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Abstract: We present the case of a 58-year-old male patient who presented with pruritic skin plaques and papules on the scalp, face, 
back, and back of the hands for over a year. The symptoms worsened upon exposure to sunlight and improved on cloudy days. Despite 
previous attempts at treatment with glucocorticoid ointment and antihistamine drugs, the patient experienced progressive aggravation 
of symptoms. Physical examination revealed hypertrophic and infiltrating nodules, with significant scratches and local exudation. Skin 
biopsy confirmed the diagnosis of sun-induced dermatosis. The patient was initiated on tofacitinib, an oral Janus Kinase inhibitor, 
along with a halometasone ointment, oral ebastine tablets, and strict sun protection. Over the course of four revisits spanning four 
months, the patient experienced a significant improvement in symptoms, with the rash almost disappearing and pruritus subsiding. The 
treatment was well tolerated and no adverse effects were observed. Follow-up for six months post-treatment showed no recurrence of 
symptoms. This case highlights the efficacy of tofacitinib in managing sun-induced pruritic plaques and suggests it as a potential 
therapeutic option in similar cases. 
Keywords: tofacitinib, sun-induced dermatosis, chronic actinic dermatitis, pruritic plaques

Introduction
Photodermatoses, also known as disorders of cutaneous photosensitivity, encompass a diverse array of inflammatory skin 
conditions that are triggered or exacerbated by exposure to solar radiation.1,2 Among these, chronic actinic dermatitis 
(CAD) is a rare, persistent immunological photodermatosis that manifests as a pruritic eczematous eruption on sun- 
exposed skin when subjected to ultraviolet (UV) light,3,4 encompassing both ultraviolet A and ultraviolet B, as well as 
visible light,5 accompanied by the development of papules and lichenified plaques.6 In severe cases, it can progress to 
erythroderma with palmoplantar hyperkeratosis,7 and in some instances, it can transform into cutaneous lymphoma.8 

However, the exact pathophysiology remains unknown.3 Some hypotheses suggest that the disease mechanism may 
involve a delayed-type hypersensitivity reaction to an endogenous photoinduced antigen, postulated as UV-altered 
DNA.9,10 It is believed that the recognition of UV-induced neoantigens by lymphocytes in the skin may underlie this 
process.7 While CAD affects individuals of any sex and age, it primarily develops in men over 50 years of age,11,12 

particularly those with fair skin,13 often engaging in outdoor activities.10 These sex and age patterns appear to be more 
pronounced in Asian populations.3,14 CAD follows a relapsing and remitting course, which significantly compromises the 
affected individual’s quality of life.6

The diagnosis of CAD is based on clinical presentation, phototesting, and histological examination. Phototesting is 
a crucial diagnostic tool for quantifying light-related symptoms, and histological examination of skin biopsy specimens 
aids in confirming the diagnosis.15 The management of CAD includes strict sun protection, photoprotective clothing, and 
the use of UVA and UVB sunscreens.10 Currently, no curative treatment for CAD.5 Topical calcineurin inhibitors (TCIs) 
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and topical and systemic corticosteroids are first-line pharmacological management options. In severe cases, indicated 
systemic immunosuppression usually involves cyclosporine, methotrexate, mycophenolate mofetil, and azathioprine.6,16 

However, these treatment options may not always be capable of controlling symptoms and can lead to inadequate 
outcomes or serious side effects in many instances.10,11,17

