, Psoralea 
corylifolia, khellin, topical antioxidants, and JAK inhibitors. Topical treatments yielded 
different responses and may be associated with local skin reactions. Relatively few topical 
treatments were assessed in isolation, and synergistic effects are depicted by many 
studies. Of all the topicals that were reviewed, ruxolitinib (JAK inhibitor) has the most 
robust clinical evidence and is FDA-approved. 

INTRODUCTION 

Vitiligo is a relatively common skin depigmentation disor
der with a global prevalence of 0.5-2%.1 Caused by autoim
mune destruction of melanocytes, it is characterized by 

distinct, non-scaly, white macules and patches with equal 
distribution across genders and ethnic groups.2 Despite 
equal prevalence, the emotional impact of vitiligo can be 
greater among certain racial groups, as depigmented le
sions are most visible among those with darker skin tones. 
Presentations vary, although it commonly presents sym
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metrically with high incidence on periorificial skin in ad
dition to other sites such as elbows, wrists, inguinal folds, 
knees, and ankles.3 Vitiligo can be categorized as general
ized, segmental, or acrofacial, with further subtypes includ
ing inflammatory and ponctué. Generalized vitiligo, also 
known as bilateral or nonsegmental vitiligo, is more com
mon and characterized by progressive destruction of skin 
and mucosal melanocytes bilaterally, potentially involving 
the eyes and ears. Localized vitiligo can be further sub
divided into segmental and focal, with segmental vitiligo 
characterized by a dermatomal distribution that typically 
does not cross the midline.4 Acrofacial vitiligo is confined 
to the head and distal extremities, with too many lesions 
to be categorized as focal.3 Inflammatory vitiligo is a rare 
subtype of vitiligo in which depigmented patches are sur
rounded by raised erythema and inflammation,5 and vi
tiligo ponctué refers to vitiliginous lesions presenting as 
multiple 1-to-5 mm depigmented macules, mimicking con
fetti.6 A prospective observational study from 2005-2007 
including 114 children with vitiligo found nonsegmental 
vitiligo to be associated with a greater number of lesions 
and greater body surface area involvement.7 Furthermore, 
a more frequent progression of disease and a higher inci
dence of Koebner phenomenon were observed in children 
with nonsegmental vitiligo. In contrast, progression of seg
mental vitiligo often occurs in the first year, with depig
mentation ceasing after 1.5-2 years in most patients.8 

CD8+ cytotoxic T cells, regulatory T cells, and inappro
priately activated cutaneous memory T cells are implicated 
in melanocyte destruction,9 although a variety of other fac
tors are implicated in pathogenesis for some individuals. 
For example, specific human leukocyte antigen- (HLA-) A 
alleles are associated with vitiligo. A 2016 systematic re
view including 3,042 patients and 5,614 controls found 33 
HLA-A alleles reported, three of which were significantly 
associated with increased vitiligo risk (HLA-A*02, A*33, 
and Aw*31), two of which were significantly associated with 
decreased risk (HLA-A*09 and Aw*19), with the remaining 
28 unassociated.10 Yet, vitiligo is a polygenic, multifactorial 
disorder, and genome-wide associated studies have de
scribed approximately 50 genetic loci associated with in
creased vitiligo risk.11 Proteins encoded by such genes in
clude those involved in immune regulation, cellular 
apoptosis, and melanocyte regulation. In addition, vitiligo 
can arise following medication use, such as immunotherapy 
for melanoma and nonmelanoma metastatic cancers.12,13 

The diagnosis of vitiligo is often made clinically. In ad
dition, vitiligo can be diagnosed with a Wood’s lamp or 
skin biopsy. A Wood’s lamp provides long-wave ultraviolet 
light to detect skin fluorescence.14 Under normal condi
tions, the light will appear violet, and the skin will not fluo
resce. However, changes in skin pigmentation can promote 
color change under a Wood’s lamp. Wood’s lamp use for the 
diagnosis of vitiligo is especially useful for patients with 
lighter skin types in which depigmentation may be more 
difficult to observe with the naked eye. However, other skin 
conditions may elicit fluorescence variation with a Wood’s 
lamp.15 In addition, skin biopsies can be obtained which 
will exemplify absent melanocytes, in contrast to malfunc

tioning melanocytes characteristic of other skin conditions. 
Common differential diagnoses for vitiligo include tuberous 
sclerosis complex, tinea versicolor, Pityrosporum folliculitis, 
tinea capitis, erythrasma, porphyria cutanea tarda, pityria
sis alba nevus depigmentosus, nevus anemicus, idiopathic 
guttate hypomelanosis, piebaldism, progressive maculra 
hypomelanosis, melasma, corneal abrasions, and solar 
lentigines.15 

Comorbidities may include various autoimmune disor
ders, thyroid disease, pernicious anemia, and Addison’s 
disease. A 2015 cross-sectional study found almost 20% 
of vitiligo patients to have at least one comorbid autoim
mune disease.16 In comparison to the general population, 
patients with vitiligo exhibited a higher prevalence of thy
roid disease, alopecia areata, inflammatory bowel disease, 
pernicious anemia, lupus, Guillain-Barre syndrome, discoid 
lupus, linear morphea, myasthenia gravis, and Sjogren syn
drome.16 Complications of vitiligo can involve sunburns, 
iritis of the eye, and loss of cochlear melanocytes with sub
sequent hearing loss.17 

Furthermore, vitiligo can greatly impair one’s self-es
teem, social life, and quality of life,18 increasing the impor
tance of effective treatment. A study involving one hundred 
patients with vitiligo found a greater proportion of patients 
with involvement of exposed areas to complain of unpleas
ant emotions than those with involvement of unexposed 
areas (88% vs. 27%).19 There is no cure for vitiligo, al
though first-line options for management typically include 
steroids, topical calcineurin inhibitors, and phototherapy. 
The emergence of ruxolitinib offers the first FDA-approved 
topical agent for vitiligo. Integrative therapies involve the 
use of multiple topicals that may include pharmaceutical, 
herbal extract, and phytochemical ingredients. Integrative 
therapies appear to be more effective than single therapies, 
although they are associated with more adverse effects.20 

Treatment modalities are often selected based on individ
ual patient characteristics such as disease severity and dis
ease activity. Patients with rapidly progressive vitiligo may 
consider systemic glucocorticoids or immunosuppressants, 
along with an increased risk for potential side effects. Pho
totherapy can inhibit disease progression via induction of 
T-cell apoptosis, downregulation of inflammatory cy
tokines, upregulation of interleukin-10, and stimulation of 
melanocyte migration and proliferation.21 Although dif
ferent wavelengths are available, narrowband ultraviolet-B 
(NB-UVB) is considered the most effective and safest pho
totherapy option. Localized vitiligo can be managed via 
topical corticosteroids, topical calcineurin inhibitors, and 
targeted phototherapy. 
Beyond these conventional treatment options, integra

tive approaches for the management of vitiligo are used 
globally by both patients and clinicians. In 2007, a ques
tionnaire study found that 65% of responding patients at 
a Nigerian dermatology clinic had applied some form of 
herbal remedy before presenting to the clinic, including 
patients with vitiligo.22 Similarly, a questionnaire study 
conducted in Saudi Arabia found that 40% of 1,901 re
spondents were complementary and alternative medicine 
users.23 The study did not specify the number of vitiligo 
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patients among the respondents; however, among comple
mentary and alternative medicine users, vitiligo was pre
dominantly treated with black seeds, honey, and Zamzam 
water (holy water from Makkah). In addition, a 2021 review 
found that Persian medicine scholars used 50 different 
medicinal plants to treat vitiligo, many of which have been 
shown to have immune-regulating properties.24 Lastly, a 
review on traditional Siddha medicines discussed Cassia 
senna leaves, Ixora arborea Roxb root and bark, Lannea 
coromandelica bark, and Rhinacanthus nasutus leaves in the 
context of vitiligo treatment. However, literature documen
tation of such use often failed to include controlled, clinical 
evidence, and thus efficacy is largely anecdotal.25 

In addition to the ample anecdotal evidence of success
ful integrative approaches for vitiligo, researchers have as
sessed the efficacy of various interventions. A prior system
atic review assessed the efficacy of nutrition, supplement, 
and herbal-based oral interventions for the treatment of vi
tiligo.26 Oral phenylalanine with UVA therapy, oral Ginkgo 
biloba monotherapy, and oral Polypodium leucotomos with 
phototherapy or photochemotherapy demonstrated the 
greatest efficacy. A wide variety of herbal and traditional 
topical formulas have similarly been utilized in the treat
ment of vitiligo; studies have specifically assessed the ef
ficacy of topical Shvitrahara lepa, Cucumis melo, curcumin, 
herbal extracts, vitamin D3 analogues, psoralen, Psoralea 
corylifolia, khellin, honey bee, Allium cepa, Avena sativa, 
and topical antioxidants. In the pharmaceutical space, top
ical janus kinase (JAK) inhibitors and bimatoprost have 
emerged for the management of vitiligo. Many topical 
treatments are administered in conjunction with pho
totherapy, and some topical treatments depict a synergistic 
effect with oral or systemic approaches. This review aims 
to review and summarize the topical therapies for vitiligo 
in the integrative space. We have elected to focus the phar
maceutical discussion on bimatoprost and ruxolitinib given 
the prevalence of steroid phobia. In particular, ruxolitinib 
represents the only FDA-approved non-steroidal approved 
for the topical treatment of vitiligo. The calcineurin in
hibitors and topical steroids have been discussed exten
sively elsewhere and are not discussed here.27 

