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Abstract 
Rationale: SAPHO syndrome is a rare clinical entity characterized by a wide range of dermatological and musculoskeletal 
manifestations. Treatment strategies are not standardized. Palmoplantar pustulosis (PPP) is the most common rash in patients 
with SAPHO syndrome.

Patient concerns: A 24-year-old Chinese woman with no relevant medical or familial history had a 1-year history of cutaneous 
lesions with PPP and pain in the sternoclavicular joint.

Diagnosis: Based on the diagnostic criteria for SAPHO syndrome proposed by Nguyen et al in 2012, we diagnosed SAPHO 
syndrome with severe PPP as the predominant manifestation.

Interventions: Due to the limited therapeutic efficacy of methotrexate and cyclosporin, we started therapy with subcutaneous 
secukinumab 150 mg weekly for the first month, then 150 mg monthly thereafter.

Outcomes: After 4 weeks of secukinumab administration, the patient showed significant remission of pustular skin lesions, with 
almost no joint pain and no adverse reaction. Complete remission of skin symptoms was achieved after 3 months. Joint pain and 
adverse events have not reoccurred in follow-up thus far.

Conclusions: In patients with SAPHO syndrome, we recommend personalized treatment, which may have excellent therapeutic 
efficacy in those with PPP or severe skin symptoms. Although data related to the use of IL-17 blockers for SAPHO syndrome are 
very limited, secukinumab provides a novel therapeutic option, especially for patients with PPP and severe skin lesions. Further 
prospective studies are needed to support our findings.

Abbreviations: BSA = body surface area, DLQI = Dermatology Life Quality Index, IL-17A = Interleukin-17A, PASI = Psoriasis 
Area Severity Index, PGA = Physician Global Assessment, PPP = palmoplantar pustulosis, ppPASI = Palmoplantar Psoriasis Area 
and Severity Index, SAPHO = synovitis acne pustulosis hyperostosis osteitis, VAS = Visual Analog Scale, TNF-α = Tumor Necrosis 
Factor alpha.
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1. Introduction

SAPHO syndrome[1] is a rare clinical entity characterized by a 
wide range of dermatological and musculoskeletal manifesta-
tions. Palmoplantar pustulosis (PPP) is a chronic, inflammatory, 

and recurrent skin disease in the psoriasis spectrum.[2] It is char-
acterized by an eruption of sterile pustules on the palms and 
soles and is the most common type of rash in patients with 
SAPHO syndrome.[1] Secukinumab is a human monoclonal 
antibody that targets IL-17A and is proven to be effective in 
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the treatment of autoimmune psoriasis, psoriatic arthritis, and 
ankylosing spondylitis. Limited data are available in the liter-
ature on the use of secukinumab in SAPHO syndrome due to 
the rarity of treatment. We present a patient with SAPHO syn-
drome with severe PPP who had a dramatic response to secuk-
inumab treatment and near-complete recovery after 3 months. 
We describe the follow-up of patients with SAPHO syndrome 
treated with secukinumab. Because of the limited pertinent 
data, we reviewed all previous studies involving patients with 
SAPHO syndrome treated with secukinumab. Essentially, this 
represents a permanent open cohort of patients, with ongo-
ing inclusion of patients with SAPHO syndrome treated with 
secukinumab.

2. Patient information and Clinical findings
A 24-year-old Chinese woman presented with a chief complaint 
of severe rash, flaking skin, itching and tenderness of the skin, 
pus ulceration, and pain in the sternoclavicular joint, along 
with a 1-year history of SAPHO syndrome with PPP. In the past 
year, the skin lesions had spread from the bilateral palms and 
soles to the limbs and scalp. Prior pharmacological treatment 
included methotrexate, cyclosporine, tretinoin, and calcipotriol 
ointment, with almost no improvement in symptoms. Physical 
examination revealed numerous pustular skin lesions on the 
palms bilaterally, plantar feet, and lower extremities, with par-
tial ulceration, desquamation, and bilateral sternoclavicular 
joint tenderness (Fig. 1). Based on the diagnostic criteria pro-
posed by Nguyen et al.[3] in 2012 in Semin Arthritis Rheum, we 
diagnosed SAPHO syndrome with severe PPP as the predomi-
nant manifestation.

