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Introduction: Synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syndrome is an acronym for synovitis, pustulosis, acne, 
hyperostosis, and osteitis, and clinically manifests as dermatological and musculoskeletal damage. Two major manifestations that co- 
occur in a single patient are rare.
Methods/Results: This literature describes a 44-year-old male affected by SAPHO syndrome, whose first manifestation was 
palmoplantar pustulosis (PPP). Symptomatic treatments such as anti-inflammatory and analgesics did not work well for him. 
Adalimumab provided noteworthy improvement in the neck and thoracic back pain improvement after two weeks. The palmoplantar 
pustules were alleviated after four weeks.
Conclusion: The literature on SAPHO syndrome therapy is increasing. Thus, adalimumab is a novel therapeutic agent. This report 
demonstrates the efficiency of adalimumab in SAPHO syndrome.
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Introduction
Synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syndrome is an acronym for synovitis, pustulosis, acne, hyper
ostosis, and osteitis, and it clinically manifests as dermatological and musculoskeletal damage. The skin manifestations 
of the disease are vairy. Palmoplantar pustulosis (PPP) is the most common manifestation in SAPHO, only 63.5% of 
patients present with typical lesions,1 which can lead to misdiagnosis when patients present with atypical lesions. We 
recommend biological treatment for patients with SAPHO, especially those with PPP.2 A few cases have reported the 
successful use of TNF-α for SAPHO syndrome.3–5 Compared to traditional treatments, adalimumab is a novel therapeutic 
option. We report the case of an adult patient with SAPHO syndrome whose first manifestation was PPP successfully 
treated with adalimumab. The relevant literatures are also reviewed.

Case Presentation
A 44-year-old male patient presented with palmoplantar pustules in the first clinical presentation. He presented with 
erythematous pustules on both hands and feet for six months, with no itching or pain. The patient was previously healthy 
and had no history of underlying diseases or psoriasis.

Dermatological Examination
The patient developed scattered patchy erythema and pustules on the palms of both hands and the soles (Figure 1).
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Orthopedic examination: The patient felt pain in the right thoracic vertebra joint under pressure, and it was hard for 
him to lift both upper limbs.

Laboratory Tests
The results showed that the CRP level was 19 mg/L (0–8 mg/L), ESR was 62 mm/h (0–15 mm/h), and PLT was 
369*10^9/L (100–350*10^9/L). Besides, WBC count, neutrophil count, lymphocyte count, RBC count, Hb, ALT, AST, 
RF, tumor markers and thyroid function, immune function, and routine urine test results were all normal. Moreover, the 
anti-CCP antibody profile, ANA profile, HLA-B27, PPD test, and T-SPOT results were negative. Skin biopsy pathology 
of the left hand revealed that the patient suffered from hyperkeratosis of the skin, with a few focal purulent exudates, 
epidermal hyperplasia, hypertrophy of the spinous layer, and hyperplasia of the epithelium of the epidermis with 
lymphocytic infiltration (Figure 2).

On the second day after admission, the patient complained of unbearable neck and thoracic back pain and difficulty 
lifting both upper extremities. Whole-body imaging was then performed. Specifically, the cervical and thoracic MRI 
revealed abnormal signal foci in the 5th, 8th, 9th, and 10th thoracic vertebra (T5, T8, T9, and T10) and some body parts 
(Figure 3). Later, PET-CT was performed, which showed abnormal glucose metabolism with bone alteration in the 1st 
right sternocostal joint, sternal body, the T5, T8, T9, and T10, and the 4th lumbar vertebra (L4), with a high possibility of 
malignant lesion (Figure 4). Furthermore, ECT revealed radiologically distributed thickening in the 1st anterior right rib, 
right sternoclavicular joint, and right upper tibia (Figure 5).