METHODS 

A PubMed and Embase search (Figure 1 ) for articles with 
the following keywords was performed: (“Integrative” OR 
“alternative” OR “complementary” OR “natural” OR 
“herbs” OR “cosmeceuticals” OR “botanicals” OR 
“Ayurveda” OR “calcipotriol” OR “vitamin D” OR “antiox
idant” OR “Janus Kinase”) AND “Vitiligo” AND “Topical.” 
Results were filtered to only include clinical trials with hu
man subjects. Fifty-two (52) PubMed and two-hundred 
eighty-one (281) Embase articles resulted. Article titles and 
abstracts were reviewed by three reviewers; those with rel
evant subject matter were retrieved for full-text review. In 
addition, their associated references were scanned for rel
evant reports (13). Steroidal topical treatments and cal
cineurin inhibitors were excluded, in addition to integrative 
topical therapies that were administered simultaneously to 

oral treatment. Vitamin D analysis was limited to topical 
monotherapy. Forty-eight (48) clinical studies and case re
ports were included in the efficacy analysis and are listed in 
Table 1 . 

RESULTS 
SHVITRAHARA LEPA 

Ayurveda is an alternative medicine system heavily prac
ticed in India and Nepal. The doshas, which represent the 
three physiological energy descriptors, are the primary de
terminants of health and disease in Ayurveda.28 Ayurvedic 
medicine encompasses a variety of holistic practices and 
treatments, many of which are botanically based, and is 
widely used in the treatment of vitiligo. 

Shvitrahara lepa is an Ayurvedic topical ointment that 
has been utilized in conjunction with an oral decoction 
known as Shvitrahara kashaya for the treatment of vitiligo. 
A decoction is an extract prepared via boiling herbal ma
terial. The ointment contains Haratala, an arsenic contain
ing compound with immunomodulatory properties, which 
has been proposed to prevent the self-destruction of 
melanocytes in patients with vitiligo.29 In 2011, Dhanik et 
al conducted a randomized, controlled clinical trial to as
sess the role of Shvitrahara kashaya and Shvitrahara lepa 
on lesion characteristics in patients with either segmental 
or generalized vitiligo.29 Three treatment groups were in
cluded in the analysis: Group I (n = 25) received both the 
decoction and ointment, Group II (n = 15) received just the 
ointment, and Group III (n = 10) received oral psoralens 
and UVA therapy (PUVA) to serve as a conventional medical 
standard. Those receiving only topical Shvitrahara lepa 
(Group II) experienced a mean reduction in vitiliginous le
sion body surface area of 0.41 ± 0.28 cm2 (p < 0.001). Al
though this result is statistically significant, the mean re
duction in area of vitiliginous lesions in both Group I and 
Group III were significantly greater than that in Group II. 
Similarly, although Group II experienced an average de
crease in lesion number of 3.27 ± 0.96 (p < 0.001), the mean 
change in lesion number was significantly greater in both 
Group I and Group III. There was no significant difference 
in the reduction in the number of lesions between Group 
I and III, although Group III subjects experienced a sig
nificantly greater reduction of total surface area than both 
Group I and II. 
Eight out of 10 Group III subjects developed sunburn, se

vere itching, and gastric upset upon taking oral psoralen. 
The mild improvement in lesion surface area and number 
among subjects receiving solely topical Shvitrahara lepa 
suggests that the topical ointment has synergistic effects 
on lesion characteristics in patients with vitiligo when 
combined with oral Shvitrahara kashaya. One of the con
cerns that was not addressed by the authors is the potential 
for arsenic exposure and toxicity with long-term use, as 
long-term arsenic exposure is associated with several med
ical issues such as the development of cutaneous malignan
cies. 
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Figure 1. PRISMA flow-diagram of the literature search strategy.        
The search strategy conducted with PubMed and Embase yielded 182 and 664 records, respectively. Filtering for clinical studies with human subjects resulted in 52 reports from 
PubMed and 281 reports from Embase. Title and abstract review resulted in 24 PubMed reports and 58 Embase reports. 19 duplicates were removed, and 27 reports were excluded 
based on various criteria. In addition, the references of relevant articles were scanned for additional reports, of which 13 were included in the final review. Fifty (50) clinical studies 
and case reports were included in the systematic review. 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 
2021;372:n71. doi: 10.1136/bmj.n71 
For more information, visit: http://www.prisma-statement.org/ 

CUCUMIS MELO 

Cucumis melo, also known as muskmelon, is a plant species 
of the Cucurbitaceae family. Extracts are rich in antioxi
dants and contain high superoxide dismutase (SOD) activ
ity which help counteract the oxidative stress implicated 
in melanocyte deconstruction.30 Two studies have assessed 
the efficacy of a topical gel containing Cucumis melo, SOD, 
and catalase in the treatment of vitiligo. 
Yuksel et al evaluated the change in surface area of vi

tiligo patients receiving either NB-UVB (n = 15) or NV-UVB 
with topical Cucumis melo superoxide dismutase and cata
lase gel (n = 15). However, they found no significant dif
ference in healing percentages of measured areas between 
each group.31 Similarly, a 2012 study assessed the efficacy 

of the gel alone against a placebo gel and found no signifi
cant changes in lesion area and perifollicular pigmentation 
in both groups.32 Both pilot studies suggest that the com
bination gel containing Cucumis melo, superoxide dismu
tase, and catalase is not beneficial or effective in the topical 
treatment of vitiligo. 
A distinct topical formulation containing Cucumis melo 

extract, acetylcysteine, and phenylalanine was assessed in 
an open observational study.33 The study included four 
treatment groups: Group A was treated with the gel alone, 
twice daily; Group B was treated with UVB phototherapy 
alone, once weekly; Group C was treated with twice-daily 
topical gel and once weekly UVB phototherapy; Group D 
was treated with clobetasol propionate 0.05% ointment, a 
class 1 topical corticosteroid, twice daily. Greater than 75% 
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Table 1. Summary of Integrative Topical Treatments for Vitiligo.        

Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

Shivitrahara lepa (Group 
II) 

6 months RCT -Shivitrahara lepa and 
oral Shvitrahara Kashaya 
(Group I) 
-PUVA (Group III) 

n = 25 (Group I) 
n = 15 (Group II) 
n = 10 (Group III) 

-VSA Reduction 
-Lesion Number 

-Group II experienced a mean 
reduction in VSA of 0.41 ± 0.28 
cm2 (p < 0.001) 
-Group II experienced a mean 
reduction in lesion number of 3.27 
± 0.96 (p < 0001) 
-Mean reduction in VSA and in 
lesion number in Group I/III were 
significantly greater than II 
-8/10 Group III subjects developed 
adverse reactions 

-Frequency of topical 
application not 
specified 

Dhanik et al 
(2011) 

Gel containing Cucumis 
melo, SOD, catalase with 
NB-UVB 

6 months Comparative 
study 

NB-UVB monotherapy n = 15 in each 
treatment group 

-VSA Reduction -No significant difference in VSA 
reduction between each group 

-Frequency of NB-
UVB not specified 

Yuksel et al 
(2009) 

Gel containing Cucumis 
melo, SOD, catalase and 
sun exposure 

Twice daily for 6 months RCT, R/L 
controlled 

Placebo gel n = 23 -VSA Reduction 
-Perifollicular 
pigmentation 

-No significant changes in lesion 
area and perifollicular 
pigmentation in both groups 

Naini et al 
(2012) 

Formulation containing 
Cucumis melo extract, 
acetylcysteine, 
phenylalanine (Group A) 

All topicals administered 
twice daily for 12 weeks 

Open-label 
study 

-Once Weekly UVB 
(Group B) 
-Topical gel and once 
weekly UVB (Group C) 
-Clobetasol propionate 
0.05% ointment (Group 
D) 

n = 149 % 
Repigmentation 

- >75% repigmentation: 38.4% 
Group A, 61.1% Group B, 73.5% 
Group C, 56.2% Group D 
-Less than 10% of subjects in each 
group depicted <25% 
repigmentation 

Buggiani et al 
(2012) 

Tetrahydrocurcuminoid 
cream and NB-UVB 
(Group A) 

-Twice daily for 12 
weeks; NB-UVB twice 
weekly 

RCT, 
preliminary 

NB-UVB monotherapy 
(Group B) 

n = 10 % 
Repigmentation, 
converted into 
scores 

-Both treatment groups depicted 
significantly improved 
repigmentation 
-Significant inverse association 
between repigmentation and 
duration of disease in both groups 
-From week 8 onwards, 
repigmentation scores in Group A 
were better than Group B (p = 
0.078) 

Asawanonda 
and Klahan 
(2010) 

Vitilinex (herbal bio-
actives) (Group A) 