Case Presentation
A 58-year-old male patient presented with pruritic skin plaques and papules on the scalp, face, back, and back of the 
hands that had persisted for over a year. The symptoms worsened upon exposure to sunlight and improved on cloudy and 
rainy days. The patient had sought medical help previously and received a diagnosis of “eczema.” Treatment with 
glucocorticoid ointment and oral antihistamines provided only short-lived relief, leading to the progressive aggravation of 
symptoms. Physical examination revealed hypertrophic and infiltrating nodules of varying sizes with significant scratches 
and local exudation (Figure 1a and b). A biopsy of the occipital skin confirmed the diagnosis, demonstrating epithelial 
keratosis, hyperkeratosis, and lymphocytic infiltration around the blood vessels and skin appendages (Figure 2a-c). The 
patient was initiated on tofacitinib at a dosage of 5 mg twice a day(bid), along with halometasone ointment and oral 
ebastine (20mg qd) tablets. During the first revisit (4th weeks after the first dose administration), the patient reported 
improved symptoms, including alleviation of itching and a decline in rash (Figure 1c and d). Blood tests, including 
routine coagulation and liver and kidney function tests, revealed no abnormalities (8th weeks after the first dose). The 
patient underwent subsequent revisits after one month (12th weeks after the first dose) (Figure 1e and f). The symptoms 
continued to improve steadily. The blood test results were within normal ranges. By the fourth revisit (16th weeks after 
the first dose), the rash was almost imperceptible and pruritus was no longer prominent (Figure 1g and h). The patient 
discontinued the use of halometasone ointment and oral ebastine tablets, while strictly adhering to sun protection 
measures. Follow-up for six months showed no recurrence of symptoms, and the patient continued to receive oral 
tofacitinib once daily.

Discussion
The disease presents as persistent eczematous infiltrated papules and plaques, primarily affecting sun-exposed areas 
including the face, scalp, neck, dorsal hands, and forearms. Consequently, the management of Chronic Actinic Dermatitis 

Figure 1 Characterization of Lesions Throughout the Treatment Course. (a and b) hypertrophic and infiltrating nodules of varying sizes on face and hand; (c and d) During 
the first revisit, the patient reported improved symptoms, including alleviation of itching and a decline in rash; (e and f) during the 2nd revisit after treatment; (g and h) 
During 4th revisit, rash was almost imperceptible and pruritus was no longer prominent.
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(CAD) involves prevention of sun exposure. However, in some instances, even a brief exposure to sunlight or skin 
coverage can trigger the development of eczema. As the disease advances, the affected skin undergoes thickening and 
roughening, characterized by mossy lesions and intensified pruritus, potentially resulting in skin scratching and 
complications such as localized skin infections and irritant dermatitis.5 CAD is a debilitating disease that significantly 
restricts the quality of life of those who suffer from it as well as their close associates. These patients must entirely avoid 
outdoor activities, and some may even lose their jobs.11

Although topical corticosteroids, antihistamines, and other first-line medications are frequently used to manage this 
disease, some patients may experience treatment resistance or temporary relief of symptoms. Chronic actinic dermatitis is 
a rare and severe type of photodermatitis that is often be debilitating. Conventional treatments, such as photoprotection, 
topical steroids, and immunosuppressive agents, might not provide satisfactory results in stubborn cases.18 Moreover, 
long-term use of these traditional medications to treat CAD carries significant health-related risks and side effects.10 In 
the scientific literature, research has explored novel therapies and drugs for CAD treatment, including phototherapy, 
thalidomide, apremilast, and biological therapies such as dupilumab and tofacitinib, which have shown effectiveness in 
CAD treatment16 with minimal adverse effects.10

Dupilumab, a monoclonal antibody antagonist inhibiting interleukin-4 and interleucin-13, has demonstrated excellent 
clinical benefits in treating drug-resistant CAD, including good safety and tolerance. Additionally, it has been used in 
combination with methotrexate for severe refractory CAD, yielding successful outcomes.10,16,17

The JAK-STAT pathway is a common signaling pathway used by many cytokines that are important for skin health. 
Inhibition of this pathway using JAK inhibitors could be a promising treatment for a variety of skin disorders.19,20 These 
inhibitors target various cell types, including CD8-positive T cells, and suppress the interferon-gamma and interleukin 
pathways by blocking the action of four key tyrosine kinases: JAK1, JAK2, JAK3, and tyrosine kinase 2 (TYK2). 
Tofacitinib, a selective oral Janus Kinase inhibitor (JAK1 inhibitor), has proven effective in treating several T cell- 
mediated dermatoses such as psoriasis, atopic dermatitis, dermatomyositis, alopecia areata, and vitiligo, which do not 
respond to classical immunosuppressive therapy.7,19,21 Considering the growing evidence that Chronic Actinic Dermatitis 
(CAD) involves cytotoxic T cell activity inhibition of the JAK pathway holds potential as a therapeutic approach. In 

