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Abstract: Basal Cell Carcinoma (BCC), a prevalent skin cancer originating from keratinocytes, is mainly caused by the malfunction-
ing of the Hedgehog (Hh) signaling pathway. Surgical removal stands as the primary treatment, while non-invasive remedies
encompass treatments like topical drug therapy, photodynamic therapy, radiotherapy, and molecular biologics, among others. For
patients with locally advanced or metastatic basal cell carcinoma, agents targeting the Hedgehog signaling pathway, like sonidegib,
have received approval, especially in cases where the lesion is inoperable or unsuitable for radiotherapy. Lupus erythematosus (LE), an
autoimmune disorder, may include skin symptoms (such as discoid lupus erythematosus, DLE) and various systemic forms. Presently,
there’s a lack of documented clinical use of sonidegib in BCC patients alongside LE, particularly due to its unclear immunomodulatory
impact on existing autoimmune diseases. In this report, we present a case involving a BCC patient and systemic lupus erythematosus
(SLE), who received sonidegib treatment yielding positive results without simultaneously triggering lupus erythematosus activity.
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Introduction

Basal cell carcinoma ranks as the predominant skin cancer, making up 80% of non-melanoma skin cancers (NMSC), with
its worldwide occurrence rate showing a consistent yearly rise of about 10%."? The development of BCC is mainly
ascribed to exposure to ultraviolet light, genetic predisposition, and the unregulated triggering of the Hedgehog signaling
pathway.>* Most BCC cases are operable and treatable. However, cases of locally advanced BCC (1aBCC) or metastatic
BCC continue to depend on specific systemic treatments,™° such as the US-approved Hedgehog pathway inhibitor (HHI)
sonidegib. In 2015, the Food and Drug Administration (FDA) was responsible for the treatment of 1aBCC patients who
could not undergo curative resection or radiotherapy.” The Hedgehog (Hh) pathway is critical for basal cell proliferation
and frequently dysregulated in basal cell carcinoma (BCC). This evolutionarily conserved pathway supports embryonic
development and maintains adult skin homeostasis, hair follicle regeneration, and stem cell self-renewal. Physiologically,
PTCHI negatively regulates SMO, a G protein-coupled receptor. In BCC, tumorigenesis primarily arises from ligand-
independent PTCH1 mutations (85-90%) or SMO mutations (10%), leading to constitutive activation of the Hh signaling
pathway.®®° By specifically inhibiting the Smoothened (SMO) receptor, a crucial element in the Hedgehog signaling
pathway, sonidegib hinders the advancement of basal cell carcinoma.’ Sonidegib, through its targeted interaction with
SMO, reduces the overactivation of the Hh pathway, thereby inhibiting the growth and spread of tumor cells.'®'* The

effectiveness of sonidegib in treating 1aBCC is largely attributed to this specific mechanism.
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Nonetheless, individuals suffering from simultaneous systemic lupus erythematosus (SLE) or chronic cutaneous lupus
erythematosus (CCLE) encounter distinct treatment hurdles: chronic inflammation and immune imbalance linked to lupus
can intensify BCC aggression,'*'® while conventional immunosuppressants (eg, the use of corticosteroids and anti-
malarials could jeopardize anti-cancer therapies,'’ while localized treatments like surgery and radiotherapy might worsen
the condition in areas affected by lupus lesions'*'?).

Present studies on the application of HHI in autoimmune disease patients are still scarcely recorded. Sonidegib, being
a second-generation HHI, achieves cancer-fighting properties by specifically attaching to SMO, yet its possible immu-
nomodulatory impacts and safety/efficacy characteristics are still unclear. Here, we initially present a case of a patient
suffering from locally advanced facial BCC, alongside persistent SLE, who attained Complete Response (CR) and
experienced no SLE disease activity via sonidegib treatment. The case offers a framework grounded in evidence for the

meticulous handling of intricate conditions.