2.1. Timeline

The patient was admitted on May 14,2021. Her symptoms 
were rated using a series of scales: PASI, 22.4; BSA, 18%; 
DLQI, 28; PGA, 4; and VAS, 6. Bone scintigraphy revealed 
increased uptake in the left first rib. Blood test results were 
unremarkable, with no autoantibodies and normal acute-
phase reactants. Due to the limited therapeutic efficacy of 
methotrexate, cyclosporine, and other drugs, we started ther-
apy with subcutaneous secukinumab (Novartis Pharma Stein 

AG) 150 mg weekly for the first month and monthly thereaf-
ter. Four weeks later, the patient achieved significant remission 
of pustular skin lesions (Fig. 2), with almost no joint pain and 
no adverse reaction (PASI, 1.2; BSA, ≤1%; DLQI, 1; PGA, 1; 
VAS, 1).

The patient achieved complete remission of skin symptoms 
(Fig.  3) after 3 months of follow-up, with no joint pain or 
adverse events (PASI, 0.4; BSA, 0%; DLQI, 1; PGA, 1; VAS, 0). 
The scores of PASI, BSA, and VAS at the first visit, 4 weeks, and 
12 weeks are shown in Figure 4.

The patient returned to the hospital every month to report any 
adverse reactions. The most recent follow-up was on December 
30,2021, and her symptoms had resolved completely without 
complications or adverse reactions.

3. Literature search
We performed a systematic electronic literature search on 
PubMed using the key words “secukinumab” AND “SAPHO”, 
up to January 20, 2022, without other restrictions on publica-
tion date. The search yielded 8 articles. The abstracts of these 
articles were evaluated to identify studies on the therapeutic 
use of secukinumab in patients with SAPHO syndrome. Only 6 
articles met the search criteria and were included in the analy-
sis (1 multicenter cohort, 1 literature review containing cases, 
2 case series, and 2 single case reports), as illustrated in the 
flow chart (Fig. 5). Table 1 presents the characteristics of the 
10 cases.

3.1. Case reports

Nikolakis et al.[4] described 1 patient treated with secukinumab 
300 mg subcutaneously weekly for the first month and then 
monthly for 4 months. A 50-year-old woman presented with 
confluent erythematous pustules on the palms and soles with 
psoriasis-like scaling of the lesions, followed by intermittent 
pain and swelling of the shoulders and knees. The pattern of the 
bull’s head sign[5] was detected using a bone scan. Secukinumab 
treatment was effective, leading to significant remission of joint 
pain and pustular psoriasis after 4 months.

Sun et al.[6] reported 1 patient treated with secukinumab (No 
secukinumab administration details were reported). A 31-year-old 

Figure 1. Pustular skin lesions distributed largely on the patient’s palms bilaterally and plantar feet at the initial visit before treatment.
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man with a 9-year history of SAPHO syndrome presented with 
significant left jaw pain and limited mouth opening. The patient 
was successively treated with pamidronate, tofacitinib, and adali-
mumab; however, none of the treatments achieved long-term 
remission. Subsequently, secukinumab was administered to the 
patient. Magnetic resonance imaging of the maxillofacial region 
revealed remarkable remission of edema in the left masseter and 

mandibular periosteum after 2 months of treatment. His jaw 
pain, mouth-opening limitation, and inflammatory indicators also 
improved significantly, and no recurrence was observed.

Daoussis et al.[7] described 1 patient treated with secuki-
numab 300 mg subcutaneously weekly for the first month and 
then monthly for 9 months. The patient was a 53-year-old 
woman who presented with SAPHO syndrome characterized by 

Figure 2. Bilateral palms show only partial desquamation after secukinumab therapy for 4 weeks. Near resolution of palmoplantar pustulosis in plantar feet 
bilaterally, after secukinumab therapy for 4 weeks.

Figure 3. Completely resolution of palmoplantar pustulosis after 3 months of secukinumab therapy.
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discomfort and pain in the upper anterior chest wall and both 
shoulders and erythematous/pustular lesions on the palms and 
soles. After repeated illness due to the use of zoledronic acid, 
methotrexate, infliximab, and adalimumab, secukinumab was 
used for treatment and the pain subsided significantly after 2 
weeks. After 9 months of treatment, the patient remained symp-
tom free with no side effects related to treatment. It is notewor-
thy that this case provides the first radiographic evidence of the 
effective suppression of osteitis by IL-17 blockade in SAPHO 
syndrome.