The patient was referred for an orthopedic consultation. He was diagnosed with bone tumor metastases by the 
Department of Orthopedics, and a vertebral puncture was recommended. However, the patient’s vertebral biopsy pathology 
report did not suggest tumor cells; however, it showed T9 and L4 bone tissues with few broken bones, sequestrums, bone 
marrow, and focal plasma cell hyperplasia (Figure 6). Immunohistochemical findings revealed a few scattered Mum-1 [+] 

Figure 1 Scattered patchy erythema and pustules on the palms of both hands and the soles (A). The palmoplantar pustules were alleviated after treatment (B).
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CD38 [+] CD138 [+]. The day after the vertebral puncture, the patient developed a folliculitis-like lesion on the anterior chest 
and back (Figure 7). Based on the patient’s clinical symptoms, imaging manifestations, and pathological findings from bone 
and skin biopsies, a bone tumor was excluded, and the patient was diagnosed with SAPHO syndrome.

Treatment
The patient underwent routine symptomatic anti-inflammatory treatment; however, there was no significant improvement. 
On 5/15/2020, the patient received adalimumab subcutaneously at the first dose of 80 mg, followed by 40 mg every two 
weeks (q2w). Two weeks after the treatment, the joint symptoms were significantly relieved. And the palmoplantar 
pustules were alleviated after four weeks (Figure 1). The patient has been treated for more than two years and is still 
undergoing treatment. In the present follow-up, all the symptoms disappeared.

Figure 2 Skin biopsy pathology of the left hand revealed that the patient suffered from skin hyperkeratosis, with a few focal purulent exudates, epidermal hyperplasia, 
hypertrophy of the spinous layer and hyperplasia of the epithelium of the epidermis with lymphocytic infiltration.

Figure 3 MRI of the thoracic spine shows abnormal signal lesions in the 5th, 8th, 9th, and 10th thoracic spine (T5, T8, T9, and T10).
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Figure 4 PET-CT presented abnormal glucose metabolism with bone alteration in the 1st right sternocostal joint, sternal body, the T5, T8, T9, and T10, and the 4th lumbar 
vertebra (L4), with a high possibility of a malignant lesion.

Figure 5 ECT showed that radiologically distributed thickening appeared in the 1st anterior right rib, right sternoclavicular joint, and right upper tibia (Figure 1F).
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Discussion
SAPHO syndrome is a rare chronic autoimmune disease with major clinical manifestations, including bone hypertrophy, 
osteomyelitis, acne, pustulosis, and synovitis.1 There are no uniform diagnostic criteria for SAPHO syndrome, and the 
diagnostic criteria proposed by Benhamou et al are more commonly used: (1) acne + osteoarthritic manifestations; (2) 
palmoplantar pustulosis + osteoarthritic manifestations; (3) hyperostosis (anterior chest wall, limb or spine) with or 
without cutaneous manifestations; (4) and chronic recurrent multifocal osteomyelitis involving the mesial or peripheral 
bones with or without cutaneous manifestations. Patients with one of the above manifestations and no infectious diseases 
or bone tumors can be definitively diagnosed with SAPHO syndrome. In the present case, the disease in the patient was 
first manifested as palmoplantar pustules, and six months later, he developed pain in the right sternocostal and right knee 
joint. After admission, multiple folliculitis-like lesions appeared on the anterior chest and back, and imaging suggested 

Figure 6 The patient’s vertebral biopsy pathology report did not suggest tumor cells, but only a few broken bones, sequestrums, and bone marrow.

Figure 7 Pustular lesion on the anterior chest and back.
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abnormal signal foci in the 1st right sternocostal joint, which met three of the above diagnostic criteria. The patient had 
no infectious diseases or bone tumors, so the diagnosis of SAPHO syndrome was confirmed.

The two typical manifestations of the disease are skin damage and bone and joint involvement. These two 
characteristic manifestations occur in an irregular order, with cutaneous manifestations appearing earlier, later, or 
simultaneously with osteoarticular symptoms. Skin involvement can manifest in various forms, such as palmoplantar 
pustulosis, pustular psoriasis, severe acne, common psoriasis, and Sweet’s syndrome.