Figure 2 Microscopic Examination of Tissue Sections: Histopathological Findings. (a and b) Acanthosis of the epithelium with elonged rete ridges, as well as the lymphocytic 
infiltration around dermal blood vessels and appendages; (c) Blue arrow; epidermal dyskeratosis and hyperkeratosis, Black arrow; acanthosis with elonged rete ridge, Green 
arrow; lymphocytic infiltration around dermal blood vessels and appendages.
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a case report by Dev et al, in which the patient exhibited persistent CAD and conventional medications had no effect, the 
decision to use tofacitinib was made. Subsequently, the symptoms significantly improved, with complete resolution of the 
rash and relief of the itching. The treatment was well tolerated and no adverse effects were observed. The observed 
sustained response suggests the potential of this drug for long-term control of CAD.21 Vesely et al reported another case 
of severe CAD that did not respond to any of the following treatments: potent topical steroids, 0.1% tacrolimus ointment, 
prednisone, hydroxychloroquine, methotrexate, azathioprine, mycophenolate mofetil, cyclosporine, omalizumab, acitre-
tin, oral bexarotene, extracorporeal photopheresis, or various combinations of these treatments. Tofacitinib citrate was 
then decided upon, resulting in successful remission of the symptoms of the disease.7 Another reported case informed of 
a patient with CAD who did not respond to conventional treatment. Subsequently, after the administration of tofacitinib, 
there was a remission of symptoms without the presence of adverse effects.22 The patient in our study also used first-line 
drugs for their condition, such as topical glucocorticoid ointments, loratadine, cetirizine, and other antihistamines. 
However, these results were unexpected. Consequently, we opted to administer tofacitinib at twice a daily dose of 
5mg bid, combined with ebastine (20 mg/day) and halometasone ointment, leading to significant symptom improvement. 
Additionally, although photobiology and photopatch tests are recommended for patients with clinically compatible CAD 
findings,4,6,12 we did not employ these tests in our patient because of their inability to perform the procedure.

Recent studies have offered exciting prospects for treating Chronic Actinic Dermatitis (CAD) using JAK inhibitors, 
a class of drugs that target specific inflammatory pathways. These studies demonstrated significant improvements in the 
disease burden and encouraging safety profiles. Pappa et al explored the potential of upadacitinib, a selective and 
reversible JAK inhibitor, in the treatment of CAD. While its efficacy in managing other skin conditions, such as atopic 
dermatitis, has been established, its impact on CAD remains unknown. This study showed promising results, suggesting 
that upadacitinib is a potential therapeutic option for patients with CAD.23 Maguire et al reported a case of a 69-year-old 
man with severe CAD who achieved complete clinical and phototest remission after receiving baricitinib, another JAK 
inhibitor. This case adds to the growing body of evidence supporting the potential of JAK inhibitors for the treatment of 
CAD.24 Jin et al reported the effectiveness of brobrobrocitinib in a patient with CAD, highlighting the growing range of 
JAK inhibitors that show promise for this challenging condition.25 These preliminary studies offer a glimmer of hope for 
CAD patients. Summary of off-label use of drugs for the treatment of CAD is given in Table 1.

Although ultraviolet light is the causative factor of CAD, some studies have indicated that ultraviolet light can also be 
utilized for diagnosing and managing photodermatosis. On the one hand, phototesting can be useful in confirming 
photosensitivity disorders, particularly immunologically originated photodermatoses. Once the diagnosis is confirmed, 
phototherapy can be employed to treat many photodermatoses.15,18 Phototherapy is effective for CAD and seems to 
enhance patient tolerance to sunlight, consequently reducing disease extent, as demonstrated by Wang et al who 
employed the UV-A rush hardening technique at various intervals.11

Apremilast is an orally administered small-molecule compound that specifically inhibits the enzyme phosphodiester-
ase-4 (PDE-4) and modulates the immune system by increasing intracellular cyclic adenosine monophosphate (cAMP) 
levels and inhibiting the production of IL-2 and 8, interferon-gamma, and tumor necrosis factor (TNF).28 Apremilast acts 
as a broad-spectrum anti-inflammatory.26 The use of this drug has shown significant improvement in skin lesions after 
four weeks of treatment, resulting in the complete elimination of characteristic CAD lesions. Furthermore, no significant 
adverse effects were reported during the 12-week follow-up period.28 Apremilast has been suggested as a potential 
substitute for steroid medications.26 On the other hand, severe chronic actinic dermatitis symptoms have also been 
successfully controlled by prescribing thalidomide. However, its limitations include numerous adverse effects such as 
drowsiness, dizziness, digestive issues, constipation, teratogenicity, irreversible peripheral neuropathy, and venous 
thromboembolism.18