12-weeks RCT -Vitilinex with UVB 
combination treatment 
(Group B) 
-NB-UVB phototherapy 
alone (Group C) 

n = 62 
randomized 
equally to each 
treatment group 

% 
Repigmentation 

- >75% repigmentation: 39% 
Group A, 69.5% Group B, 37.5% 
Group C 
-50-75% repigmentation: 26% 
Group A, 17.5% Group B, 25% 
Group C 
- 5-50% repigmentation: 22% 
Group A, 8.7% Group B, 18.75% 
Group C 
- <25% repigmentation: 13% 
Group A, 4.3% Group B, 18.75% 

-Frequency of topical 
application not 
specified 

Van et al 
(2019) 
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Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

Group C 
- >50% repigmentation: 65% 
Group A, 87% Group B, 62.5% 
Group C 

Nigella sativa seed oil Twice daily for 6 months Open-label 
study 

n = 33 % 
Repigmentation 

-10/23 (43.5%) with facial 
involvement achieved 
repigmentation ≥ 50%; significant 
pre- and post-treatment 
difference in these 10 (p = 0.001) 
-7/16 (43.8%) with hand 
involvement achieved 
repigmentation ≥ 50%; significant 
pre- and post-treatment 
difference in these 7 (p = 0.005) 
-7/8 with genital involvement 
achieved repigmentation ≥ 50%; 
significant pre- and post-
treatment difference in these 7 (p 
= 0.004) 

Sarac et al 
(2019) 

Calcipotriol 50 µg/g -Twice daily topical 
monotherapy 
-Combination treatment 
included PUVA 3x 
weekly 
- 3-9 months therapy, 
mean = 6 months 

Open study Combination with oral or 
topical PUVA 

n = 22 (topical 
monotherapy) 
n = 4 
(combination) 

VSA Reduction -3/4 (75%) of combination therapy 
showed good response 
-5/22 (23%) of monotherapy 
showed >90% improvement 
-7/22 (32%) showed 50-90% 
improvement 
-5/22 (23%) showed 30-50% 
improvement 
-5/22 (23%) showed <30% 
improvement 

-Duration of therapy 
was not controlled 
-Only four subjects 
received combination 

Ameen et al 
(2001) 

Calcipotriol -Daily topical application 
-3-6 months, mean = 3.9 
months 

Prospective, 
R/L 
comparative, 
open study 

Untreated control lesion n = 24 % 
Repigmentation 

-No significant difference between 
treated and control 
-21/24 (87.5%) had no 
repigmentation 
-3/24 (12.5%) had partial 
repigmentation 
Of improved: 
-1/3 had repigmentation on the 
treated lesion and no 
repigmentation on the untreated 
control 
-2/3 had repigmentation (20% and 
30%) on treated but spontaneous 
repigmentation of (20% and 10%) 
of untreated control 

-% Calcipotriol not 
specified 
-Duration of therapy 
was not controlled 

Chiavérini et 
al (2002) 

Calcipotriol 50 µg/g (Cal) Twice daily for 4 months Open, 
comparative 
clinical trial 

Clobetasol 0.05% (Clo) n = 22 Cal 
n = 20 Clo 

% 
Repigmentation 

-Significantly greater 
repigmentation with Clobetasol 
than Calcipotriol 

Köse et al 
(2002) 
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Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

-0-25%: 10/22 Cal, 3/20 Clo 
-25-50%: 8/22 Cal, 4/20 Clo 
-50-75%: 4/22 Cal, 5/20 Clo 
-75-100% 0/22 Cal, 4/20 Clo 
-100% 0/22 Cal, 4/20 Clo 
-4/22 Cal: transient irritation and 
erythema 
-7/20 Clo: transient erythema, 
acneiform papules, telangiectasia 
of skin 

Calcipotriol 3 months, frequency not 
specified 

Open, 
comparative 
clinical trial 

-Topical betamethasone 
-Topical PUVA 
-NB-UVB 

n = 34 Repigmentation -Calcipotriol repigmentation in 1/
10 cases (10%) 
-Betamethasone repigmentation in 
3/11 cases (27%) 
-No repigmentation in topical 
PUVA (0%) 
-NB-UVB repigmentation in 7/13 
cases (53%) 

-Abstract Uksal et al 
(2002) 

Calcipotriol 50 µg/g 
cream or ointment 

Twice daily for 6 months Prospective, 
observation 
study 

n = 14, aged 
3-12 
-9/14 received 
cream 
-5/14 received 
ointment 

VSA Reduction -10/14 showed improvement 
-4/14 showed no response 
-Better results with ointment than 
cream 
Among responders: 
-3 showed complete resolution 
-4 showed 50-80% improvement 
-3 showed 30-50% improvement 

Gargoom et al 
(2004) 

Calcipotriol 0.005% 
(Group II) 

-Twice-daily for 3 months 
-Group III: 
betamethasone in the 
morning, calcipotriene in 
the evening 

RCT -Betamethasone 0.05% 
(Group I) 
-Combination Therapy 
(Group III) 

n = 15 in each 
treatment group 

% 
Repigmentation 

-No patients achieved >75% 
-50-75%: 2/15 GI, 1/15 GII, 4/15 
GIII 
-25-50%: 7/15 GI, 5/15 GII, 7/15 
GIII 
-Combined therapy had 
significantly faster repigmentation 
onset, better stability, less side 
effects 
-Side effects (atrophy, lesional 
burning) were more common in 
Group I than II/III (p < 0.05) 

Kumaran et al 
(2006) 

Calcipotriol -Twice-daily for 6 months 
-Combination treatment 
included PUVA 3x 
weekly 

RCT Combination with PUVA n = 30 in each 
treatment group 

% 
Repigmentation 

Group I: 1/6 (16.7%) responded, all 
with <50% repigmentation 
Group II: all patients responded. 
70% showed >75% repigmentation 

% Calcipotriol not 
specified 

Shehzad et al 
(2007) 

Calcipotriol 0.005% (R 
side) 

5 months Case report, 
R/L 
comparative 

Pimecrolimus cream 1% 
(L side) 

n = 1 Clinical 
improvement of 
vitiliginous 
lesions 

-Significant improvement with the 
two agents, especially 
pimecrolimus 
-Pimecrolimus was more effective 
-Re-pigmentation started second 

-Measurements of 
surface area 
reduction not 
included 
-Frequency of topical 

Bilaç et al 
(2009) 
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Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

month application not 
specified 

Calcipotriene 0.005% 
(Group C) 

-Twice-daily for 5 months 
-Group A: 
betamethasone in the 
morning, calcipotriene in 
the evening 

RCT -Betamethasone 
dipropionate 0.05% 
(Group A) 
-Combination Therapy 
(Group B) 

n = 20 in each 
treatment group 

VSA Reduction -Final follow-up depicted 80%, 
75%, 65% vitiliginous lesion 
reduction in groups A, B, C, 
respectively 
-Significant difference in lesion 
reduction among the groups, 
ANOVA (p < 0.05) 

Alam et al 
(2014) 

Calcipotriol 0.005% 
(Group A) 

Twice daily for 3 months 
treatment duration, final 
follow-up at 4 months 

RCT -Betamethasone 
dipropionate 0.05% 
(Group B) 
-Combination Therapy 
(Group C) 

n = 53 in each 
treatment group 

VASI -Mean change of VASI: 38.77% 
Group C, 26.23% Group B, 18.30% 
Group A 
-Mean change in VASI was 
statistically greater in group C (p = 
0.008) 
-Side effects included erythema, 
burning, atrophy, acneiform 
eruption, with no significant 
differences between groups 

Zahoor et al 
(2017) 

Tacalcitol 0.0002% Once daily for 1 month Case report Tacalcitol 0.0002% and 
30 minutes of sunlight 
exposure 

n = 1 Clinical 
improvement of 
vitiliginous 
lesions 

The region treated with 
combination therapy healed 
completely, while the region 
treated with ointment alone did 
not improve 

Amano et al 
(2008) 

Tacalcitol 20 µg/g Once daily for 9 months Case report n = 1 Clinical 
observation of 
repigmentation 

Promoted moderate 
repigmentation of patient’s vitiligo 
lesions but also hyperpigmentation 
of freckles 

-Measurement of 
degree of 
repigmentation not 
included 

Oiso and 
Kawada 
(2012) 

Topical psoralen and UVA 4 months Open-label 
study 

UVB radiation n = 281 % 
Repigmentation 

-46% treated with topical PUVA 
showed repigmentation after 4 
months 
-52% in the UVB group showed 
repigmentation after 4 months 
-In the second group 
-Fewer side effects with UVB 
compared to topical PUVA 

-Frequency of 
treatment not 
specified 

Westerhof 
and 
Nieuweboer-
Krobotova 
(1997) 

Ointment containing 
Psoralea corylifolia seed 
powder 

Once daily for 12 weeks Open-label, 
self-controlled 
study 

No treatment, control n = 20 VSA Reduction, 
documented 
with 
20-megapixel 
camera 

-Pre- and post-treatment 
pigmentation differences were 
statistically significant for small, 
circular vitiligous lesions (p ≤ 0.05) 

