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Abstract: Synovitis, acne, pustulosis, hyperostosis, and osteitis (SAPHO) syndrome is a rare chronic inflammatory disease mainly
manifested as skin and osteoarticular lesions. Herein, we describe a female patient with SAPHO syndrome exhibited paradoxical
psoriasis and primary palmoplantar pustulosis (PPP) worsened during treatment with adalimumab. We then switched to secukinumab
and obtained significant improvement in both skin lesions and osteoarticular pain. These findings suggest that secukinumab might be
an appropriate option for patients with SAPHO syndrome who present with TNF-o-inhibitor-induced paradoxical psoriasis.
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Introduction

Synovitis, acne, pustulosis, hyperostosis, and osteitis (SAPHO) syndrome is a rare autoinflammatory disease character-
ized by dermatological and musculoskeletal manifestations.' While the pathogenesis of SAPHO syndrome has not been
fully elucidated, individual genetic differences, inflammatory factors, and microorganisms might play roles in its
mechanism.” Notably, Brandao et al identified three enriched exclusive pathways (eEP) associated with extracellular
matrix organization in patients with SAPHO syndrome (R-HSA-8941237, R-HSA-2243919, and R-HSA-1474290),
suggesting these pathways may be related to the pathogenesis of SAPHO syndrome.® Additionally, multiple inflamma-
tory factors, such as TNF-a, IL-1p, IL-8, IL-17, IL-18, are related to SAPHO syndrome, contributing to the complexity
of treatment.*

At present, adalimumab has been used for SAPHO syndrome and showed efficacy in both osteoarticular pain and
cutaneous lesions. However, patients might develop psoriasiform rash during treatment with TNF-o inhibitors. These
adverse effects lead physicians to select appropriate therapeutic options to treat SAPHO syndrome while alleviating
paradoxical cutaneous lesions caused by TNF-a inhibitors.

Secukinumab is a fully human IgG1/k monoclonal antibody which specifically binds to IL-17A and inhibits its
interaction with the IL-17 receptor, thereby playing a role in treating IL-17A-mediated inflammatory diseases. Herein, we
describe a patient with refractory SAPHO syndrome and TNF-o-inhibitor-induced paradoxical skin lesions, whose
cutaneous and osteoarticular symptoms improved without side effects after treatment with secukinumab.

Case Report

A 31-year-old female patient presented with erythema and pustules on the palmoplantar area without obvious causes for
2 months, along with pain in the spine, sternoclavicular joints, and sacroiliac joints for the past 1 month. Medical history
revealed that she was diagnosed with palmoplantar pustulosis (PPP) at a local clinic 2 months ago and was given oral
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glucocorticoids (precise dosage unclear), and her lesions were not in remission. The patient was previously healthy and
did not have a history of psoriasis. A dermatological examination revealed that the palms and soles had erythematous
patches with well-defined boundaries. Pustules on the surface were partially fused, and obsolete pustules had dried up,
with mild desquamation. The palmoplantar psoriasis area and severity index (PPPASI) was 6.6 points and the overall
pain intensity score was 6 points according to visual analog scale (VAS). Laboratory tests revealed the following:
erythrocyte sedimentation rate, S0 mm/h [normal range <20 mm/h]; C-reactive protein, 19.6 mg/L [normal range <6 mg/
L]; human leukocyte antigen-B27, positive; rheumatoid factor, negative; and anti-nuclear antibodies, negative. 99mTe.
methylene diphosphonate whole-body bone scintigraphy revealed inflammatory changes in the osternal angle, bilateral
sternoclavicular joints, upper edge of the third lumbar vertebrae, and bilateral sacroiliac joints. The pathological uptake
of the anterior chest wall presented the “bull’s head” sign. Based on the comprehensive clinical assessment, we diagnosed
the patient with SAPHO syndrome (Figure la—e).

