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ABSTRACT

JAK inhibitors are used to treat various inflammatory skin diseases. However, systemic formulations are associated with an
increased risk of major adverse events. Ruxolitinib 1.5% cream is a selective topical JAK1 and JAK?2 inhibitor, which has recently
been approved by EMA and MHRA for treating non-segmental vitiligo, while being FDA-approved for both vitiligo and atopic
dermatitis. Recent literature has reported the off-label use of topical Ruxolitinib for several skin conditions, but data are mostly
limited to single case reports and series and few prospective studies, with mixed results. We conducted a systematic review of
the literature to investigate the potential efficacy of topical Ruxolitinib in various skin diseases in an off-label setting. The fol-
lowing keywords were used for searching the MEDLINE (Pubmed) and Scopus databases from inception to September 2024:
“ruxolitinib cream and dermatology” and “topical ruxolitinib and dermatology”. Reviews, articles not focusing on the main
topic, books and book chapters, and articles with no English text were excluded. A total of 170 studies were screened, of which
112 fell within exclusion criteria and 58 were assessed for eligibility. Of these, 28 studies, published between 2012 and 2024, were
selected. Ruxolitinib cream resulted in being used off-label mostly for treating lichenoid and granulomatous dermatoses, as well
as alopecia areata. While for the former skin conditions, topical ruxolitinib proved to be effective and safe, results on efficacy in
alopecia areata were controversial. Topical ruxolitinib might be a promising therapeutic option for lichenoid and granulomatous
dermatoses. Noteworthily, despite the exciting results from the oral formulation, no consistent data were described for topical
ruxolitinib in alopecia areata. Our review reported encouraging results for many inflammatory skin conditions that should be
investigated in further studies.

1 | Introduction their efficacy, oral JAK inhibitors have been associated with

significant adverse events, including major cardiovascular and
In recent years, JAK inhibitors have been approved in many thromboembolic events, systemic infections, and malignancies
countries for the treatment of psoriasis, atopic dermatitis, alo- [1, 3-5]. Therefore, topical JAK inhibitors represent a promising
pecia areata (AA), and vitiligo, representing a promising ther- class of medications with a lower risk of side effects and drug
apeutic approach for various skin conditions [1-3]. Despite interactions compared to systemic formulations.
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Among topical JAK inhibitors, ruxolitinib is a selective in-
hibitor of JAK1 and JAK2, key enzymes in skin and scalp
inflammation [1]. The selective inhibition exerted by ruxoli-
tinib leads to a decrease in downstream cytokines, including
interleukins IL-4, IL-13, and IL-31, as well as thymic stromal
lymphopoietin (TSLP), which play pivotal roles in pruritic der-
matoses [6].

To date, ruxolitinib 1.5% cream has been authorised by the Food
and Drug Administration for the treatment of mild to moderate
cases of atopic dermatitis and non-segmental vitiligo in adults
and adolescents aged 12 and older when other treatments have
not been successful [6-9]. This formulation was also recently ap-
proved by the European Medicines Agency and Medicines and
Healthcare Products Regulatory Agency in the UK for the treat-
ment of non-segmental vitiligo [10, 11].

As previously reported for other topical JAK inhibitors [12, 13],
topical ruxolitinib may demonstrate efficacy in inflammatory
and immune-mediated skin conditions other than vitiligo and
atopic dermatitis.

We reviewed the literature to provide the most up-to-date
evidence-based data on the off-label use of topical ruxolitinib in
dermatology.

2 | Materials and Methods

This systematic review was based on the PRISMA guidelines. A
flowchart diagram is presented in Figure 1.

