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Purpose: At present, we have entered the era of using biological agents and small molecule targeted drugs to treat diseases. Although
there have been many reports of biological agents treating pityriasis rubra pilaris recently, the clinical application of the JAK inhibitors
in the treatment of pityriasis rubra pilaris has been rarely reported, and there is a lack of evidence on the safety and efficacy of these
drugs. We explore the use of the JAK inhibitor tofacitinib in the treatment of pityriasis rubra pilaris with significant efficacy and no
significant side effects, providing new ideas for the clinical treatment of pityriasis rubra pilaris.

Methods: We cover a case of pityriasis rubra pilaris treated with the JAK inhibitor tofacitinib, which showed significant efficacy
without any adverse effects.

Results: This case report showed that the JAK inhibitor tofacitinib had significant clinical efficacy in the treatment of pityriasis rubra
pilaris. We speculated that the treatment of pityriasis rubra pilaris with the JAK inhibitors may be related to blocking the activation of
the JAK/STAT pathway, thereby blocking the high expression of cytokines IL-17, IL-12/1L-23, IL-23, TNF-o.

Conclusion: The JAK inhibitor tofacitinib can become a new option for treating pityriasis rubra pilaris.
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Introduction

Pityriasis rubra pilaris (PRP) is a rare chronic inflammatory erythematous and squamous keratotic pruritus dermatosis
characterised by erythematous desquamative and hyperkeratotic follicular papules of unknown aetiology.' There are no
international guidelines for the treatment of this disease. It shares many similarities with psoriasis in terms of pathogen-
esis, histopathology, and clinical manifestations. Based on the currently reported clinical cases, treatment is also
challenging and unsatisfactory.®> Recently, Janus kinase (JAK) inhibitors upadacitinib and tofacitinib have been success-
fully used for the treatment of PRP.** Here, we report a case of PRP patient who did not respond well to conventional

treatment but achieved significant efficacy through treatment with the JAK inhibitor tofacitinib.

Case Presentation

A 39 years old female patient was admitted because of “recurrent systemic erythema, papules, and itching for more than
20 days” (Figure 1A and B). Her laboratory examinations were basically normal (Including hepatitis B, AIDS, syphilis,
liver and kidney function, blood test, etc). Over the past more than 20 days, She was diagnosed with chronic urticaria and
treated, but there was no improvement. After admission, we arranged skin pathological examination for the patient and
confirmed the diagnosis as PRP. Skin pathological examination:Excessive keratinization accompanied by focal incom-
plete keratinization, alternating tessellated changes in some areas, thinning of the granular layer, hypertrophy of the
stratum spinosum, elongation and widening of the epidermal prominence, and visible hair follicle angle tethers. The
superficial dermal capillaries were markedly dilated with scattered or small perivascular lymphocytic infiltration. As
shown in figure (Figure 1C and D). The patient was treated with topical corticosteroids (halometasone cream) and
systemic therapies (acitretin and olopatadine). Nevertheless, itching and rash did not show significant improvement.
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Figure | (A) and (B) Changes in skin before tofacitinib treatment. (C) and (D). Skin histopathology images. (E) and (F). Image of skin lesions after 2 weeks of tofacitinib
treatment.

According to some case reports, secukinumab and ustekinumab have shown significant efficacy in treating PRP.%~°
We were prepared to administer secukinumab or ustekinumab monoclonal antibody to patients.

However, due to the high cost, the patient refused this medication. Recently, the JAK inhibitors have been approved
for use in psoriasis and have shown significant therapeutic effects. Considering that PRP shares many similarities with
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psoriasis in terms of pathogenesis, pathology, and clinical manifestations. Therefore, we attempted to treat patients with
the JAK inhibitor tofacitinib. Therefore, we attempted to treat the patient with the JAK inhibitor tofacitinib at an oral
dose of 5 mg bid. After one week, the rash significantly decreased and itching significantly improved, indicating effective
treatment; The patient used tofacitinib for a total of 2 months, 5 mg bid for 1 month, and 5 mg qd for 1 month. Skin
photos were taken before and 2 week after treatment with tofacitinib (Figure 1E and F). We closely observed the patient
and observed good therapeutic effects with no adverse reactions during the 2-month period of tofacitinib administration.
The patient was followed up for 2 months after discontinuation of medication and no recurrence was observed.

Discussion

PRP is a rare and difficult to treat autoimmune disease, and the clinical use of traditional drugs has poor therapeutic
effects. Research has shown that abnormal secretion of cytokines such as IL-17, IL-12/IL-23, IL-23, TNF-a are involved
in the pathogenesis of PRP.'® However, the inflammatory response mediated by these cytokines is mainly related to the
activation of the JAK-STAT pathway.'' The JAK signaling pathway and transcription activator STAT pathway are the
most common intracellular signaling pathways, and their activation can affect cell proliferation and apoptosis[IJAK is
a highly active intracellular enzyme composed of JAK1, JAK2, JAK3, and TYK2, which mediates cytokine signaling on
the cell membrane and causes inflammation. Tofacitinib is a non-selective JAK inhibitor that can directly inhibit the
activation of the JAK-STAT pathway. We speculate that it can block the transcription of cytokines such as IL-17, IL-12/
IL-23, IL-23, TNF a, etc, thereby inhibiting the immune inflammatory response. Before using tofacitinib, we screened
the patient’s liver and kidney function, coagulation function, hepatitis B, and pulmonary tuberculosis, and did not find
any significant abnormalities. After 2 months of medication treatment, there were no side effects such as herpes zoster,
upper respiratory tract infection, or thrombosis. We believe that tofacitinib can become a new option for treating PRP. At
the same time. The case report of PRP treated with tofacitinib achieved good therapeutic effects after failure to use
acitretin and ixekizumab.’

Conclusion
Therefore, the JAK inhibitor tofacitinib is a promising option for treating PRP[1In future, larger sample sizes and clinical
studies are required to provide more evidence.
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