Hussain et al 
(2016) 

Psoralea corylifolia and 
sunlight 

Once daily for 6 months Open, 
randomized 
pilot trial 

-Indicated homeopathic 
treatment 
-Combination treatment 

n = 20 in each 
treatment group 

-VASI 
-VitilQoL 
-DLQI 

-Intra-group changes were 
significant in all 3 outcomes (p < 
0.001) 
-All treatment regimens were 
equally effective and safe 

-5 patients dropped 
out 

Mir et al 
(2022) 
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Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

-Significant differences in groups 
for VitiQoL total scores, favoring 
Psoralea corylifolia and 
combination treatment 

Khellin gel (water, 
2-propanol, propylene 
glycol, khellin) 

Applied 30 minutes 
before UVA exposure for 
6 months 

Open-label, 
self-controlled 
study 

Water, 2-propanol, 
propylene glycol) 

n = 36 % 
Repigmentation 

-Repigmentation >10% occurred in 
86.1% of khellin-treated sides, in 
contrast to 66.6% in placebo-
treated sides (p < 0.01) 
-Better results in younger patients 
with shorter disease duration 

-Frequency of UVA 
exposure not 
specified 

Orecchia et al 
(1998) 

Topical khellin with UVA 
(KUVA) 

3-5 weekly treatments Pilot study Systemic PUVA n = 33 % 
Repigmentation 

-Local KUVA required longer 
duration and higher UVA doses 
-Better KUVA results with younger 
patients 
-No adverse effects with KUVA 
-PUVA adverse effects included 
erythema, itching, GI disturbances 

-Treatment duration 
not consistent 
-Some subjects had 
to interrupt therapy 
course for some time 
(1-3 months) 

Valkova et al 
(2004) 

Khellin 4% with 
monochromatic excimer 
light 308 nm and vitamin 
E (Group II) 

Once weekly 
phototherapy for 12 
weeks 

Open-label, 
controlled 
study 

-Weekly light therapy 
and oral vitamin E 
(Group I) 
-Oral vitamin E (Group 
III) 

n = 16 in each 
treatment group 

% 
Repigmentation 

-Excellent repigmentation: 25% 
Group I, 56.25% Group II, 0% 
Group III 

Saraceno et al 
(2009) 

Khellin with 
monochromatic excimer 
light 308 nm 

Two treatments weekly 
for 1 year 

Open-label n = 20 % 
Repigmentation 

- >75% repigmentation in 9/20 
-50-75% repigmentation in 5/20 
-25-50% repigmentation in 3/20 
- <20% repigmentation in 3/20 
-No recurrences observed 6 
months after treatment 

-Subjects with 
resistant vitiligo 

Fenniche et al 
(2018) 

Antioxidant and 
mitochondrial stimulating 
formula (Group 5) 

5 months RCT -Oral antioxidants, 
phenylalanine, and 
topical formulation 
(Group 1) 
-Oral antioxidants, 
phenylalanine, placebo 
cream (Group 2) 
-Oral antioxidants and 
phenylalanine (Group 3) 
--Placebo cream (Group 
4) 

n = 100 Clinical and 
histological 
response 

-Best results depicted by Group 1 
(p < 0.001) 
-Clinical and histological responses 
of Groups 1 and 5 were 
significantly greater than any 
other group 

-Frequency of topical 
application not 
specified 

Rojas-
Urdaneta and 
Poleo-
Romero 
(2007) 

NB-UVB-activated 
Pseudocatalase PC-KUS 

Twice daily for 8-12 
months 

Retrospective 
study 

NB-UVB monotherapy n = 71 
(Psuedocatalase) 
n = 10 (NB-UVB 
monotherapy) 

% 
Repigmentation 

-Cessation achieved in 70/71 
(99%) patients receiving 
pseudocatalase; the remaining 
patient showed partial progression 
of the disease on the hands 
-Cessation achieved in 3/10 (30%) 
patients receiving NB-UVB 

-Duration of therapy 
was not controlled 

Schallreuter 
et al (2008) 
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Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

monotherapy 

Antioxidant hydrogel with 
308 nm excimer laser 

Twice daily except for 
laser therapy days with 
two laser sessions 
weekly; cream 
application began 15 
days before starting laser 
treatment 

Pilot study, self-
controlled, 
single-blinded 

Vehicle placebo n = 10 Repigmentation 
scores 
-0: no 
repigmentation 
-1: Up to 25% 
repigmentation 
-2: 26-50% 
repigmentation 
-3: 51-75% 
repigmentation 
-4: 76-100% 
repigmentation 

-At month 3, lesions treated with 
active cream exhibited a 
repigmentation grade of 3.30 ± 
0.67, and lesions treated with 
placebo cream exhibited a grade of 
2.60 ± 0.7 (p < 0.01) 
-The first signs of repigmentation 
were observed after a mean of 
21.9 ± 13 days in active-group 
lesions and 27.0 ± 14.9 days in 
placebo-group lesions (p < 0.05) 

Leone and 
Vidolin (2015) 

Hydrogel consisting of 
SOD, copper, zinc, vitamin 
B12, calcium 
pantothenate and 
excimer light (Group A) 

Twice weekly for a 
maximum of 24 sessions 

Open-label, 
self-controlled 
study 

Excimer light 
monotherapy (Group B) 

n = 30 % 
Repigmentation 

-Significantly greater % 
repigmentation in Group A lesions 
than Group B (p < 0.001) 

Soliman et al 
(2016) 

Epigallocatechin-3-gallate 
3% 

Twice daily for 6 months Prospective, 
self-controlled, 
comparative, 
open study 

Pimecrolimus 1% cream n = 46 VASI -VASI reduction of 1.19 ± 0.42 to 
0.63 ± 0.38 in EGCG-treated 
lesions 
-VASI reduction of 1.18 ± 0.43 to 
0.61 ± 0.36 in pimecrolimus-
treated lesions 
-No significant difference in VASI 
score reductions (p = 0.755) 
-No serious side effects 

Hu et al 
(2021) 

Coffea sp and Helianthus 
annuus 

Once daily Case report n = 1 Clinical 
observation of 
repigmentation 

-Repigmentation began to appear 
in month 3 

-Total treatment 
duration not 
specified 

Leite et al 
(2021) 

Turmeric topical cream Twice daily for 4 months RCT Placebo control cream n = 24 -Lesion size 
-VASI 
-VNS 
-PGA 

-Turmeric cream reduced the size 
of the lesions and improved 
lesion’s appearance significantly 
compared to placebo (p < 0.001) 
-Patient’s satisfaction score was 
higher following turmeric 
application compared to placebo (p 
< 0.05) 

Jalalmanesh 
et al (2022) 

Ruxolitinib 1.5% Twice daily for 20 weeks Open-label, 
proof of 
concept 

n = 9 % VASI 
Improvement 

-Four patients with significant 
facial involvement: 76% 
improvement in facial VASI (95% 
CI 53-99%; p = 0.001) 
-23% improvement in overall VASI 
in all pts (95% CI 4-43%, p = 0.02) 
-Adverse events included 
erythema, hyperpigmentation, 

Rothstein et al 
(2017) 
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Major Results Notes or Limitations Author 

transient acne 

Ruxolitinib -Topical ruxolitinib 1.5% 
applied twice daily (pt 1) 

Case series n = 2, although 
one received 
oral tofacitinib 

Repigmentation -Pt 1 observed significant 
repigmentation of face, except for 
his forehead, which was regularly 
protected from the sun by a cap 
-Upon removing the cap, he noted 
repigmentation in his forehead as 
well 

Joshipura et al 
(2018) 

Ruxolitinib 1.5% with 
optional NB-UVB 

Twice daily for 32 weeks Open-label 
study, extension 

n = 8 VASI -Significant mean improvement in 
overall VASI of 37.6% ± 31.2% (p = 
0.011) at 52 weeks; effect was 
most pronounced for facial vitiligo 
-5/8 had a treatment response 
-5/8 completed the trial and were 
followed up at 6 months, all of 
which maintained response 
-3/8 had erythema, 2/8 had 
transient acne 

-32-week extension 
of study conducted 
by Rothstein et al 
(2017) 

Joshipura et al 
(2018) 

Ruxolitinib cream (1.5% 
BID, 1.5% QD, 0.5% QD, 
0.15% QD) 

Once or twice daily, 
depending on treatment 
group for 24 weeks 

RCT Control cohort n = 130 -fVASI 
-Protein 
expression 
(1,104 proteins) 

-Number of proteins significantly 
modulated: 204 in 1.5% BID, 162 
in 1.5% QD, 71 in 0.5% QD, 29 in 
0.15% QD, 56 in vehicle cohort 
-Chemokine C-X-C Motif 
Chemokine Ligand 10 (CSCL10) 
was significantly down-regulated 
in 1.5% QD and BID groups 

Owens et al 
(2019) 

Ruxolitinib (1.5% BID, 
1.5% QD, 0.5% QD, 0.15% 
QD) 

Twice-daily 1.5% for 1 
year 
-Once-daily 1.5% 
-Once-daily 0.5% 
-Once-daily 0.15 