2.1 | Search Strategy

A search was conducted in the MEDLINE/Pubmed and Scopus
electronic databases from inception to present (up to September
2024). The specific search strategy used the following terms
for MEDLINE/PubMed databases: ‘ruxolitinib cream’ [Title/
Abstract] OR ‘topical ruxolitinib’ [Title/Abstract] AND ‘derma-
tology’ [Title/Abstract] OR ‘skin’ [Title/Abstract]. We used the
following terms for Scopus database: “ruxolitinib cream” OR
“topical ruxolitinib” [Article title/Abstract/Keywords] AND
“dermatology” “OR”“skin” [Article title/Abstract/Keywords].
Only English-language publications were considered. To in-
tegrate the results from Scopus with those retrieved from
MEDLINE/PubMed, we exported all records into reference
management software (Zotero). During this process, duplicate
records were removed both automatically and manually. We
then screened the titles and abstracts according to inclusion and
exclusion criteria, followed by a full-text review of the selected
articles. To address publication bias, we employed a comprehen-
sive and systematic search strategy, which included multiple
databases. This approach minimises the risk of overlooking rel-
evant studies. Only journal articles were included in the analy-
sis, while conference abstracts, preprint papers, books, and book
chapters were omitted. Exclusion criteria involved articles that
did not provide an English translation, primarily due to resource
constraints of our research team on non-English studies. Review
articles were not included.

Only publications specifically addressing the off-label use of
topical ruxolitinib were considered. As extensive evidences
were published about the use of ruxolitinib cream for atopic
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FIGURE1 | Flowchart describing the inclusion methodology applied in our review process (PRISMA flowchart).
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dermatitis [14, 15], articles concerning this indication, approved
by the FDA but not yet in Europe or in the UK, were also excluded.

2.2 | Study Population—Selection

The following PICO (Population, Intervention or exposure,
Comparison, Outcome) elements were applied as inclusion cri-
teria for this systematic review: (i) Population: patients affected
by a skin condition, (ii) Intervention: use of topical ruxolitinib to
treat a skin condition, (iii) Comparison: standard of care/ther-
apy, (iv) Outcome: topical ruxolitinib efficacy in improving the
skin condition.

2.3 | Data Extraction

For studies meeting the inclusion criteria, two independent re-
viewers (S.M. and M.S.) collected data in a standardised and
predefined form. Disagreements were resolved by a third re-
viewer (C.L.). For every paper, the following information was
collected: first author, year of publication, skin condition, study
design, sample size, dosage, outcome(s), adverse effect(s), con-
comitant therapy(ies), and previous treatment(s) (Table 1). We
assessed the risk of bias in individual studies using the Risk-of-
bias Visualisation (robvis) [16].

3 | Results

The bibliographic research performed with the specified criteria
identified 220 publications. 170 papers were not included after
duplicate removal. There were no other systematic reviews or
meta-analyses available on the topic using the mentioned key-
words. Excluding papers not meeting inclusion criteria (format-
ting, study design, on-label use, not focusing on the main topic),
28 papers were considered for this review (Figure 1).

The results of the risk of bias assessment revealed that most
studies had a high risk of bias, primarily due to their design
(case reports or case series), lack of randomization, and limited
blinding. The majority of studies did not provide high-quality
information regarding random sequence generation, allocation
concealment, or blinding of outcome assessors. Only a few stud-
ies [17, 18] demonstrated more rigorous methodologies (RCTs)
and were assessed as having a low risk of bias across all domains.

Table 1 provides a more comprehensive overview of the included
articles, while Table 2 summarises the reviewed skin conditions
with efficacy, safety, and limitations data. In Figure 2, a sum-
mary of skin conditions categorised by their pathogenic types is
presented. Figure 3 provides an overview of the mechanism by
which Ruxolitinib selectively inhibits the JAK-STAT signalling
pathway. We present the key outcomes of our research organised
by skin condition.

3.1 | Alopecia Areata

Six studies investigated the efficacy of topical ruxolitinib in the
management of AA.

