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Abstract: Psoriasis is a chronic, immune-mediated inflammatory disease. Despite significant advancements in therapies,
a considerable subset of patients either fails to achieve adequate response or experiences adverse effects. Herein, we present the
case of a patient with a 20-year history of psoriasis, refractory to topical therapy. She received low-dose interleukin-2 (IL-2)
monotherapy (500,000 IU subcutaneously daily for 80 consecutive days). A prompt and marked clinical improvement was noted.
No adverse events were reported, and the patient remained free of new lesions after treatment discontinuation. To our knowledge, this
is the first case of psoriasis successfully treated with low-dose IL-2 monotherapy, suggesting that this approach may represent a rapid
and effective alternative for patients with psoriasis. Further evaluation in larger clinical studies is warranted.
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Introduction

Psoriasis is a chronic autoimmune skin disorder characterized by accelerated skin cell proliferation, leading to the
formation of scaly plaques, inflammation, and substantial morbidity. It affects approximately 2% of the global popula-
tion, with symptoms that can manifest at any age, though the disease often presents in young adulthood.' Plaque
psoriasis, the most prevalent form of this chronic immune-mediated disease, manifests as scaly, inflammatory plaques
resulting from accelerated keratinocyte turnover. It imposes a significant burden on quality of patient’s life and is
associated with several comorbidities.?

Despite advances in therapies, a subset of patients remains refractory to existing treatments or experiences adverse
effects.’ Given the pathogenesis of psoriasis involves dysregulation of regulatory T (Treg) cells and effector T cells,
interleukin-2 receptor subunit alpha (IL-2Ra) has been shown to confer protection against psoriasis.* Low-dose IL-2
selectively activates and expands Treg cells, promoting immune tolerance.” Based on this rationale, adjunctive use of
low-dose IL-2 with conventional therapies has emerged as a promising therapeutic strategy for psoriasis.” However, its
use as monotherapy in psoriasis remains unexplored. We report the first case of psoriasis successfully treated with low-
dose IL-2 monotherapy.

Case Report
A 44-year-old woman presented with recurrent psoriatic plaques, primarily affecting both lower limbs. She was
diagnosed with psoriasis in 2001 and had an inadequate response to topical therapy (glucocorticoids, calcipotriol) for
over 20 years.

In 2024, she visited our outpatient clinic, where cutaneous examination showed erythematous papules on the extensor
aspects of bilateral lower extremities. These lesions expanded centrifugally and coalesced into plaques with characteristic

micaceous scaling, a condition exacerbated by excoriation (Figure 1). The baseline Psoriasis Area and Severity Index
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Figure | Micaceous scaling and erythematous plaques at baseline.

(PASI) score was 4. Laboratory investigations, including complete blood count, liver and renal function tests, and lipid
profile, were all within normal limits.

Although the disease was limited in extent, the patient experienced marked pruritus that significantly impacted her
quality of life, reflected by a Dermatology Life Quality Index (DLQI) score of 12. Given the prior inadequate response to
topical therapy, and after shared decision-making, conventional synthetic disease-modifying antirheumatic drugs
(csDMARDs) were not considered due to concerns about potential hepatorenal toxicity, and biologic DMARDs
(bDMARD:s) or Janus kinase inhibitors (JAKi) were declined because of worries regarding infection risk and cost.
Consequently, treatment was switched to subcutaneous recombinant human interleukin-2 (rhIL-2) at 500,000 IU daily.
Clinical improvement was observed as early as day 3, with noticeable reduction in scaling (Figure 2). By day 7, there was
complete resolution of desquamation with significant attenuation of erythema (Figure 3). PASI scores decreased from 4 at
baseline to 3 at day 3, 2 at day 7, and 0 at day 46, with full clinical remission defined as complete re-epithelialization and
disappearance of plaque induration (Figure 4). To consolidate the response, the patient continued to receive IL-2 for
a total of 80 days. She remained free of relapse or adverse events throughout the extended treatment period, after which
treatment was electively discontinued. As of the latest follow-up, the patient has remained free of new lesions.

Discussion

Psoriasis is a chronic inflammatory disease characterized by dysregulated immune responses, which involve pathogenic
effector T cells and impaired regulatory T (Treg) cell function. According to current guidelines, first-line therapies for
psoriasis include topical agents, csDMARDs, bDMARDs and JAKi.® While these treatments are effective for many
patients, each carries specific limitations.>’ Furthermore, treatment switching and discontinuation remain common
challenges in real-world practice.” These limitations highlight the ongoing need for novel therapeutic approaches with
distinct mechanisms of action.”