Following a definitive diagnosis, we administered adalimumab (80 mg for the first week, followed by 40 mg after a week
and 40 mg every 2 weeks thereafter). Initially, the PPP and joint pain improved after three injections. However, cutaneous
lesions worsened and developed psoriasiform rash after 26 days (Figure 1f-1). Therefore, we added adalimumab (80 mg every
2 weeks) and minocycline (100 mg, twice daily). However, lesions remained unmanaged after 28 days. As a result,
methylprednisolone pills (16 mg, daily) were administered; however, pustules still gradually increased, and the maximal
PPPASI was 21 points. After 42 days, adalimumab, minocycline, and methylprednisolone were discontinued, and the patient
was administered secukinumab (started with 300 mg weekly over 5 weeks, followed by 300 mg every 4 weeks). After
treatment with secukinumab, significant improvement in PPP and paradoxical psoriasis were observed, and the patient did not

Figure | (a) Inflammatory changes and the “bull’s head” sign in 99mTc-methylene diphosphonate whole-body bone scintigraphy. (b—m) Cutaneous manifestations. Erythema,
pustules, and desquamation on the palms (b and c) and the left sole (d) at baseline. No apparent lesions on the left upper extremity (e) at baseline. Severe pustules and
crusts on the palms (f and g) and the left sole (h) during the administration of adalimumab. Erythema on the left upper extremity (i) during the administration of adalimumab.
Slight desquamation on the palms (j and k) and the left sole (l) after treatment with secukinumab. Scattered desquamation on the left upper extremity (m) after treatment
with secukinumab.
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Figure 2 Disease evolution and treatment options of the patient.

exhibit recurrence of cutaneous manifestations or osteoarticular pain (Figure 1j—m). The changes in disease evolution and
treatment options of the patient are shown in Figure 2.

Discussion

Here, we have presented a patient with refractory SAPHO syndrome who developed paradoxical skin lesions, which
manifested as new-onset psoriasiform rash and exacerbations of primary lesions after treated with adalimumab for 3
successive injections. Adalimumab was then discontinued, and secukinumab was administered; new-onset paradoxical
psoriasis was controlled, and the SAPHO syndrome improved.

SAPHO syndrome is a rare spectrum of inflammatory diseases characterized by osteoarticular and dermatologic
manifestations.” The most widely used diagnostic criteria proposed by Kahn et al concentrates on the skin and
osteoarticular lesions.® Osteitis and hyperostosis involving the anterior chest wall and axial skeleton (including the
spine and sacroiliac joints) are the core clinical manifestations of SAPHO syndrome, and the skin involvement is mostly
palmoplantar pustulosis and severe acne.* In the present report, the patient had typical clinical features: PPP; pain in the
spine, sternoclavicular joints, and sacroiliac joints; and inflammatory changes showed on the **™Tc-methylene dipho-
sphonate whole-body bone scintigraphy. There was no evidence of infectious disease or bone tumor as well as other
spondyloarthropathy, thus confirming the diagnosis of SAPHO syndrome.

At present, there is no standard treatment method for SAPHO syndrome based on limited experience, and the main
purpose of treatment is to relieve clinical symptoms and to delay disease progression. The commonly used treatment
methods conclude non-steroidal anti-inflammatory drugs (NSAIDs), disease-modifying anti-rheumatic drugs
(DMARD:s), corticosteroids, and antibiotics. Recently, biologics have been used in cases refractory to conventional
treatment with noteworthy results. Moreover, the combination of biological agents and conventional systemic treatment
is a safe and effective therapeutic option for patients with SAPHO syndrome.” TNF-q inhibitors are the most widely used
biologics in the treatment of SAPHO syndrome and show improvement in both skin and osteoarticular manifestations.®
Currently used TNF-a inhibitors include infliximab, adalimumab, certolizumab pegol, golimumab, and etanercept, and
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these agents are proved to be well tolerated.” However, Li et al reported dermatologic complications during treatment
with TNF-a inhibitors, with psoriasiform lesions as the most common skin-related side effect, mainly have been
associated with infliximab or etanercept.'® In this report, during the treatment with adalimumab, the patient developed
paradoxical psoriasis and pre-existing PPP worsened.