A 2-parts, double-blind, randomised, vehicle-controlled phase
2 study was conducted on patients with AA with at least 25%
hair loss by Severity of Alopecia Tool (SALT) score [17]. Part
A of the study examined the effects of 1.5% ruxolitinib cream
for 24 weeks, with an additional 24-week period. Part B was a
double-blind study of 24 weeks on 1.5% ruxolitinib cream ver-
sus vehicle and a further 24-week period where the vehicle
group was switched to ruxolitinib cream. Efficacy was assessed
by a 50% improvement in SALT score. Part A showed efficacy
of 1.5% ruxolitinib cream with a SALT,, (>50% improvement
from baseline in SALT) achieved by 50% of patients at week 24.
Conversely, in Part B, there was no significant difference in hair
regrowth comparing ruxolitinib group data to the vehicle group.

A prospective, double-blind placebo-controlled study tested the
efficacy of ruxolitinib 1% ointment, tofacitinib 2% ointment,
clobetasol dipropionate 0.05% ointment, and vehicle (ointment)
on different areas of 12 subjects affected by alopecia uiniversa-
lis [12]. Hair regrowth was described in 5/16, 6/16, and 10/16
subjects, respectively. Despite the efficacy of all the active
treatments, overall hair regrowth was better in the clobetasol-
treated areas.

A case series reported data from 6 cases of paediatric AA
treated with topical JAK inhibitors [13]. In 2 reports, patients
were treated with topical ruxolitinib. The first patient was a
4-year-old boy who applied ruxolitinib 2% in liposomal base on
his eyebrows. No regrowth was assessed. The second patient
was a 17-year-old girl treated with ruxolitinib 1% in liposomal
base for AA of her eyebrows and upper eyelids. It was described
that ~75% of upper eyelashes regrew, but no regrowth of eye-
brows occurred.

A further case report described a young woman in her late teens
affected by alopecia universalis, recalcitrant to treatments [19].
After topical use of ruxolitinib 0.6% cream, she experienced an
almost full regrowth of her eyebrows and 10% regrowth of the
hair of the scalp.

A second case report showed the failure of topical ruxolitinib on
AA in a 66-year-old woman with a relapsing-remitting diease
[20]. No SALT score improvement was assessed after switching
her therapy to ruxolitinib 0.6% cream.

A recent case report described topical ruxolitinib use on a
5-year-old girl treated with ruxolitinib 1.5% cream [21]. After the
first treatment compounded with fluocinonide solution and oral
fexofenadine, hair regrowth was reported in almost all alopecic
patches. After retreatment with only topical ruxolitinib for a lon-
ger period, a full hair regrowth was described. Although strong
pathogenetic evidence supported the use of ruxolitinib in AA
due to its ability to inhibit signalling from both the yc cytokines
(JAK1/JAK3) and interferon-gamma (IFN-y) signalling (JAK1/
JAK?2) in managing AA [22-25], no conclusive data support the
use of topical drugs [13, 17, 19-21, 26-29].

3.2 | Frontal Fibrosing Alopecia

A case report of a 55-year-old male with regression of the fron-
tal hairline, scalp and eyebrow pruritus, tenderness, and facial
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FIGURE2 | Summary of skin conditions included in the analysis, categorised by the pathogenic mechanism.
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FIGURE3 | Ruxolitinib mechanism of action on the JAK-STAT pathway.
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papules showed that using ruxolitinib 1.5% cream determined a
clearance of papules, a stabilisation of the frontal hairline, and a
resolution of symptoms like itching and burning [30]. Although
the specific mechanisms of FFA are yet to be determined [31],
the potential therapeutic role of ruxolitinib is suggested by the
activation of IFN-y signalling [32] and expression of JAK pro-
teins in inflammatory cells in FFA [33]. Adjunctively, the shared
inflammatory pathogenesis of FFA with vitiligo supports the po-
tential efficacy of topical ruxolitinib [34, 35].

3.3 | Lichen Planus

Three studies outlined the potential application of topical ruxoli-
tinib in lichen planus (LP).

A prospective phase II study enrolled 12 patients with classic
and hypertrophic LP variants [36]. The study showed a signifi-
cant decrease in total lesion count (from a median lesion count
of 75 to a median lesion count of 50, p <0.001) and improvement
in modified Composite Assessment of Index Lesion Severity
scores.