Low-dose interleukin-2 (IL-2) offers a distinctive immunomodulatory approach aimed at preferentially expanding and
activating Treg cells, thereby restoring immune tolerance.® The rapidity and sequence of the clinical response observed in
our patient are instructive. A noticeable reduction in scaling was evident within three days, suggesting a rapid modulation
of keratinocyte proliferation and differentiation. This early effect may reflect a swift, Treg-mediated modulation of the
pro-inflammatory cytokine milieu. The nearly complete resolution of desquamation and significant attenuation of
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Figure 2 At day 3, noticeable reduction in scaling.

Figure 3 At day 7, significant attenuation of erythema and near-complete resolution of desquamation.

erythema within one week aligns with the expected suppression of dermal inflammation. The subsequent achievement of
full clinical remission by day 46 indicates a consolidated restoration of immune homeostasis and tissue repair (complete
re-epithelialization and loss of plaque induration). Importantly, the patient achieved and maintained remission from day
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Figure 4 At day 46, complete resolution of erythema and plaque thickening, with full re-epithelialization.

46 through day 80 with continued treatment, after which therapy was electively discontinued. The absence of relapse at
last follow-up suggests durable treatment-free remission. This response mirrors observations from studies of low-dose
IL-2 in other T cell-mediated conditions, supporting its role as a potent immunomodulator.®

Treg cells constitutively express the high-affinity IL-2 receptor complex (CD25, CD122, and CD132), whereas
effector T cells express predominantly the intermediate-affinity receptor lacking CD25. Administration of IL-2 at low
doses selectively engages the high-affinity receptor, leading to STATS phosphorylation, proliferation, and functional
enhancement of Treg cells, without substantially activating effector T cells.” This mechanism directly targets a core
immunological defect in psoriasis, where both the number and function of Treg cells are often diminished relative to the
expanded Th17 and Thl populations.'® Multiple lines of evidence support the therapeutic potential of targeting the IL-2
pathway in psoriasis. Genetic studies have identified polymorphisms in the IL2RA gene (encoding CD25) associated
with psoriasis susceptibility, underscoring the relevance of IL-2 signaling in disease pathogenesis.'' Additionally,
a recent Mendelian randomization study has demonstrated causal associations between specific systemic cytokines,
including IL-2, and inflammatory skin diseases, further supporting the rationale for targeting this pathway. Preclinical
evidence supports the therapeutic potential of IL-2-based strategies in psoriasis. In a psoriasis-like mouse model,
treatment with either anti-IL-2/IL-2 complexes or low-dose free IL-2 resulted in a significant reduction in epidermal
thickening, accompanied by an increase in Treg cell numbers.'? In patients with psoriasis, adjunctive use of low-dose IL-
2 with conventional therapies has been shown to rebalance the Th17/Treg cell ratio in peripheral blood and improve
clinical outcomes.’ Its favorable safety profile, as demonstrated in trials for other autoimmune diseases, further enhances
its appeal.'*'*

To our knowledge, this is the first documented case of refractory plaque psoriasis successfully treated with low-dose
IL-2 monotherapy. Notably, low-dose IL-2 is not currently recommended by any major psoriasis guidelines. However, for
patients who decline or have contraindications to DMARDs or JAKi, IL-2 may represent a potential alternative
immunomodulatory strategy.

This case study is limited by its single-patient design; therefore, the results should be interpreted as hypothesis-
generating. Additionally, we acknowledge the absence of longitudinal immune monitoring (eg, Treg cell frequency or
cytokine profiling) and the relatively short follow-up duration, which preclude definitive conclusions regarding the
mechanistic basis and long-term durability of the response.
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Conclusion

Low-dose IL-2 may serve as a viable treatment option for patients with psoriasis who are refractory to topical therapy or
who decline DMARDs or JAKi due to safety concerns or cost. However, its use requires validation through controlled
studies with immune monitoring.

Ethics Statement

The Institutional Review Board of Peking University People’s Hospital determined that formal ethical approval was not
required for the publication of a single case report, as it does not meet the definition of human subjects research requiring
full board review. Nonetheless, the study was conducted in accordance with the Declaration of Helsinki. Written
informed consent was obtained from the patient for the publication of this case report and its accompanying images.
The treatment decision was made after thorough discussion of available options, and the patient provided voluntary
written consent for off-label use of low-dose 1L-2.
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