Wendling et al.[8] reported the results of 3 courses of 
secukinumab therapy in patients with SAPHO syndrome 
unresponsive to previous treatments. The first patient was a 
37-year-old woman with anterior chest wall and axial involve-
ment, peripheral arthritis, and PPP with secukinumab 150 mg 
subcutaneously weekly for the first month, then monthly for 
3 months. There was an improvement in skin lesions but no 
major improvement in skeletal involvement after 3 months 
of secukinumab treatment. The second patient, a 64-year-
old man, had PPP, anterior chest wall and axial involvement, 
and arthritis was treated with secukinumab 300 mg subcuta-
neously weekly for the first month and then monthly for 3 
months. Four weeks after the initiation of secukinumab, there 
was improvement in his skin disease, but musculoskeletal 
symptoms did not improve. The third patient was a 46-year-
old woman with anterior chest wall involvement, spondyloar-
thritis, arthritis, and PPP treated with secukinumab 150 mg 

subcutaneously weekly for the first month and then monthly 
for 3 months. Unfortunately, the patient skin and musculo-
skeletal symptoms did not improve, and paradoxical psoriasis 
occurred.

Wang et al.[9] reported a case series of 4 patients with 
SAPHO syndrome treated with 24-week secukinumab (150 mg 
subcutaneous once weekly for 4 weeks and every 4 weeks 
thereafter). The first patient was a 30-year-old woman with 
involvement of the anterior chest wall, spine, sacroiliac region, 
and shoulder, PPP, and nail lesions. Secukinumab treatment 
was highly effective in resolving osteoarticular pain and PPP; 
however, the nail disease was aggravated and otitis media and 
tonsillitis occurred. The second patient was a 51-year-old man 
with anterior chest wall, spine, sacroiliac region, shoulder, and 
hip involvement, PPP, psoriasis vulgaris, and nail lesions. The 
effect of secukinumab was pronounced and rapid, with com-
plete elimination of all symptoms except nail lesions, and no 
adverse events occurred. The third patient was a 49-year-old 
woman with anterior chest wall, spine, and shoulder involve-
ment, PPP, psoriasis vulgaris, and nail lesions. The patient 
exhibited rapid improvement of skin lesions and osteoarticu-
lar pain, although herpes zoster infection occurred. The fourth 
patient was a 42-year-old woman with involvement of the 
anterior chest wall, spine, sacroiliac region, and shoulder, PPP, 
psoriasis vulgaris, and nail lesions. Secukinumab was again 
effective, leading to complete remission of musculoskeletal 
manifestations and skin lesions; however, external fungal otitis 

Figure 4. Clinical assessment of osteoarticular pain and skin lesion at the first visit, 4 weeks and 12 weeks. BSA = body surface area; PASI = Psoriasis Area 
Severity Index; VAS = visual analog scale for osteoarticular pain.

Figure 5. Relevant literature review methodology flowchart.
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and dyslipidemia occurred. No severe adverse events were 
reported. This is currently the largest case series on secuki-
numab treatment for SAPHO syndrome. This study showed 
that secukinumab has the potential to induce complete remis-
sion of both osteoarticular and cutaneous lesions in patients 
with SAPHO syndrome.

3.2. A multicenter cohort study

Mrowietz et al.[10] conducted a phase 3b multicenter, randomized, 
double-blind, placebo-controlled, parallel group study compar-
ing 52-week treatments with 300 mg of secukinumab (n = 79), 
150 mg of secukinumab (n = 80), and placebo (n = 78) in patients 
with moderate-to-severe PPP. The results were encouraging: At 
week 52, a PPPASI75 response was achieved in 41.8% of sub-
jects treated with 300 mg of secukinumab (33 of 79) compared 
to 35.0% of subjects treated with 150 mg of secukinumab (28 
of 80), and no unexpected adverse events were observed. The 
exceptional efficacy of secukinumab in PPP treatment was fully 
illustrated in this study.

4. Discussion
The incidence of PPP is estimated to range from 0.01 to 
0.05%.[11] In severe cases, some lesions gradually enlarge and 
finally merge, forming large erythematous-squamous patches 
covering the entire palmar and plantar surfaces, sometimes with 
fissure formation and excruciating pain,[12] which appeared in 
the cases we introduced.