Further, a case report of a 63-year-old male affected by a refrac-
tory form of LP pigmentosus on his cheeks showed first a stabi-
lisation and then a complete resolution after 9 months of topical
ruxolitinib [37].

A second case report [38] described a 61-year-old woman with
both cutaneous and mucosal lichen planus recalcitrant to first-
and second-line systemic and topical therapies. The patient was
first started on oral baricitinib with improvement of skin mani-
festation but with no efficacy on mucosal lesions. Interestingly,
erosive oral LP improved only after the adjunctive therapy of
ruxolitinib cream.

The JAK2/STAT1 pathway takes part in the pathogenesis of LP
as previously described [39, 40], supporting the use of topical
ruxolitinib in LP management.

3.4 | Lichen Sclerosus et Atrophicus

A single case from a case series reported the efficacy of topical
ruxolitinib in a paediatric lichen sclerosus et atrophicus (LSA)
[41]. A 9-year-old female manifested atrophy and hypopigmen-
tation of labia minora and major and erythema from vulva to
anus. After starting on ruxolitinib 1.5% cream, she experienced
an improvement in the erythematous patch, pruritus, and
dysuria. Activation of the Thl response and elevation of pro-
inflammatory cytokines were connected to LSA pathogenesis
[42]. The hypothesized role of topical ruxolitinib in LSA is to
reduce the inflammatory response via JAK/STAT pathway in-
hibition, thereby preventing the production of collagen and the
onset of fibrosis [41].

3.5 | Morphea

Topical ruxolitinib was found to be effective in treating morphea
in a single patient within a case series [41]. A 13-year-old girl

suffering from insulin-dependent diabetes was diagnosed with
morphea manifesting as pruritic depressed hyperpigmented
plaques on her bilateral shins. The affected areas were treated
with ruxolitinib 1.5% cream with improvement in her pruritus,
hyperpigmentation, and erythema. Morphea was previously
demonstrated to be an inflammatory-driven fibrosis [41]. As de-
scribed for oral JAK inhibitors [42, 43], ruxolitinib may inhibit
pro-inflammatory cytokines production. JAK2 and STAT3 have
been recognised as key players in this disease pathway, lead-
ing to evidence that blocking JAK2 can reduce transcription of
genes that promote fibrosis [44, 45].

3.6 | Granuloma Annulare

A single case report described a 51-year-old female with
granuloma annulare (GA) affecting the face and lower ex-
tremities, not responsive to topical standard therapeutics
nor to systemic hydroxychloroquine [46]. After 3 months of
treatment with ruxolitinib 1.5% cream, she obtained a com-
plete clearance of GA. It was previously demonstrated the in-
volvement of JAK pathways in GA pathogenesis [47, 48] but to
date, only systemic JAK inhibitors have been reported in the
management of GA.

3.7 | Lupus Miliaris Disseminatus Faciei

In a single report [49], the case of a 46-year-old woman with a
worsening eruption on her face was described, not responsive to
systemic or topical first-line treatments. As the patient refused
to start on new systemic medications, ruxolitinib 1.5% cream
was proposed. After 12weeks, it was documented an almost
complete clearance of facial papules. As previously hypothe-
sised, the blockage of inflammation driven by JAK/STAT sig-
nalling appeared to be a key mechanism to exert the efficacy of
topical ruxolitinib in granulomatous diseases [50].

3.8 | Necrobiosis Lipoidica

Two different studies described the effects of topical ruxolitinib
on necrobiosis lipoidica (NL).

A prospective single-arm, open-label trial enrolled 12 patients
with a history of refractory NL. After applying ruxolitinib 1.5%
cream, a significant improvement was reported by mean NL le-
sion score and Skindex-16 score, while no significant effects on
total body lesion count or pruritus numerical rating scale were
registered [51].