RCT Control cohort n = 157 -VASI50 
-VASI75 
-fVASI50 

-Week 24 fVASI50: 45% (1.5% 
BID), 50% (1.5% QD), 26% (0.5% 
QD), 32% (0.15% QD) 
-Week 52: 58% (1.5% BID) reached 
fVASI50, which was the highest 
response 
-Dose-dependent manner for 
VASI50 at week 52 

Rosmarin et al 
(2020) 

Ruxolitinib -Twice-daily 1.5% for 1 
year 
-Once-daily 1.5% 
-Once-daily 0.5% 
-Once-daily 0.15% 

Sub-analysis 
from RCT 

Comparison groups 
included different % 
formulations and 
treatment frequencies 

n = 157, 
randomized 
equally to each 
treatment group 

T-VASI50 and T-
VASI75 

-Ruxolitinib 1.5% BID produced 
highest response in most body 
areas 
-At 1 year, 1.5% BID T-VASI50 and 
T-VASI75: 
-All body regions: 45.0% and 
15.0%, respectively 
-Head/neck: 60.0% and 55.0%, 
respectively 
-Trunk: 29.4% and 11.8%, 
respectively 
-Upper extremities: 52.9% and 
23.5%, respectively 

-Abstract 
-Subgroup analysis 
from NCT03099304 

Grimes et al 
(2020) 
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-Lower extremities: 52.6% and 
26.3%, respectively 
-Hands: 15.0% and 5.0%, 
respectively 
-Feet: 29.4% and 17.6%, 
respectively 

Ruxolitinib 
cream (1.5% BID, 1.5% 
QD, 0.5% QD, 0.15% QD) 

Twice-daily 1.5% for 1 
year 
-Once-daily 1.5% 
-Once-daily 0.5% 
-Once-daily 0.15% 

Sub-analysis 
from RCT 

Control cohort n = 157 -VASI50 
-VASI75 
-fVASI50 

-The 1.5% BID dose, VASI50: 
60.0% head/neck region, 52.9% 
upper extremities, 52.6% lower 
extremities, 15% hands, 29.4% feet 
-Of those receiving 1.5% BID, a 
larger proportion of fVASI50 
responders at 24 weeks were ≤ 50 
years compared with > 50 years 

-Subgroup analysis 
from NCT03099304 

Hamzavi et al 
(2022) 

Tofacitinib Treatment regimen not 
specified 

Retrospective 
Case Series 

n = 10 Repigmentation -5 patients achieved some 
repigmentation at sites of sunlight 
exposure or NB-UVB 

Liu et al 
(2017) 

Tofacitinib 2% Twice daily; the average 
follow-up time was 153 
days (range 63-367) 

Nonrandomized 
cohort study 

n = 16 % 
Repigmentaiton 

-13/16 experienced 
repigmentation 
-4/16 experienced ≥90% 
repigmentation 
-5/16 expereienced 25-75% 
repigmentation 
-4/16 experienced 5-15% 
repigmentation 
-2/16 experienced no change 
-1/16 experienced slow 
progression of depigmentation 
-Facial lesions improved more than 
nonfacial lesions (p = 0.022) 
-Patients with Fitzpatrick skin type 
IV-VI improved more than 
individuals with lighter skin (p = 
0.034) 

-Refractory vitiligo 
-Concomitant 
treatment with 
topical steroids, 
topical calcineurin 
inhibitors, 
supplements, and 
phototherapy was 
allowed 
-Treatment duration 
was not consistent 

Mobasher et 
al (2019) 

Tofacitinib 2% and 
NBUVB 

Twice daily for 3 months 
with 3x weekly NBUVB 

Case series n = 5 -fVASI -Mean fVASI at baseline 0.62; 
mean fVASI at 3 months 0.22 (66% 
improvement) 
-No reported side effects 

McKesey and 
Pandya 
(2020) 

Tofacitinib 2% and 
NBUVB 

Twice daily for 7 months Case report n = 1 Clinical 
observation of 
repigmentation 

-Freckling was observed within 4 
weeks 
-Only three depigmented linear 
macules remain after 3 months 
-Complete repigmentation at 6 
months 
-No adverse effects 

Olamiju and 
Craiglow 
(2020) 

Tofacitinib 2% + vehicle Twice-daily for 9 months Case report n = 1 Clinical -Significant repigmentation -Measurement of Ferreira et al 

Topical Integrative Approaches to Vitiligo: A Systematic Review

Journal of Integrative Dermatology 12



Intervention Duration Study Design Comparison Subjects Outcome 
Measure 

Major Results Notes or Limitations Author 

ointment with NB-UVB and NB-UVB 
phototherapy 3x weekly 

observation of 
repigmentation 

observed 
-Minor adverse effects included 
erythema and transient acne 

degree of 
repigmentation not 
included 

(2021) 

Delgocitinib Twice daily for 8-12 
weeks 

Case series n = 2 Clinical 
observation of 
repigmentation 

-Case 1 achieved significant 
repigmentation at week 8 
-Case 2 did not achieve 
pigmentation at week 12 
-No adverse events in either case 

-Treatment duration 
was not consistent 

Yagi et al 
(2021) 

Bimatoprost 0.01% Twice daily for 12 weeks Prospective, 
self-controlled, 
comparative, 
open study 

Tacrolimus 0.1% n = 10 -VSA Reduction 
-VIDA 

-VSA significantly decreased 
among both groups compared to 
baseline (p < 0.05) 
-No significant difference between 
groups 
-Week 12, >50% repigmentation: 
20% bimatoprost group, 10% 
tacrolimus 

Kanokrungsee 
et al (2021) 

Bimatoprost 0.03% 20 weeks RCT, proof of 
concept 

-Bimatoprost 
monotherapy 
-Bimatoprost plus 
mometasone 
-Mometasone plus 
placebo 

n = 32 -Global 
response at 
week 20 based 
on an 8-point 
scale (0 = worse; 
7 = cleared) 
-Response by 
anatomic site 
-Change from 
baseline lesion 
severity 
-Safety 

-46% of the bimatoprost plus 
mometasone group responded 
overall; 18% in the bimatoprost 
monotherapy group responded; 
0% in the mometasone plus 
placebo group responded 
-No differences in signs and 
symptoms of irritation among 
groups 

-Facial lesions were 
not assessed 

Grimes (2016) 

Bimatoprost 0.01%, NB-
UVB, and fractional 
carbon dioxide 

Twice-daily application 
for 12 weeks 

Prospective, 
self-controlled, 
comparative, 
open study 

-Application of either 
bimatoprost 0.01% 
solution or placebo plus 
once-monthly fractional 
CO2 laser and twice-
weekly NB-UVB therapy 

n = 15 -VSA 
-Melanin 
concentration 

-At week 12, % change in melanin 
concentration from baseline was 
greater on the side receiving 
bimatoprost 0.1% (27.17 ± 13.62% 
vs. 22.82 ± 10.10% (p = 0.028) 
-A non-significant greater change 
in VSA was observed on the side 
receiving bimatoprost 

Kanokrungsee 
(2021) 

Honeybee, allium cepa, 
avena sativa with sunlight 
exposure 

-Daily application, 20 
days followed by 4 days 
of, for 11 months 

Case report n = 1 % 
Repigmentation 

-Complete repigmentation of 
white vitiliginous lesions 
-No adverse effects 

Djerrou 
(2015) 

Cal: Calcipotriol Clo: Clobetasol; DLQI: Dermatological Life Quality Index; fVASI: Facial VASI; KUVA: Khellin + Ultraviolet A; L: Left; NB-UVB : Narrow-band UVA; PGA: Physician Global Assessment; PUVA: Psoralen + Ultraviolet A; R: Right; RCT: Randomized controlled trial; VASI: Vitiligo Area Scoring 
Index; T-VASI50: > 50% Improvement VASI; T-VASI75: > 75% Improvement VASI VIDA; Vitiligo Disease Activity Score; VitiQoL: Vitiligo Quality of Life; VNS: Vitiligo Noticeability Scale; VSA: Vitiligo Surface Area 
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repigmentation was observed in 38.4% of Group A sub
jects, 61.1% of Group B subjects, 73.5% of Group C sub
jects, and 56.2% of Group D subjects. Less than 10% of 
subjects in each group depicted less than 25% repigmenta
tion. The results depict the moderate efficacy of topical Cu
cumis melo extract, acetylcysteine, and phenylalanine for
mulation. Furthermore, the results of Groups A-C depict 
the potential for the formulation to have a synergistic ef
fect when combined with phototherapy. It was noted that 
calcineurin inhibitors were not included in the comparison. 
Furthermore, it is interesting that phototherapy was deliv
ered only once a week when typical regimens are set at two 
or three times a week. In addition, it is important to note 
that phenylalanine is a precursor in melanogenesis; pheny
lalanine hydroxylation produces tyrosine, which further de
rives melanin. As such, it is difficult to conclude the efficacy 
of Cucumis melo extract alone based on the gel’s incorpora
tion of phenylalanine but only in combination with pheny
lalanine and acetylcysteine. 