Nutrients and natural compounds can also exert therapeutic effects one numerous diseases.29,30 Colostrum-derived 
macrophage-activating factor (colostrum-MAF) is a health-promoting substance containing degalactosylated/desialylated 
bovine colostrum, which is frequently used in patients with atopic dermatitis and autism. Ichihashi et al suggested that 
this compound could also be effective in the treatment of CAD. The potential mechanism may be associated with the 
modulation of M1 and M2 macrophages and regulation of inflammation.27
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Table 1 Off-Label Use of Drugs for Chronic Actinic Dermatitis

Reference Type of 
Report

Previous Treatment Off-Label Treatment Response Adverse 
Effects

Vesely, 
20177

Case report Topical steroids, tacrolimus, prednisone, 
hydroxychloroquine, methotrexate, azathioprine, 

mycophenolate mofetil, cyclosporine, omalizumab, 

acitretin, oral bexarotene, extracorporeal photopheresis

Tofacitinib, 5mg twice daily Clearing of lesions within 8 weeks of 
initiation of therapy

Herpes zoster

Ali, 202210 Case series Topical mometasone furoate, oral antihistamines, 

Methotrexate, hydroxychloroquine, azathioprine

Dupilumab was initiated off-label at a 600-mg 

loading dose and 300mg subcutaneously biweekly 
with the concomitant of hydroxychloroquine 100mg 

two times a day for 8–20 weeks.

Clearing of lesions within 16 weeks 

of initiation of therapy

None

Chen, 

202216

Case report Topical corticosteroids, oral hydroxychloroquine, 

tripterygium glycoside tablets, ebastine

Dupilumab (with an initial dose of 600 mg, followed 

by 300 mg every other week, subcutaneously 

injection)

Clearing of the lesions within 16 

weeks after therapy

Not reported

Patel, 

202017

Case series Corticosteroids, mycophenolate mofetil, methotrexate, 

azathioprine

Dupilumab 600 mg subcutaneously followed by 

300 mg every other week.

Reduction in erythema, scaling, 

induration, and pruritus associated 
with the affected areas within one 

month of starting dupilumab

Conjunctivitis, 

facial redness

Lahouel, 

202018

Case report Oral steroids, hydroxychloroquine sulfate, 

methotrexate, cyclosporine

Thalidomide (100 mg/d) Stable improvement of itching, skin 

infiltration, and leonine aspect after 
3 months of therapy

None

Duraisamy, 
202219

Case series Systemic corticosteroids, cyclosporine, colchicine, 
azathioprine, methotrexate, apremilast

Tofacitinib 5mg twice daily IMPROVEMENT following treatment Weight gain, 
infections

Dev, 
202321

Case report clobetasol propionate, topical tacrolimus, oral 
hydroxyzine, oral prednisolone, oral methotrexate, 

azathioprine, acitretin, hydroxychloroquine

Tofacitinib, 5mg twice daily Clearing of lesions within 6 weeks of 
initiation of therapy

None

Pappa, 

202323

Case report Topical and systemic corticosteroids, calcineurin 

inhibitors, ciclosporin, oral methylprednisolone

Upadacitinib 15 mg daily Complete resolution within 4 weeks 

of treatment

None

Maguire, 

202324

Case report Topical corticosteroids, systemic steroid, azathioprine, 

mycophenolate mofetil, methotrexate, acitretin, 

alitretinoin

Baricitinib 2 mg orally once daily CLEARING within 16 months of 

treatment

Allergy

Jin, 202325 Case report Oral antihistamines, hydroxychloroquine, topical 

glucocorticoids, tacrolimus ointment

Abrocitinib 100 mg once daily Clearing within 6 weeks of 

treatment

None

(Continued)
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Table 1 (Continued). 