A case report [52] described a 19-year-old woman with a history
of NL on the shins recalcitrant to systemic and topical thera-
pies. A partial improvement was documented after using sys-
temic pentoxifylline, hydroxychloroquine, and tofacitinib 2.0%
cream, while dramatic improvement was reported after switch-
ing to ruxolitinib 1.5% cream. The authors hypothesised that the
greater efficacy of topical ruxolitinib compared to topical tofac-
itinib might be due to different molecular targets (JAK1-2 and
JAK1-3 respectively). Adjunctively, the tofacitinib compounded
formulation might have influenced the therapeutic result [52].
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The efficacy of JAK/STAT inhibitors was also confirmed in dif-
ferent studies on NL [53-56]. As with other granulomatous dis-
orders, NL is also caused by an inflammatory response via JAK/
STAT signalling [50].

3.9 | Sarcoidosis

In a case report, a 66-year-old woman with a history of multi-
system sarcoidosis presented with an indurated pink plaque on
the left side of her forehead recalcitrant to systemic and topi-
cal treatments [57]. After adjunctive treatment with ruxolitinib
1.5% cream, a complete resolution of her plaque was described.
Previous studies showed the influence of JAK/STAT signalling
on the pathogenesis of cutaneous sarcoidosis [47, 58, 59].

3.10 | Granuloma Faciale

Topical ruxolitinib efficacy was described on a 75-year-old fe-
male presenting with a plaque of her forehead biopsy-diagnosed
as granuloma faciale [60]. After ruxolitinib cream application,
the patient experienced a significant improvement. As high lev-
els of interleukin 5 and interferon-gamma expression were de-
scribed in GF [61, 62], JAK-inhibitors efficacy is probably caused
by a reduction of these pro-inflammatory citokines [60].

3.11 | Granulomatous Scleromyxedema

A man in his 60s presenting with papules, erythema, and in-
duration of the skin on almost the whole body surface was di-
agnosed with granulomatous scleromyxedema and underlying
monoclonal gammopathy recalcitrant to many treatments. After
switching to oral dapsone and IVIG plus ruxolitinib 1.5% cream
on the most bothersome area of his body, the patient reported
improvement of pruritus, redness, and induration. It was previ-
ously demonstrated in vitro fibroblast proliferation in the serum
derived from a scleromyxedema [63]. As a key mechanism, the
authors hypothesized a possible anti-inflammatory/anti-fibrotic
activity of topical ruxolitinib [64].

3.12 | Plaque Psoriasis

A randomised proof of control trial [18] tested the efficacy of
ruxolitinib 1.5% cream compared to vehicle and active compara-
tors (calcipotriene 0.005% cream or betamethasone dipropionate
0.05% cream) on 27 subjects affected by plaque psoriasis. After
applying ruxolitinib 1.0% cream daily for 28 days, the total com-
posite lesion score of erythema, thickness, and scaling decreased
by 53% (p=10.033), surpassing the 32% reduction observed in le-
sions treated with the vehicle. Lesions treated with 1.5% cream
twice a day showed a 54% improvement compared to 32% with
the vehicle (p =0. 056).

A variety of cytokines that play a role in psoriasis development,
including IL-23 and IFN-y, rely on JAKs signalling, suggesting
that JAK inhibition could be an effective role in the treatment
of the disease [65]. In fact, topical ruxolitinib, as a JAK1-JAK2
selective inhibitor, decreased the level of IL-12 and IL-23 [66].

Furthermore, the JAK-STAT inhibition might prevent the re-
lease of cytokines related to keratinocyte proliferation [18].

3.13 | Notalgia Paresthetica

A case report from a series described topical use of ruxolitinib
in a 72-year-old female HIV-positive with pruritic notalgia par-
esthetica resistant to previous treatments. The affected area was
treated with ruxolitinib 1.5% cream, leading to itch redcution.
The efficacy of JAK inhibitors on itch has already been de-
scribed for atopic dermatitis [67].