SAPHO syndrome[1] encompasses a special group of symp-
toms, including synovitis, acne, pustulosis, hyperostosis, and 

osteitis, and was first diagnosed by Chamot et al in 1987. It 
most commonly presents with acne or PPP. It is an intractable 
inflammatory disease that causes skin rash, sternoclavicular/
sacroiliac/peripheral arthritis, and enthesitis.[3] Similar to anky-
losing spondylitis, SAPHO syndrome may also be considered a 
spondyloarthropathy[13]; however, there is no clear agreement 
in this respect. In recent years, biologics have been increasingly 
used for the treatment of SAPHO syndrome, with TNF-α antag-
onists being the most used. Many case reports and a case series 
have shown that TNF-α antagonists can significantly improve 
skin lesions and bone pain symptoms in patients with SAPHO 
syndrome.[14,15] However, some studies[16] have shown that, in 
patients with rheumatic immune disease treated with TNF-α 
antagonists, a small number of patients have new skin lesions 
or aggravated original skin lesions during treatment. Therefore, 
as a biological agent with strong advantages in the treatment of 
severe psoriasis,[17] secukinumab may have good prospects in the 
treatment of SAPHO syndrome with severe PPP. The cytokine 
IL-17 has been highlighted in recent years since it was impli-
cated in the pathophysiology of many rheumatic diseases.[18] 
Interestingly, IL-17 is involved at least to some extent in SAPHO 
syndrome.[7]

Secukinumab is a fully human IgG1 anti-IL-17A monoclonal 
antibody that selectively suppresses the inflammatory cascade 
induced by IL-17A.[19] Some phase III[19–25] clinical trials have 
confirmed IL-17A as an important target for the treatment of 
psoriasis and psoriatic arthritis. In the treatment of psoriasis, 
secukinumab was found superior to several contemporary bio-
logical agents currently used, such as etanercept and usteki-
numab.[17] Etanercept[26] is a tumor necrosis factor antagonist 
approved for the treatment of psoriatic arthritis and psoriasis. 
The antiinflammatory effects of etanercept are due to its ability 

Table 1

Demographics, clinical features, previous treatments, and outcomes after secukinumab treatment in patients with SAPHO syndrome.

# 

Reference/
publication 

(yr) 
Age 
(yr) Sex 

Disease 
duration 

(yr) Osteoarticular manifestations 
Skin 

manifestations 
Previous 
treatments 

Response of 
osteoarticular 

Response  
of skin 

manifestations 
Adverse 

event 

1 Nikolakis G  
et al/2021

50 F 13 Knee joints arthritis, wrist joints arthritis, and 
synovitis

HS, AC, PG, PPP Isotretinoin, 
ADA

CR SR None

2 Boyuan Sun 
et al/2021

31 M 9 Left jaw pain and mouth opening limitation Unknown Pamidronate, 
tofacitinib, 
ADA

SR Unknown None

3 Dimitrios 
Daoussis 
et al/2019

53 F 7 Bilateral shoulder arthritis, osteitis of the 
sternum and both clavicles, hyperostosis 
at the sternoclavicular joints

PPP Zoledronic 
acid, MTX, 
INF, ADA

CR CR None

4 Daniel 
Wendling 
et al/2017

37 F 3 Axial spondyloarthritis, ACW involvement, 
peripheral arthritis

PPP MTX, ADA, 
INF, UST

NR SR None

5  64 M 5 Axial spondyloarthritis, ACW involvement PPP MTX, SZP, 
INF, ADA

NR PR None

6  46 F 5 ACW involvement, spondyloarthritis, arthritis PPP MTX, SASP, 
INF, ANAK