CURCUMIN 

Curcumin, a polyphenol derived from the golden spice 
turmeric (Curcuma longa), has been used for the treatment 
of various diseases due to its antioxidant, anti-proliferative, 
anti-inflammatory, antiviral, antibacterial, and antifungal 
properties.30 In 2010, Asawanonda and Klahan assessed 
the efficacy of a topical tetrahydrocurcuminoid cream in 
combination with NB-UVB phototherapy (Group A) versus 
NB-UVB phototherapy alone (Group B) in the treatment 
of vitiligo.34 Scored according to a nine-point scale, both 
treatment groups exhibited statistically significant degrees 
of repigmentation from baseline; at 12 weeks, Group A ex
perienced a score increase of 1.9 ± 1.37 (p = 0.001) and 
Group B experienced a score increase of 1.7 ± 0.1 (p = 
0.006). Although the group receiving tetrahydrocurcumi
noid cream exhibited slightly better repigmentation, the 
difference between the groups was not statistically signifi
cant. However, this pilot study only included ten subjects, 
and further analysis with a larger study population is nec
essary to assess the efficacy of topical tetrahydrocurcumi
noid cream in the treatment of vitiligo. 

HERBAL EXTRACTS 

A randomized clinical trial assessed the efficacy of Viti
linex, a topical formulation containing herbal bio-actives, 
on the repigmentation among 62 patients with vitiligo.35 

Vitilinex was composed of two products. The first was a 
Skin Prep lotion (containing Centipeda cunninghamii, Aloe 
vera, terpinol-4-ol and dihydro avenanthramide D) and an 
emollient (containing black cumin seed oil, black pepper 
coleus forskohlii, Psoralea coryfolia, thyme oil, myrrh, and 
neroli extracts). The other two treatment groups received 
Vitilinex with UVB and NB-UVB monotherapy. After 12 
weeks of topical treatment, greater than 50% repigmenta
tion was observed in 65% receiving the topical formula
tion, 62% receiving NB-UVB monotherapy, and 87% receiv
ing combination treatment, suggesting synergistic effects 
of the topical formulation and phototherapy. Interestingly, 

Psoralea coryfolia typically contained psoralens which may 
be synergistic with phototherapy. 
In 2019, Sarac et al conducted an open-label study to an

alyze the efficacy of Nigella sativa seed oil on repigmenta
tion of the face, hands, and genital regions.36 They found 
significant pre- and post-treatment differences in 10/23 pa
tients with facial involvement (p = 0.001), 7/16 patients 
with hand involvement (p = 0.005), and 7/8 patients with 
genital involvement (p = 0.004).36 Overall, clinical studies 
show early evidence for the relative efficacy of herbal ex
tract formulations in the treatment of vitiligo. 

TOPICAL VITAMIN D3 ANALOGUES 

Due to its ability to prevent the accumulation of reactive 
oxygen species, vitamin D has similarly been studied for vi
tiligo management. Tang et al found that vitamin D pro
tects human melanocytes against oxidative damage via the 
Wnt/β-catenin signaling activation.37 A meta-analysis in
cluding 31 studies assessing serum vitamin D levels found 
a significantly decreased vitamin D level among vitiligo pa
tients compared to healthy controls (standard mean dif
ference: -1.03; p < 0.0001).38 Furthermore, topical vitamin 
D3 has been shown to increase serum vitamin D levels.39 

Therefore, researchers examined the efficacy of cal
cipotriol, a vitamin D3 analogue, in the treatment of vi
tiligo. 
A systematic review on the efficacy of topical calcipotriol 

in combination with phototherapy (either UVA, NB-UVB, or 
excimer laser based phototherapy) for the treatment of vi
tiligo uncovered that phototherapy and topical calcipotriol 
have synergistic effects.40 In 2001, Ameen et al found 5/
22 subjects undergoing calcipotriol 50 µg/g twice daily 
monotherapy to exhibit greater than 90% vitiliginous sur
face area reduction, although 5 subjects exhibited less than 
a 30% response.41 Furthermore, Chivarérini et al found no 
significant difference between daily topical application of 
calcipotriol compared to an untreated control lesion, al
though calcipotriol was only applied once daily.42 The effi
cacy of calcipotriol may be dose-dependent, as a study with 
twice-daily application found 10/14 subjects to depict im
provement, although a control group was omitted.43 

Studies have depicted the synergistic effect of cal
cipotriene on other treatment regimens. For example, three 
studies found calcipotriol or calcipotriene treatment with 
betamethasone treatment to be more efficacious than cal
cipotriol or calcipotriene treatment alone.44‑46 Similarly, 
one study found combination treatment with PUVA to be 
more effective than calcipotriol monotherapy.47 Additional 
studies assessing the efficacy of calcipotriol and tacalcitol, 
another vitamin D analogue, are reported in Table 1 .48‑51 

Interestingly, however, one case report details hyperpig
mentation of freckles upon topical tacalcitol application.52 

The results suggest that vitamin D topical monotherapy is 
unreliable in the treatment of vitiligo, and better results 
may be expected with combination therapy. 
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PSORALEN 

Psoralen is a naturally occurring bioactive organic com
pound found in the dried fruit seed of many plants,53 in
cluding Angelica archangelica, Heracleum lanatum, Pasti
naca saliva, and Psoralea bituminosa.54 Psoralen is widely 
utilized in conjunction with phototherapy due to its ability 
to increase the skin’s sensitivity to light. In addition to 
its many sources, it is contained within Fructus Psoraleae, 
a plant in the family Hydrangeaceae, which has been uti
lized in Ayurvedic and Traditional Chinese Medicine for the 
treatment of osteoporosis, psoriasis, and vitiligo.55 Anec
dotal evidence for the pigment-stimulating properties of 
psoralen date back to the historical period, 2000 BC to 1930 
AD,56 and the combination of oral or topical psoralen with 
UVA therapy is commonly referred to as PUVA. However, its 
utility is limited by its associated side effects which may 
include pruritus, phototoxic reactions, erythema, itching, 
scaling, giddiness, nausea, and depigmented macules.57 

Oral PUVA treatment has been more frequently studied 
than topical PUVA. In 1997, Westerhof and Nieuweboer-
Krobotova conducted an open-label study with 281 subjects 
to determine if topical PUVA is as efficacious as UVB radia
tion in the treatment of vitiligo.58 However, they found no 
significant difference between treatment groups, and topi
cal PUVA was associated with more side effects. Although 
prior work has demonstrated moderate efficacy with oral 
PUVA,59 this study found UVB radiation to be a superior 
treatment option. 

PSORALEA CORYLIFOLIA 

In 2016, a study assessed the clinical outcomes of an oint
ment containing Psoralea corylifolia (PC) seed powder, a 
source of psoralen, on repigmentation in twenty patients 
with vitiligo.60 PC possesses antioxidant, antifungal, anti-
inflammatory, antibacterial, anti-tumor, and immunomod
ulatory properties, and has therefore been used in several 
traditional medicines. Furthermore, it is thought to dilate 
capillary plexuses, increase plasma delivery at specific 
sites, and stimulate pigment-producing melanoblasts, 
which may allow for repigmentation of vitiligo-associated 
white lesions. Pre- and post-treatment differences in levels 
of pigmentation were statistically significant for small, cir
cular white lesions of vitiligo. However, upon patch testing, 
mild irritation (scale-1 level) was reported in 15 subjects, 
and moderate irritation (scale-2 level) was reported in 5 
subjects, for which betamethasone was topically applied as 
a counter-irritant. 
A 2021 pilot study further assessed the efficacy of Pso

ralea corylifolia, both as a monotherapy and in combination 
with indicated homeopathic (IH) treatment.61 Three treat
ment groups existed: IH treatment only, PC treatment only, 
and combination treatment (IHPC). However, the IH treat
ment was not standardized and was instead selected on 
each occasion based on presenting symptoms, clinical his
tory details, and constitutional features. Three qualified 
homeopaths conducted final selection of medicine for each 
patient, and examples of IH treatments were not provided. 
PC dosing regimens were based on the individual require

ments of each case. All three groups exhibited a significant 
decrease in the Vitiligo Area Scoring Index (VASI) from 
baseline to month 3 and month 6, with no significant dif
ferences between groups. The PC and IHPC groups exhib
ited a significantly greater Vitiligo Quality of Life (VitiQoL) 
score than the IH group at months 3 and 6, with no sig
nificant difference between PC and IHPC. The authors con
cluded that all treatment regimens are equally effective and 
safe. Further research with larger sample sizes and the use 
of a true placebo or vehicle group are required to assess the 
efficacy of Psoralea corylifolia, although these pilot studies 
depict promising results for repigmentation, especially for 
small lesions. 