3.14 | Tattoo Pruritus

A case series reported the efficacy of ruxolitinib 1.5% cream in
treating tattoo pruritus [68]. A 30-year-old woman presented
with pruritic plaques on the tattoo of her calf. She experienced
pruritus resolution and erythematous plaque improvement after
introducing topical ruxolitinib. The second case described a
47-year-old woman with pruritus and inflammatory nodules
on two tattoos on her back and left forearm. Ruxolitinib 1.5%
cream was started concomitantly with intralesional triamcin-
olone injections, with resolution of pruritus and improvement
of nodules. As itch response is part of the signalling that JAK1
and JAK?2 regulate, topical ruxolitinib manifested its efficacy
through the inhibition of this pathway [68].

3.15 | Discoid Lupus Erythematosus

Ruxolitinib 1.5% cream efficacy on discoid lupus erythe-
matosus (DLE) was reported in a single case studyof a
28-year-old-woman that experienced a right-sided scalp patchy
alopecia [69]. After starting on ruxolitinib 1.5% cream on her
right scalp, the patient manifested hair regrowth in the alo-
pecic area. It was demonstrated that skin lesions of individu-
als with subacute CLE and chronic DLE have higher levels of
phosphorylated JAK1 [70]. Similarly, a case report detailed 2%
tofacitinib ointment, a topical JAK1/3 inhibitor, being an effec-
tive treatment in periorbital DLE [71].

3.16 | Seborrheic Dermatitis

Two case reports showed the efficacy of topical ruxolitinib on
seborrheic dermatitis (SB). The first one reported the case of a
74-year-old man with a history of recalcitrant seborrheic der-
matitis and concomitant rosacea [72]. The application of 1.5%
ruxolitinib cream led to a resolution of the skin manifestations.

A second case report demonstrated the efficacy of ruxolitinib
cream in a 27-year-old-man with a form of SB recalcitrant to
different topical and systemic therapies [73]. After switching to
ruxolitinib 1.5% cream, the patient experienced an almost com-
plete clearance.

The pathogenesis of SB is driven by IL-4 and IL-17, which could
account for the therapeutic impact of ruxolitinib cream on this
condition [74].
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3.17 | Perioral Dermatitis

Two case reports described the efficacy of ruxolitinib 1.5% cream
in the management of granulomatous perioral dermatitis (PD).

A 18-year-old woman presented with a facial rash around her
mouth and lower eyelids after topical steroid use to manage her
atopic dermatitis [75]. After diagnosing a S. aureus sovrainfection
of the area, the patient was started on amoxicillin-clavulanate
and topical mupirocin, with resolution of the sovrainfection but
residual PD. Thus, the patient started ruxolitinib 1.5% cream, with
improvement after 1 week and complete resolution after 34 weeks.

A case report from a case series reported the case of a 26-year-old
woman affected by PD [41]. The identification of allergens during
patch testing resulted in the necessity to avoid certain products,
although the rash persisted. Following ruxolitinib 1.5% cream
prescription, perioral dermatitis resolved.

The hypothesized upregulation of JAK-signal transducer and acti-
vator of transcription pathway after prolonged application of top-
ical steroids [75], lay a rationale for the use of topical ruxolitinib.

3.18 | Facial Blaschkitis

A single case report described the use of ruxolitinib 1.5% cream
on a rare case of facial blaschkitis [76]. A 15-year-old female
with Down syndrome presented with an erythematous blasc-
hkolinear plaque on the chin, recalcitrant to many topical treat-
ments and laser therapy. After switching to topical ruxolitinib,
the patient's skin manifestation was almost resolved. A CD8+ T
cell infiltrate was previously described in blaschkitis specimens
[77], thus the rationale behind the use of JAK inhibitors with a
known activity on T-cell mediated skin disorders.