Case Presentation

A 65-year-old woman came to the clinic in August 2024, reporting a 36-month struggle with ongoing non-healing nasal
skin ulcers. She has been battling lupus erythematosus for over two decades and has been on multiple medications for an
extended period to manage the disease’s advancement, including Methylprednisolone Tablets 4mg/day, Calcitriol Soft
Capsules 0.25pg/day, and Hydroxychloroquine Sulfate Tablets 0.1g/day. In September 2023, the patient’s nasal skin
experienced a relapse, which was eventually treated medically. The lesion was histopathologically confirmed as basal cell
carcinoma (BCC) in June 2024 (Figure 1). Owing to the prolonged use of immunosuppressive drugs, potential challenges
in wound healing post-surgery, and significant effects on her looks, the patient declined surgical intervention. Following
a thorough evaluation, the patient was given 200 mg/day of oral sonidegib (ODOMZO)®, and the patient’s blood and
biochemical indicators were tracked at the start, one month, three months, and six months to document any potential
clinical side effects. Before initiation of the targeted therapy, the patient’s clinical symptoms of SLE and relevant disease
activity indices were all stable. The patient adhered well to the treatment regimen, consistently consuming 200mg/day
sonidegib, 4mg/day Methylprednisolone Tablets, 0.25ug/day Calcitriol Soft Capsules, and 0.1g/day Hydroxychloroquine
Sulfate Tablets. The subsequent check-up revealed that the patient’s nasal sores had been progressively abrading and
diminishing in size since starting the medication, with the images indicating that recovery was essentially realized after
a 6-month treatment period (Figure 2). Throughout the treatment, the patient’s levels of hemoglobin, lymphocyte count,
creatine kinase, creatinine, glucose, alanine aminotransferase (ALT), aspartate aminotransferase (AST), and amylase
largely stayed within normal limits, exhibiting no notable variations (Table 1). Since the administration of the medica-
tion, the patient has been free from negative side effects like muscle spasms, taste disturbances, or diminished appetite,
and no reoccurrences of lupus erythematosus have been noted during the therapy. During the follow-up period, as the
patient self-reported subjective improvement in cutaneous lesions with no other significant discomfort, she declined
dermoscopic examination and comprehensive assessment of SLE activity markers (including complement levels and anti-
dsDNA antibody titers), thereby precluding the acquisition of these diagnostic parameters. As a result, our analysis was
confined to lupus-associated biomarkers derived from the patient’s most recent routine blood tests, all of which remained
within normal reference ranges (Table 2).

Figure | Pathological section of nasal skin ulcer. (A) Low-power view showing tumor cell nests within the dermis connected to the epidermis (H&E; original magnification x40).
(B) Medium-power view highlighting the nested growth pattern of tumor cells (H&E; original magnification x100). (C) High-power view demonstrating peripheral palisading of
tumor cells with clear borders and mucinous degeneration in the surrounding stroma (H&E; original magnification x200).
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Figure 2 Photographs of basal cell carcinoma in a patient with lupus erythematosus who achieved complete clearance following treatment with sonidegib. (A) Before
treatment, a coin-sized skin lesion is visible on the left side of the nose, with part of it covered by a thick brown crust and the other part showing a shallow ulceration with
a red appearance. (B) | month of treatment, the thick crust at the lesion site mentioned above has fallen off, revealing a fresh red base surface with scattered blood scabs,
and white scales can be seen around the edge. (C) 2 months of treatment, there is an erythematous patch approximating the size of the original lesion, exhibiting a central
brown crust and yellow-white scales, and no evidence of ulceration. (D) 4 months of treatment, the erythematous patch remains unchanged in size, overlaid with diffuse
yellow-white scales. (E) 5 months of treatment, the erythematous patch remains unchanged in size, with scattered thin yellow-white scales. (F) 6 months of treatment, the
erythematous patch has slightly decreased in size compared to prior observations, with scattered sparse round yellow crusts.

Discussion
Currently, two Hedgehog pathway inhibitors (HHIs), namely sonidegib and vismodegib, have received approval for the
systemic treatment of 1aBCC and metastatic BCC. To date, no conclusive evidence has emerged to demonstrate significant
differences between these two drugs in terms of their therapeutic efficacy and drug resistance profiles.>*' Furthermore, only
sonidegib is currently accessible in the Chinese market. This instance marks the inaugural recorded use of sonidegib, which
has proven effective in treating both conditions: locally advanced basal cell carcinoma (1aBCC) and SLE. The result not only
introduces an innovative approach to treating intricate multimorbidities but also reveals the possible immunomodulatory
impact of Hedgehog pathway inhibitors (HHIs), possibly expanding their use in clinical settings.