Bone and skin biopsies of SAPHO syndrome are non-specific and cannot be used to confirm the disease but primarily 
to exclude other diseases.6 Skin histopathology shows aseptic inflammation and pseudo-abscesses infiltrated by neu
trophils, and bacterial cultures are usually negative.7 WBC count, ESR, and CRP levels may be elevated during 
serological examination, and rheumatoid factor and antinuclear antibodies are mostly negative. X-ray, CT, MRI, PET/ 
CT, and ECT are currently the most prominent methods for diagnosing SAPHO syndrome, but not every patient has 
typical manifestations.8,9 SAPHO syndrome frequently arises in the bilateral sternoclavicular joints, the 1st sternocostal 
joint, and the sternal stalk, similar to the “bull’s head”. In the present case, the patient lacked the typical “bull’s head” 
sign, and only the 1st sternocostal joint and sternal body were involved.

The patient in this study had palmoplantar pustulosis and pain in the sternoclavicular area in succession, which 
should be differentiated from pustular psoriasis (PP) and psoriasis arthritis (PsA). European Rare and Severe Expert 
Network (ERASPEN) considered PPP a variant of PP.10 In patients with PPP, the prevalence of psoriasis arthritis has 
been reported to range from 8.6 to 26%,11 and nail involvement (nail psoriasis) is 30 to 76%. PsA has a longer course, 
and chronic changes in the nail usually occur before osteoarthritic changes. Joint symptoms worsen or diminish in 
parallel with cutaneous symptoms, with joint symptoms aggravating while imaging shows the opposite. Psoriasis 
arthritis is more common in small peripheral joints such as the hand, wrist, and foot joints, with the end of the finger 
(toe) joints showing hypertrophy of the joint edges. Some scholars argue that PPP should be classified as a form of PP, 
the associated arthritis is part of psoriatic arthropathy, and SAPHO syndrome may be a subtype of psoriatic 
arthritis.11,12

The pathogenesis of SAPHO syndrome has not been completely elucidated, and it is probably connected with genetic 
susceptibility factors and dysregulation of innate immunity with overexpression of proinflammatory cytokines, especially 
interleukin (IL)-1, IL-17, and tumor necrosis factor-alpha (TNF-a).13

SAPHO syndrome is mainly treated symptomatically with NSAIDs or NSAIDs combined with anti-rheumatic drugs. 
Biological agents are more common and effective, including 1) IL-1 receptor antagonist, anakinra; 2) TNF-α antagonists, 
including adalimumab, etanercept, and infliximab. Some studies have found a high expression of TNF-α in the biopsies 
of diseased bone tissues with SAPHO syndrome14 and abnormal expressions of IL-8 and IL-18 in serum, which are 
inflammatory factors that enhance the expression of TNF-α and its related products, which can be used as solid evidence 
for the efficacy of TNF-α antagonists in the treatment of SAPHO syndrome.4,5 There are data on a small number of cases 
accepting adalimumab treatment in SAPHO patients. The treatment was well tolerated, and the improvement of skin and 
joint symptoms was observed.3–5 Although there have been sporadic case report that using anti-TNF-α therapy can lead 
to skin manifestations, such as psoriasiform lesions, as adverse effects,15–17 adalimumab is still an effective choice.

Conclusion
SAPHO syndrome has diverse clinical and imaging presentations with atypical and rare early symptoms. When patients 
have atypical skin lesions, dermatologists may miss the diagnosis because they are unaware of the disease. Therefore, 
dermatologists should pay attention to patients with pustular lesions or eruptive acne in combination with persistent bone 
and joint damage to reduce misdiagnosis. Our case confirms the literature data3–5 reporting the efficacy of adalimumab in 
SAPHO syndrome.

Abbreviations
SAPHO, synovitis-acne-pustulosis-hyperostosis-osteitis; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; PLT, 
platelet; WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; RF, rheumatoid factor; CCP, cyclic citrullinated peptide; ANA, antinuclear antibody; HLA-B27, human 
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leukocyte antigen B27; PPD, purified protein derivative; T-SPOT, T cell spot test of tuberculosis infection; MRI, magnetic 
resonance imaging; CT, computed tomography; PET-CT, positron emission tomography-computed tomography; ECT, 
emission computed tomography; PP, pustular psoriasis; PsA, psoriasis arthritis; ERASPEN, The European Rare and 
Severe Expert Network; PPP, pustulosis palmaris plantaris; NSAIDs, nonsteroidal anti-inflammatory drugs.
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