3.19 | Immune Checkpoint Inhibitor-Induced
Eczematous Reaction

A single case report described using topical ruxolitinib on im-
mune checkpoint inhibitor-induced eczematous reaction [78]. A
21-year-old woman tested BRCA1-positive was diagnosed with
left triple-negative breast cancer and right ductal carcinoma
in situ. She initiated pembrolizumab while undergoing cyclo-
phosphamide and doxorubicin, followed by weekly paclitaxel and
carboplatin. From the sixth cycle of pembrolizumab, the patient
manifested a pruritic, erythematous rash recalcitrant to topical
corticosteroids on her upper extremities, face, and neck. She was
switched to ruxolitinib 1.5% cream with a resolution of her pru-
ritus and skin rash clearance. The author outlined a potential
mechanism of ruxolitinib cream via inhibition of the Thl cas-
cade, limiting the activation of the JAK/STAT pathway. In fact, an
increased activation of Thl-related genes was described in skin
samples of cutaneous immune-related adverse reactions [79].

3.20 | Hailey-Hailey Disease

A single-case report described a 53-year-old woman with a his-
tory of axillae and inguinal folds Hailey-Hailey disease (HHD)

recalcitrant to several topical and systemic treatments. After
starting on dupilumab, an improvement was reported in axillae
manifestations, but inguinal folds disease had no response. The
association of ruxolitinib 1.5% cream caused an improvement in
her residual disease [80].

Topical ruxolitinib probably inhibited cytokine-driven path-
ways usually activated from the loss of cellular adhesion. As a
consequence, we assist in a reduced lymphocytic infiltration; a
possible enhancement of cellular adhesion by dupilumab itself
has also been hypothesized [80-82].

3.21 | Topical Steroid Withdrawal

A case report described the case of a 69-year-old woman suffer-
ing from chronic dermatitis affecting the perioral area, caused
by chronic use of topical hydrocortisone to self-manage a contact
dermatitis [83]. The manifestation persisted after discontinuing
allergens that resulted positive in patch testing. As calcineurin
inhibitors and oral doxycycline showed no efficacy, the patient
was switched to daily ruxolitinib 1.5% cream with marked im-
provement. This case suggested that by the use of JAK inhibi-
tors, the risk of a rebound cytokine release due to topical steroid
withdrawal could be prevented [83].

4 | Discussion

According to reviewed publications, off-label prescriptions of
topical ruxolitinib are increasing.

Data were mostly retrieved from single case reports and series,
with few prospective and controlled studies. A variety of skin
disorders and different efficacy outcomes were described. As
previously reported [1], topical ruxolitinib may exert its efficacy
in several inflammatory skin diseases as a consequence of high
drug concentrations reached by topical JAK inhibitors in the
epidermal and dermal layers.

Compared to topical corticosteroids, the most prescribed topi-
cal anti-inflammatory drugs, which exert their efficacy through
broad anti-inflammatory action by suppressing multiple inflam-
matory pathways, ruxolitinib offers a more targeted approach.
Prolonged use of medium- to high-potency corticosteroids is
associated with significant side effects, such as skin atrophy
[84]. In contrast, ruxolitinib demonstrated only mild and tran-
sient side effects, such as application-site reactions, making it an
interesting alternative treatment. Although ruxolitinib demon-
strated overall efficacy in treating difficult-to-manage skin con-
ditions, comparative data with other topical medications or with
other JAK/STAT inhibitors are limited.

The most reported experimental application of topical rux-
olitinib was AA. Despite promising results from the oral for-
mulation of ruxolitinib in AA [23], no consistent data were
described for its topical formulation. A double-blind vehicle-
controlled trial demonstrated no significant difference be-
tween ruxolitinib and placebo [17], while a comparative
double-blind controlled trial described the lower efficacy of
topical ruxolitinib compared to topical tofacitinib and topical
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clobetasol [12]. On the other hand, single-case reports de-
scribed discrepant results, from no effect on the alopecic area
to almost complete hair regrowth. Thus, data on efficacy in
improving disease manifestations were only reported in low-
quality evidence studies [13, 19-21]. The inefficacy of topical
ruxolitinib was attributed by some authors to a decreased
drug penetration into the hair follicle [17]. Adjunctively, the
unpredictable course of AA may create a bias in the assess-
ment of the real efficacy of interventions, as spontaneous im-
provement is not so infrequent [85].