By inhibiting the Smoothened (SMO) receptor, HHIs curtail the continuous activation of the Hedgehog pathway and
additionally hinder BCC’s growth and spread. Remarkably, the patient attained a full response (CR) while keeping SLE
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Table | Lab Results Pertaining to Sonidegib Pre and Post-Treatment

Ist Month | 2nd Month | 3rd Month | Normal Range
Hemoglobin (Hb) 136g/L 134g/L 135g/L 110-150 g/L
Lymphocyte count 0.91x10%/L | 1.42x10°/L | 0.94x10°/L | 0.8-4.0xI0°/L
Alanine aminotransferase (ALT) | 23U/L 25U/L 26U/L 2-40 U/L
Aspartate transaminase (AST) 30U/L 33U/L 31U/L 2-40 U/L
Glucose 4.92mmol/L | 5mmol/L 4.9mmol/L 3.9-6.1 mmol/L
Creatine kinase (CK) 16 1U/L 178U/L 170U/L 40-200 U/L
Creatinine (Cr) 59.7umol/L | 63umol/L 59umol/L 44-97 umol/L

Table 2 Certain SLE Disease Activity Indicators After a 6-Month Therapy

Items Test Result | Frame of Reference
Hemoglobin (Hb) 135 I15-150g/L

Platelet (Plt) 152x10° (125-350)x 10°/L
C-reactive protein (CRP) <10 0-10mg/L

Erythrocyte Sedimentation Rate (ESR) | 36 0-15mm/H

activity regulated, indicating sonidegib’s possible immunomodulatory impact on immune cells from the tumor microenviron-
ment (TME), indirectly influencing autoimmune reactions. Animal studies demonstrate that HHIs reduce the levels of pro-
inflammatory cytokines (eg, IL-6, TNF-a),**>*
to conventional immunosuppressants such as glucocorticoids, sonidegib’s treatment approach avoids the need for a wide range

which may explain the sustained remission of SLE in this patient. In contrast

of immune inhibitors,?' thus reducing the likelihood of secondary infections and the unexpected advancement of cancer.

Earlier Basal Cell Carcinoma Outcomes With Sonidegib (LDE225) Treatment (BOLT) studies showed that sonidegib
therapy for advanced BCC achieved a 58% objective response rate,” yet deliberately omitted patients with autoimmune
coexisting conditions. The case we present shows a full response (CR) in line with BOLT effectiveness standards,
keeping lupus in a dormant state without significant adverse effects (AE) from the treatment, thereby questioning the
common belief that targeted treatments would increase risk in populations with immune dysregulation.’®>® Furthermore,
the patients with SLE had significantly increased associations with non-melanoma skin cancer (NMSC),” owing to
prolonged use of immunosuppressants and persistent inflammation mediated by I[FN-a. Targeted treatment with sonide-
gib presents a more secure option for such populations.

Typical adverse effects (AE) associated with sonidegib include muscle spasms (71.2%), alopecia (66.3%), and
dysgeusia (55.8%), which did not happen in this patient.>*>' Fascinatingly, this patient showed no signs of immune-
related adverse effects (irAEs), like interstitial pneumonitis or colitis, possibly due to sonidegib’s unique molecular action
mechanism, distinct from immune checkpoint inhibitors (ICIs). However, it is essential to remain vigilant for potential
musculoskeletal toxicity and developing tumor resistance during prolonged HHI therapy. Therefore, regular monitoring
should include creatine kinase (CK) level testing and radiological assessments.

While this instance presents initial evidence of sonidegib’s therapeutic efficacy in the management of BCC in
a patient with connective tissue disease undergoing chronic immunosuppressive therapy, its confinement to a single-
center observational setting constrains the final judgment. The specific pharmacological effects of HHI on lupus-related
immune disorders, especially IFN-I signaling, are yet to be clarified. Upcoming studies ought to utilize single-cell

sequencing (sc-seq) and Multiplex Immunofluorescence (mIF) for clarifying the dynamic interplay between tumors and
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the immune microenvironment (TIME). In cases where patients exhibit active systemic lupus erythematosus or sig-
nificant organ complications, a comprehensive assessment of sonidegib treatment’s safety is essential.

Conclusion

In this single case, sonidegib demonstrated promising efficacy and manageable safety in a patient with BCC who was
ineligible for surgery due to SLE and concurrent long-term oral immunosuppressive therapy. However, these observations
are preliminary and cannot be generalized to broader populations. Further studies involving larger cohorts are warranted to
confirm the therapeutic potential, safety, and generalizability of sonidegib in similar high-risk patient groups.
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