NR NR Paradoxical 
psoriasis

7 Lun Wang  
et al/2021

30 F 0.7 ACW, spine, sacroiliac region, and shoulder 
involvement

PPP, nail lesions NSAID CR PPP, SR; Nail 
lesions, 
aggravation

Otitis media, 
tonsillitis

8  51 M 1 ACW, spine, sacroiliac region, shoulder, and 
hip involvement

PPP, PV, nail 
lesions

NSAID SR PPP, SR; PV, SR; 
Nail lesions, 
stable

None

9  49 F 12 ACW, spine, and shoulder involvement PPP, PV, nail 
lesions

TNFi, THD, 
SASP, 
NSAID

SR PPP, SR; PV, SR; 
Nail lesions, 
aggravation

Herpes zoster

10  42 F 4 ACW, spine, sacroiliac region, and shoulder 
involvement

PPP, PV, nail 
lesions

NSAID SR PPP, SR; PV, CR; 
Nail lesions, 
aggravation

Fungal external 
otitis, 
dyslipidemia

AC = acne conglobate, ACW = anterior chest wall, ADA = adalimumab, ANAK = anakinra, CR = complete resolution, HS = hidradenitis suppurativa, INF = infliximab, MTX = methotrexate,  
NR = no remission, PG = pyoderma gangrenosum, PPP = palmoplantar pustulosis, PR = partial remission, PV = psoriasis vulgaris, SASP = salicylazosulfapyridine, SR = significant remission,  
SZP = salazosulfapyridine, TNFi = tumor necrosis factor inhibitor, UST = ustekinumab.
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to bind the proinflammatory cytokine, TNF, preventing it from 
interacting with cell-surface receptors. Ustekinumab[27] is a fully 
human immunoglobulin G1k monoclonal antibody that specif-
ically blocks the shared p40 subunit of IL-12 and IL-23, natu-
rally occurring regulatory cytokines involved in inflammatory 
and immune responses, natural killer cell activation, and sig-
naling for downstream effector cytokine production (e.g., TNF, 
IL-17, IL-22). Secukinumab is approved for the treatment of 
ankylosing spondylitis in several countries including the United 
States, China, and the European Union. Our choice of secuk-
inumab over other biologics for the treatment of this patient 
was based on its excellent therapeutic effect in severe psoriasis 
and ankylosing spondylitis. Some studies[28–30] have confirmed 
increased activity of IL-17A in PPP and have suggested that 
IL-17 may play a key role in inflammation in PPP. Activation 
of the T-helper 17 (Th17) axis has been found in patients with 
SAPHO syndrome with a prolonged course.[31] There may be 
a rationale for blocking IL-17 in SAPHO syndrome, and this 
might allow better disease control. Although there are limited 
data on the efficacy of secukinumab in the treatment of SAPHO, 
1 may speculate that secukinumab can also treat SAPHO syn-
drome due to the relationship between secukinumab, SAPHO, 
PPP, and IL-17. Our report documents a successful secukinumab 
treatment of SAPHO syndrome with severe PPP in a patient 
who was not treated with immunosuppressants.

Seven of the 10 patients with SAPHO syndrome treated with 
secukinumab in the literature experienced significant thera-
peutic effects. Only 1 patient showed no improvement in skin 
symptoms, and 3 patients showed no improvement in bone and 
joint symptoms. Coincidentally, due to the extremely severe 
skin damage in our patient, we used secukinumab instead of 
other biologics. Two patients reported by Wang et al.[9] pre-
sented findings similar to those of our patient, and both had the 
same shorter disease course. No severe adverse events occurred 
in any of the patients, including those whom we searched for 
and reported. We should note that our patient, similar to those 
reported by Wang et al, achieved excellent results using only 
150 mg of subcutaneous secukinumab, which may be related to 
Asian ethnicity.

The clinical manifestations of SAPHO syndrome include 
symptoms of the skin, bones, and joints. Skin symptoms can 
appear earlier or later than bone and joint symptoms, and can 
also appear simultaneously. Our assessment of severity of these 
symptoms was biased. Due to the lack of large number of pro-
spective controlled studies and the atypical early symptoms of 
the disease, there is no unified guideline or consensus on the 
current treatment strategy. We suggest individualized treatment 
for patients with SAPHO syndrome. For example, our patient 
had more severe skin symptoms than bone and joint symptoms 
when admitted to hospital; therefore, we chose to use secuk-
inumab, which has an obvious therapeutic effect on moder-
ate-to-severe PPS and ankylosing spondylitis, thus achieving an 
excellent curative effect.

5. Conclusion
SAPHO syndrome is a rare disease, and its treatment remains 
empirical. We recommend individualized treatment for patients 
with SAPHO syndrome. Secukinumab may be a better choice 
when skin symptoms are severe. Although data related to the 
use of IL-17 blockers in SAPHO syndrome are very limited, 
secukinumab provides a novel therapeutic option, especially for 
patients with PPP and severe skin lesions. If the skin symptoms 
were less severe than bone and joint symptoms, we would still 
recommend the use of secukinumab, based on the fact that there 
are many cases in which secukinumab has improved bone and 
joint symptoms in the literature we reviewed, and also based 
on the efficacy of secukinumab in ankylosing spondylitis that 
has long been recognized. And a permanent open-label patient 

cohort has been developed in our department to continuously 
enroll patients with SAPHO syndrome (regardless of whether 
skin symptoms are more severe than bone and joint symptoms) 
receiving secukinumab. Further prospective studies are needed 
to support our findings.
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