The second most reported use of topical ruxolitinib was LP.
A prospective phase II study, with a moderate strength of evi-
dence, and two case reports demonstrated promising results of
topical ruxolitinib with significant reductions in lesion counts
and symptom improvement in both cutaneous and mucosal LP
variants [36-38]. Notably, systemic JAK inhibitors have been
recently identified as a potential treatment option for recalci-
trant LP, given their capacity to influence the progression of the
disease [86-88].

Further, many studies described the efficacy of topical ruxoli-
tinib in granulomatous disorders [46, 51, 52, 57, 60]. According
to molecular studies, the primary pathogenic event in granulo-
matous disorders such as GA and sarcoidosis involves the dys-
regulation of JAK-STAT cytokines. Data indicate that topical
ruxolitinib could represent a viable treatment for granulomatous
skin conditions [47].

The use of topical ruxolitinib in psoriasis resulted in a nota-
ble improvement in disease manifestations that exceeded the
effects of a placebo and was comparable to those of an active
comparator, as demonstrated by high-quality evidence from a
randomised controlled trial [18].

Single-center experiences of topical ruxolitinib as an experi-
mental application were also reported for common skin dis-
eases such as SLE, seborrheic dermatitis, perioral dermatitis,
morphea, and lichen sclerosus, with promising results. Previous
studies confirmed the potential influence of JAK inhibitors in
many of these skin conditions [89, 90].

For these common skin diseases, the efficacy of topical ruxoli-
tinib needs to be established through further prospective stud-
ies involving a larger cohort of subjects, as these conditions are
frequently observed.

Our research also outlined off-label prescription of topical
ruxolitinib for uncommon skin conditions with unmet ther-
apeutic needs such as notalgia paresthetica, topical steroid
withdrawal, scleromyxedema, Hailey-Hailey disease, or im-
mune checkpoint inhibitor-induced eczematous reaction.
Although infrequent conditions present challenges for con-
ducting large cohort studies, single case data suggested a po-
tential use of ruxolitinib in managing the most bothersome,
recalcitrant forms.

No severe adverse effects were observed in the reviewed studies.
Further, adverse events were rare and mild, mainly localised
skin reactions. Notably, only one subject discontinued an AA
study because of a localised skin reaction [17].

Our study is limited by the inclusion of various study designs,
impacting the level of evidence obtained. Topical ruxolitinib
formulations were not homogeneous among different studies,
mainly before ruxolitinib 1.5% cream was placed on the market
for AD and vitiligo. Most of the studies prescribed ruxolitinib
1.5% cream, although different vehicles (ointments) and concen-
trations (from 0.6% to 2%) were described. Additionally, we out-
lined a variation in dosing across different studies. Frequently,
prescriptions were made on a twice-a-day basis, although some
studies described a once-a-day application. Therapy duration
also varies in different reports, lasting from 4weeks to nearly
2years. Variations in dosing regimens may result in inconsistent
efficacy outcomes across different studies. This heterogeneity
complicates efforts to draw definitive conclusions about the op-
timal dosing strategy.

Possibly, the exclusion in our research strategy of conference
abstracts, pre-print studies, and non-English papers may have
contributed to a selection bias.

A further limitation of our study is the lack of uniformity in the
measure of outcomes. Different scores were applied to account
for the improvement of skin conditions. Future studies should
adopt validated tools to assess the efficacy of topical ruxolitinib.
Finally, a possible confounder in some reports was the concomi-
tant use of both systemic therapy and other topical therapy along
with topical ruxolitinib. Further studies should clarify the possi-
ble interaction of different medications.

We underline the need for large-scale randomised RCTs to com-
pare different ruxolitinib dosages, to optimise treatment efficacy
and to assess the long-term safety profile ensuring risk-benefit
balance.

5 | Conclusions and Perspectives

In conclusion, ruxolitinib appears to be a promising topical
medication for various dermatologic conditions. To date, there
is insufficient data to assess the long-term efficacy and safety of
off-label use. Future clinical trials should evaluate ruxolitinib
cream as an alternative treatment for skin conditions that are
unresponsive to first-line therapies.
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