Reference Type of 
Report

Previous Treatment Off-Label Treatment Response Adverse 
Effects

Kaushik, 

202026

Case report Corticosteroids, azathioprine, cyclosporine, 

hydroxychloroquine

Oral Apremilast, initially at 10 mg/day, gradually 

hiked to 30 mg/day over 1 week

Clearing of lesions within 6 weeks of 

initiation of therapy

None

Ichihashi, 

201927

Case report Systemic corticosteroid hormone, topical steroid 

hormones, calcineurin inhibitor, tacrolimus

Colostrum-MAF Free from erythema Not reported

Wang, 

202322

Case report Systemic glucocorticoids, oral antihistamines, 

hydroxychloroquine, topical glucocorticoids, thalidomide

Tofacitinib, 5 mg twice daily Clearing of lesions within 2 months 

of initiation of therapy

None
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Several studies have reported that CAD development is linked to dysregulated inflammation and oxidative stress.5,20 

Additionally, it’s also observed that CAD patients are more susceptible to infections following skin biopsy.3 Photo allergy 
triggers the alteration of endogenous skin antigens, followed by inflammation mediated by CD8+ T cells, a process 
similar to the delayed-type hypersensitivity in allergic contact dermatitis. Studies have shown increased CD8+ T-cell 
aggregation within the epidermis and a low CD4:CD8 ratio in patients with CAD. Repeated exposure to ultraviolet light 
triggers an inflammatory response, leading to the formation of characteristic lesions. Long-standing lesions can display 
lichenification and pigmentary changes.17,26 In contrast, mast cells may be involved in the early process of CAD, whereas 
dendritic cells and tissue-resident memory T cells may be related to the chronic process of the disease.3

Expression of the SPAG5/FOXM1 axis is associated with UV-mediated inflammation, keratinocyte proliferation, 
oxidative stress, and increased apoptosis. In a study by Chen et al, utilizing in vitro models, it was observed that UV rays 
could enhance the expression of the SPAG5/FOXM1 axis in cells. Conversely, the use of curcumin, a natural compound 
from turmeric, delayed and restricted the expression of SPAG5/FOXM1, successfully reversing the effects caused by UV 
rays. The results demonstrated decreased keratinocyte proliferation, and lower levels of inflammation, oxidative stress, 
and apoptosis.5

CAD has also been associated with other pathologies. For instance, individuals with contact allergy to plants, 
compounds such as sesquiterpene lactones, fragrances, sunscreens components, or those presenting with other types of 
photodermatoses have a higher risk of developing CAD.4 In a case report by Fujii et al, in which the patient had an 
allergy to sesquiterpene lactones present in chrysanthemums, CAD also developed. However, CAD symptoms and 
photosensitivity also improve upon being informed to avoid contact with the plant.31 CAD develops more frequently 
during periods of high sun exposure, such as the summer, and can persist throughout the year in severe cases. Recent 
studies indicate that while solar exposure is indeed the primary risk factor, climate change, air pollutants, and air quality 
are exacerbating factors for symptomatology.1,3,8

It has been reported that CAD patients have decreased albumin and increased uric acid levels. Additionally, they 
present a higher risk of skin infections following biopsy. These effects can be attributed to the destruction of the skin 
barrier, exudation, and desquamation of the skin.3 At the genetic level, the expression of the WAKMAR2 gene might be 
associated with the dermatological barrier in CAD,32 whereas UV-induced hsa-miR-31-3p has been correlated with the 
severity of CAD, and plays a significant role in regulating the keratinocyte permeability barrier by targeting CLDN1, 
a gene involved in regulating epithelial barrier permeability and barrier function.8

Tofacitinib appears to be a promising therapeutic option for patients with sun-induced pruritic plaques that do not 
respond adequately to conventional treatment. This case report underscores the importance of considering alternative 
therapeutic approaches in refractory cases and suggests that tofacitinib could be an effective and well-tolerated treatment 
in such scenarios.

Limitations
Effective long-term treatments for CAD are lacking and the disease course tends to be persistent and chronic. Limited 
studies exist regarding the use of tofacitinib for the treatment of CAD. Further studies and broader trials are warranted to 
assess the long-term efficacy and safety of tofacitinib in this patient population.
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