At present, the following hypotheses have been proposed for the causes of paradoxical psoriasis. First, TNF-a
inhibitors increase the ability of plasmacytoid dendritic cells (pDC) to secrete interferon (IFN) by inhibiting their
maturation.'" The excessive level of IFN-o activates myeloid dendritic cells and thereby stimulating pathogenic
T cells. This leads to increased release of inflammatory cytokines (including TNF-a, IL-23, and IL-12) and dysregulation
of keratinocytes.'? Secondly, the levels of IFN-y-secreting Thl cells and IL-17/IL-22-secreting Th17 cells increase in
patients who developed TNF-a-inhibitor-induced psoriasis.'> Th17 cytokines, such as IL-17A, IL-17F, and IL-22, induce
hyperproliferation of epidermis, attract neutrophils to the skin, and activate the production of chemokines and anti-
microbial peptides by keratinocytes, thereby directly driving the development of the psoriatic phenotype.'* Some authors
associate PPP a disease in the spectrum of psoriasis, and recently the IL-23/IL-17 inflammatory pathway has been
suggested to play an important role in PPP."> Therefore, we assumed that the factors that lead to the appearance of
paradoxical psoriasis are also involved in the mechanism of the exacerbation of PPP.

Secukinumab is a fully human monoclonal IL-17A-targeted antibody, which is FDA approved for the treatment of
plaque psoriasis, psoriatic arthritis, and ankylosing spondylitis (AS) in adults. In recent reports, the efficacy of
secukinumab in SAPHO syndrome was indicated. Ji et al reported a female patient with SAPHO syndrome with PPP
who was treated with secukinumab when conventional treatment regimens were ineffective. During the 7-month follow-
up, her symptoms had resolved completely without complications or adverse reactions.'® Sun et al described a male
patient with SAPHO syndrome who presented with significant left jaw pain and mouth opening limitation. Despite
undergoing successive treatments with pamidronate, tofacitinib, and adalimumab without achieving long-term remission,
significant improvement in symptoms and remarkable remission on MRI were observed after treatment with
secukinumab.'” Tu et al reported a male patient with SAPHO syndrome/AS overlapping. Despite a limited response to
traditional treatment regimens and adalimumab, both skin and osteoarticular symptoms improved after switching to
secukinumab.'® Cheng et al found that in patients with SAPHO syndrome, secukinumab demonstrated a higher
improvement rate in cutaneous symptoms compared to osteoarticular symptoms.'® This difference may be attributed to
the involvement of distinct inflammatory pathways in cutaneous and osteoarthritis symptoms among patients with
SAPHO syndrome. In this report, in view of the role of IL-17A plays in both SAPHO syndrome and paradoxical
psoriasis, we chose to use secukinumab. The psoriasiform rash, PPP, and osteoarthritis pain of the patient improved after
intensive injections, which suggested that secukinumab could be an optional treatment method for paradoxical psoriasis
induced by TNF-a inhibitors for patients with SAPHO syndrome. Given the increasing evidence supporting the
involvement of IL-17 in SAPHO syndrome, secukinumab emerges as a potential treatment option. However, further
prospective studies are required to validate our findings.

Conclusion

There are few reports of patients with SAPHO syndrome who developed paradoxical psoriasis during treatment with adalimu-
mab and were successfully treated by switching to secukinumab. We described in detail the successful treatment of primary
lesions and paradoxical psoriasis with secukinumab in a patient with refractory SAPHO syndrome. Therefore, secukinumab
might be an effective method for patients with SAPHO syndrome combined with TNF-a-inhibitor-induced paradoxical psoriasis.
We hope this report provides valuable information on the pathogenesis and treatment option of paradoxical psoriasis caused by
TNF-a inhibitor in patients with SAPHO syndrome. However, as a follow-up of 5 months is short to draw definitive conclusions,
further reports and long-term follow-up are needed to clarify the efficacy of secukinumab in SAPHO syndrome.

Consent
Written informed consent for publication of the case details and any accompanying images was obtained from the patient.
This study was performed according to the convention of the Declaration of Helsinki. This study protocol was reviewed
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and approved by the Ethics Committee of the Second Hospital of Jilin University [Approval No.: 2024-026]. Institutional
approval was not required to publish the case details.
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