KHELLIN 

Khellin has been studied as an adjunct to phototherapy in 
the treatment of vitiligo. Khellin is a naturally occurring 
furanochromone derived from the plant Amni visnaga that 
can be administered both orally and topically to stimulate 
melanocytes.30 In 1998, Orecchia et al evaluated the effi
cacy of a khellin gel formulation in combination with top
ical phototherapy for the treatment of vitiligo.62 Thirty-six 
subjects with vitiligo were enrolled in the study, receiving a 
gel formulation consisting of water, 2-propanol, propylene 
glycol (WPG), and khellin on one side of the body and wa
ter, 2-propanol, propylene glycol in the absence of khellin 
on the other side. They found repigmentation of greater 
than 10% occurred in 86.1% of the khellin-WPG-treated 
sides, in contrast to 66.6% of the placebo-treated sides (p < 
0.01). Young patients with shorter disease duration showed 
a better response. 
In 2009, a controlled study assessed the efficacy of top

ical khellin 4% in combination with a monochromatic ex
cimer light 308 nm.63 Three treatment groups were in
cluded: Group I (n = 16) subjects were treated with weekly 
monochromatic light therapy and oral vitamin E; Group II 
(n = 16) subjects were treated with weekly monochromatic 
light therapy combined with khellin 4% ointment and oral 
vitamin E; and Group III (n = 16) subjects were treated 
solely with oral vitamin E (control). Excellent repigmen
tation was observed in 25% of the Group I subjects and 
56.25% of the Group II subjects, and none of the Group III 
subjects. 
In 2018, an open-label study assessed the efficacy of top

ical khellin in combination with a 308 nm excimer lamp 
among twenty patients with resistant vitiligo.64 They ob
served excellent repigmentation (greater than 75%) in 9/
20 subjects, good repigmentation (50-75%) in 5/20 subjects, 
moderate repigmentation (25-50%) in 3/20 subjects, and 
poor repigmentation (less than 25%) in 3/20 subjects. Fur
thermore, no recurrences were observed six months after 
treatment. Although this open-label study omitted a con
trol group, the authors concluded that the combination of 
308 nm excimer lamp treatment with topical khellin is a 
safe and effective treatment for vitiligo; however, larger tri
als are required to confirm these results. 
A 2004 study sought to directly compare local khellin 

and UVA (KUVA) with systemic PUVA treatment.65 The pilot 
study included 33 patients, and the results indicated that 
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local KUVA treatment required longer duration and higher 
UVA doses, and better KUVA results were achieved with 
younger patients. Yet, no patient treated with KUVA ex
perienced any adverse effects. In contrast, some patients 
treated with PUVA developed erythema, itching, and gas
tro-intestinal disturbances. These results demonstrate that 
local KUVA treatment may be better tolerated than sys
temic PUVA treatment, although patients may require 
greater treatment duration to achieve the same degree of 
repigmentation as with PUVA. Additional studies have sim
ilarly depicted the efficacy of KUVA phototherapy,66 high
lighting its equitable efficacy compared to psoralens. Fu
ture research with a greater sample size is required to 
confirm such findings. Yet, these small studies show 
promising results. 

TOPICAL ANTIOXIDANTS 

In 2007, a randomized study including 100 subjects with vi
tiligo was conducted to assess the efficacy of an antioxi
dant and mitochondrial stimulating topical formula for use 
in hypopigmented areas for five months.67 Five treatment 
groups were included in the analysis: Group 1 received oral 
antioxidants and phenylalanine in addition to the topical 
formulation; Group 2 received oral antioxidants and pheny
lalanine in addition to a placebo cream; Group 3 received 
oral antioxidants and phenylalanine only; Group 4 received 
a placebo cream only; and Group 5 received the topical an
tioxidant formulation only. Oral antioxidants included vit
amin C, vitamin E, zinc, selenium, magnesium, and coen
zyme Q10. Average clinical pigmentation was scored 
according to an 11-point scale, with 0 points indicating the 
absence of pigment and 11 points indicating pigment in 
more than 11 mm. Group 1 (oral antioxidants and pheny
lalanine in addition to the topical formulation) subjects ex
hibited the greatest repigmentation (average score of 10.4, 
p < 0.001), followed by Group 5 (receiving just the topical 
formulation) subjects, (average score of 9.77, p < 0.001). 
Groups 2 and 3 scores were 1.23 and 1.16, respectively, 
which were significantly higher than group 4, the placebo 
group (score of 0.08). The clinical and histological re
sponses of both Groups 1 and 5 were significantly greater 
than any other group. Thus, the topical antioxidant formu
lation demonstrated efficacious results, further potentiated 
by oral administration of antioxidants and phenylalanine. 
In 2016, Soliman et al assessed the efficacy of a topical 

antioxidant hydrogel with excimer light therapy in com
parison to excimer light monotherapy.68 The hydrogel con
sisted of SOD, copper, zinc, vitamin B12, and calcium pan
tothenate. Thirty subjects were included in the study, and 
2-4 stable vitiliginous lesions of each subject were selected 
and divided into two groups. On each patient, group A le
sions received the combination therapy, group B lesions re
ceived excimer light monotherapy only, and one lesion was 
left untreated as a control. Lesions were treated twice a 
week, up to 24 sessions. Group A lesions, receiving the top
ical antioxidant hydrogel along with excimer monotherapy 
showed greater repigmentation than Group B (p < 0.001). Of 
the lesions in Group A, 20% achieved excellent repigmenta
tion, 26.7% achieved good repigmentation, 22.2% achieved 

moderate repigmentation, and 22.2% achieved poor repig
mentation. In contrast, no Group B lesions achieved excel
lent or good repigmentation, with 48.9% exhibiting mod
erate repigmentation and 42.4% exhibiting poor 
repigmentation. 
An additional pilot study evaluated the effect of an an

tioxidant cream versus placebo in combination with a 308 
nm excimer laser. The antioxidant cream contained folic 
acid, phenylalanine, sitosterol, hyaluronic acid, Mexican 
bamboo extract, Chilean boldo tree boldine, aminoguani
dine HCl, and decarboxy carnosine HCl. Ten vitiligo pa
tients with symmetrical vitiliginous lesions were included 
in the study. Lesions treated with topical antioxidant hy
drogel demonstrated greater and faster repigmentation 
than lesions treated with the vehicle control, further sup
porting the adjunct effect of topical antioxidants with sys
temic treatments or phototherpy.69 Repigmentation was 
recorded according to a five-point scale (0 = no repigmen
tation, 1 = up to 25% repigmentation, 2 = 26-50% repig
mentation, 3 = 51-75% repigmentation, and 4 = 76-100% 
repigmentation). At month 3, lesions treated with the an
tioxidant hydrogel exhibited a repigmentation grade of 3.30 
± 0.67, compared to a repigmentation grade of 2.60 ± 0.7 
in lesions treated with the placebo cream (p < 0.01). Four 
additional topical formulations with antioxidant properties 
are listed in Table 1 .70‑73 

HONEYBEE ALLIUM CEPA AND AVENA SATIVA 

In 2015, Djerrou published a case report detailing the suc
cessful treatment of vitiligo using a formulation including 
honeybee Allium cepa and Avena sativa, coupled with sun
light exposure.74 The patient achieved complete repigmen
tation of white vitiliginous lesions with no adverse effects. 
However, because phototherapy is efficacious for vitiligo, it 
is not clear if the formulation would have worked in the ab
sence of sun exposure since they were used together. 

JANUS KINASE INHIBITORS 

Janus kinase (JAK) inhibitors are a novel class of anti-in
flammatory molecules that represent the first topical med
ication that has been specifically FDA-approved for use in 
vitiligo. There is interest within the integrative dermatol
ogy space to use topical JAK inhibitors as a non-steroidal 
alternative. 
The JAK signal transducer and activator of transcription 

(STAT) pathway foster cytokine-mediated signal transduc
tion of inflammatory mediators. Together with IFN-γ (a 
type-II interferon), the JAK/STAT signaling pathway is im
plicated in the pathogenesis of vitiligo75; mouse vitiligo 
studies have suggested that the positive IFN-γ-chemokine 
axis feedback loop may allow the initiation and progression 
of vitiligo.75 IFN-γ activates the JAK/STAT1 pathway, re
sulting in STAT1 phosphorylation and gene transcription. 
However, IFN-γ can be blocked by the inhibition of JAK1 or 
JAK2, suggesting that this pathway may have great pharma
cologic potential in the management of vitiligo. 
Oral tofacitinib is a JAK inhibitor that has been used 

off-label for the treatment of vitiligo with reported suc
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cess.76,77 Recent studies have similarly assessed the effi
cacy of topical formulations. In 2019, Owens et al con
ducted a study to assess the effect of ruxolitinib cream on 
inflammatory profiles in patients with vitiligo, providing 
molecular support for its use in the treatment of vitiligo.78 

Of 1,104 proteins assessed, 204 proteins exhibited signifi
cantly modulated expression (p < 0.05) in the 1.5% twice-
daily treatment group; 162 proteins in the 1.5% once-daily 
group, 71 proteins in the 0.5% once-daily group, 29 pro
teins in the 0.15% once-daily group, and 56 proteins in the 
vehicle control group exhibited significant expression mod
ulation. Furthermore, chemokine C-X-C Motif Chemokine 
Ligand 10 (CXCL10), implicated in vitiligo pathogenesis by 
T cell recruitment to the site of inflammation, was signif
icantly downregulated in both 1.5% twice-daily and once-
daily treatment groups. This study provided evidence for 
the dose-dependent nature of ruxolitinib-associated in
flammatory mediation. 
Research has further depicted clinical efficacy. Rothstein 

et al evaluated twice-daily topical ruxolitinib 1.5% among 
12 patients in an open-label proof-of-concept trial.79 Nine 
subjects completed the study for the 20-week duration. 
Overall, Vitiligo Area Scoring Index scores improved 23% 
in enrolled patients at week 20 (95% confidence interval: 
4-43%; p = 0.02). Furthermore, four patients who had sig
nificant facial vitiliginous involvement experienced 76% 
improvement in facial Vitiligo Area Scoring Index scores at 
week 20 (95% confidence interval: 53-99%; p = 0.001). 
The site-specificity of response is demonstrated by a 

subgroup analysis from a phase 2, randomized, double-
blind trial.80 157 subjects were included in the initial study, 
although the subgroup analysis included 33 patients with 
vitiligo affecting less than or equal to 20% of total body sur
face area (T-BSA), as ruxolitinib application was limited to 
≤ 20% T-BSA for practicality and safety.81 60% of head and 
neck lesions experienced greater than 50% improvement 
in total Vitiligo Area Scoring Index (T-VASI50). 52.9% of 
upper extremity lesions, 52.6% of lower extremity lesions, 
29.4% of foot lesions, and 15.0% of hand lesions experi
enced greater than 50% response. Whereas the initial trial 
showed the relative efficacy of topical ruxolitinib cream in 
the treatment of facial and total body vitiligo,81 the sub-
group analysis found site-specific differential responses. 
In addition to topical ruxolitinib, topical tofacitinib has 

also been studied among vitiligo patients. In 2020, 
Mobasher et al conducted an open-label pilot study to eval
uate the clinical efficacy of topical 2% tofacitinib cream 
among 16 patients with vitiligo, 11 of which had general
ized vitiligo.82 Four patients experienced greater or equal 
to 90% repigmentation, five patients experienced 25-75% 
repigmentation, four patients experienced 5-15% repig
mentation, and three patients did not experience repig
mentation. Like ruxolitinib, the topical tofacitinib cream 
was significantly more effective on facial lesions than non-
facial lesions (p = 0.022). Furthermore, greater improve
ment was observed on patients with Fitzpatrick skin types 
IV-VI (p = 0.034). 
McKesey and Pandya similarly reported a pilot study in

volving 11 patients who received 2% tofacitinib cream twice 

daily in combination with NB-UVB for treatment of facial 
vitiligo.83 The authors noted good to excellent repigmenta
tion in all 11 patients. It is likely that this study observed 
more efficacious results than that reported by Mobasher 
et al as studied lesions were confined to the face.82 McK
ensey and Pandya concluded that topical tofacitinib and 
phototherapy synergistically can lead to improvement of 
vitiligo. This observation aligns with two case reports pub
lished by Joshipura et al supporting the importance of light 
in the treatment of vitiligo with JAK inhibitors.84 Interest
ingly, however, Mobasher et al state that their case series 
failed to depict a clear pattern regarding concomitant pho
totherapy.82 Larger, controlled trials are necessary to deter
mine the efficacy of topical tofacitinib monotherapy com
pared to combination with phototherapy. 
Although topical ruxolitinib and tofacitinib are the most 

frequently studied topical JAK inhibitors for the treatment 
of vitiligo, Yagi et al reported two cases of vitiligo treated 
with delgocitinib, albeit with mixed results.85 Although no 
adverse effects were observed in either case, only one case 
demonstrated significant repigmentation upon topical ap
plication. However, the successful case involved treatment 
of the neck, whereas the unsuccessful case involved treat
ment of the elbow. As previously described, site-specific 
differences in response have been observed with topical 
JAK inhibitors, which may have contributed to the differing 
results presented by Yagi et al. Additional studies assessing 
the efficacy of topical JAK inhibitors are listed in Table 
1.86‑89 

BIMATOPROST 

An open-label study compared the efficacy of Bimatoprost 
0.01% twice daily application to Tacrolimus 0.1% twice 
daily for twenty weeks (n = 10 subjects with two or more 
vitiliginous lesions).90 They found the total vitiliginous le
sion surface area to decrease from baseline (p < 0.05), al
though with no significant difference compared to 
Tacrolimus 0.1%. The bimatoprost 0.01% and the 
tacrolimus 0.1% groups achieved greater than 50% repig
mentation at 12 weeks in 20% and 10% of subjects, re
spectively. Itching and burning were similarly reported with 
both bimatoprost 0.01% and Tacrolimus 0.1%. 
In contrast, a 2016 study utilized a greater concentration 

of bimatoprost. Bimatoprost 0.03% was assessed for its ef
ficacy in vitiligo response, both as a monotherapy and in 
combination with mometasone.91 Mometasone plus 
placebo was utilized as a control group. Thirty-two patients 
were randomized into one of the groups and a response 
was defined as 25%-50% global improvement. 46% of pa
tients receiving bimatoprost plus mometasone were found 
to have a response, compared to 18% of patients receiving 
bimatoprost monotherapy and 0% receiving mometasone 
plus placebo. The results indicate a synergistic effect of 
bimatoprost 0.03% and mometasone administration, al
though few lesions exhibited repigmentation greater than 
50%. There were no differences in signs and symptoms of 
irritation among groups. 
Lastly, a 2021 study evaluated the efficacy of either bi

matoprost 0.01% solution or placebo solution plus once-
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monthly fractional carbon dioxide laser with twice-weekly 
NB-UVB therapy.92 Fifteen subjects were included in the 
analysis, each with paired vitiliginous lesions that could be 
randomized to each treatment group. At week 12, the per
cent change in melanin concentration from baseline was 
greater on lesions receiving bimatoprost 0.1% (27.17 ± 
13.62% vs. 22.82 ± 10.10% p = 0.028). A greater change in 
vitiligo surface area was observed among lesions receiving 
bimatoprost 0.01% than placebo, but the changes were not 
statistically significant. 
These studies demonstrate the moderate efficacy of bi

matoprost in the treatment of vitiligo, while highlighting 
potential synergistic effects of combination therapies. Ad
ditional studies with greater sample sizes are required to 
determine if bimatoprost 0.01% can effectively be used as 
a monotherapy, or if laser and/or NB-UVB supplemental 
therapy is required. Furthermore, additional studies are re
quired to determine if efficacious results may similarly be 
observed for vitiliginous lesions of the face. 

DISCUSSION AND CONCLUSION 

This review highlights several studies that could potentially 
expand the possible topical therapies for vitiligo. The emer
gence of an FDA-approved topical has shifted the landscape 
of vitiligo into one that recognizes the medical impact of 
vitiligo rather than relegating it to cosmetic. Studies eval
uating the topical JAK inhibitors found topical treatment 
to be most efficacious on lesions of the face. It is possible 
other topical treatments similarly exhibit site-dependent 
efficacy. An important note is that many topical treatments 
were evaluated in combination with systemic therapies or 
phototherapy and relatively few topical treatments were 
studied in isolation. Synergistic effects are depicted by 
many studies, which aligns with the observation that com
bination therapies are often more effective than single 
therapies.9 Combination therapy based approaches are in 
agreement with clinical practice where patients will fre
quently be placed on multiple therapies at once. 
Despite demonstrated efficacy, the clinical utility of 

some topical integrative therapies may be limited by their 
associated side effects. A systematic review of the safety of 
medicinal plants used in vitiligo treatment discussed ad
verse effects associated with Psoralea corylifolia, psoralen, 
and khellin.57 Psoralea corylifolia treatment was associated 
with reports of blistering and erythema. Psoralen use was 
associated with erythema, phototoxic reactions, mild raise 
in liver transaminases, gastrointestinal disturbances, 
burns, itching, scaling, depigmented macules, pruritus, and 
giddiness, although some effects may have been reported 
with oral psoralen, rather than topical. Saraceno et al re
ported erythema, burning sensation, and perilesional hy
perpigmentation with 4% topical khellin,63 although other 
studies reported no khellin-associated side effects.62,65 He
patotoxicity and the impact on liver transaminases remains 
a concern with oral khellin,57 although these concerns are 
not noted with topical application. 
There are important limitations of this review. Many 

topical approaches were evaluated via pilot studies with 

small sample sizes, thereby limiting the generalizability of 
results. In addition, some of the studies were case series or 
did not include a control group. Nevertheless, the studies 
showed promising efficacy in agreement with other studies 
where control groups were used. Furthermore, many stud
ies did not specify the location of vitiliginous lesions or if 
study subjects had generalized or localized vitiligo, which 
may impact efficacy results. 
The results of this review demonstrate the efficacy of a 

variety of integrative approaches for the treatment of vi
tiligo. Additional herbs and topicals are utilized worldwide 
due to anecdotal evidence, although studies have assessed 
many traditional formulations. Promising topical integra
tive treatments are available for the treatment of vitiligo, 
many of which can be administered as an adjunct to sys
temic treatments and narrowband UVB or excimer pho
totherapy. We hope that our review will foster further stud
ies on topical approaches to vitiligo and likely future 
studies will incorporate multiple promising ingredients to
gether for a combination-based approach. 
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