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Synovitis, acne, pustulosis, hyperostosis and osteitis (SAPHO) syndrome is a constellation of dermatological and
osteoarticular symptoms. The pathogenesis of SAPHO is unknown, but infectious, genetic, immunological and
environmental factors may play a role. SAPHO is classified along two different spectrums: pustulo-psoriatic hyper-
ostotic spondyloarthritis and chronic recurrent multifocal osteomyelitis. The typical skin lesions are palmoplantar
pustulosis and acne. The sign of arthritis is involvement of the anterior chest wall, most often the sternoclavicular
joints. There are no standard treatment recommendations, but nonsteroidal anti-inflammatory drugs, sulfasalazine,
methotrexate, antibiotics and biological drugs can be considered.
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Introduction

Synovitis, acne, pustulosis, hyperostosis and osteitis
(SAPHO) syndrome is a disease characterised by derma-
tological and osteoarticular symptoms and was intro-
duced by Chamot et al. [1] in 1987. The diagnostic criteria
for SAPHO syndrome were developed by Kahn et al. [2]
in 1994.

Some authors suggest that SAPHO syndrome could be
considered as a type of spondyloarthritis (SpA) or a type
of psoriatic arthritis (PsA), but others maintain that these
should be considered as separate diseases [3, 4].

SAPHO is more common in women than in men. The
disease is predominant in middle-aged women [1, 3-9].

SAPHO syndrome is classified along two different
spectrums: pustulo-psoriatic hyperostotic spondyloar-
thritis (PPHS) and chronic recurrent multifocal osteomy-
elitis (CRMO) [10].

The incidence of SAPHO syndrome is unknown. Most
data on this syndrome come from Western and Northern
Europe and from China and Japan [1, 7-9, 11-13].

The results of our own published observations, con-
ducted on the largest group of SAPHO patients in Poland,
play a significant role in this report. Relying on our own
experience, we draw attention to essential problems

concerning clinical symptoms and diagnostics of SAPHO
patients, which will allow for rapid diagnosis of the dis-
ease. In the treatment of SAHO we have paid attention
to the possibility of using antibiotics and biological drugs.

Pathogenesis

The pathogenesis of SAPHO syndrome is unknown.
Infectious, genetic, immunological and environmental
factors may play a role in the development of the disease.

The role of Propionibacterium acnes antigen as a fac-
tor initiating the inflammatory process is considered, al-
though it has been only occasionally found in bacterial
cultures [14-16].

Up to 30% of patients with SAPHO syndrome have
been shown to be associated with the presence of the
HLA-B 27 gene [4, 7].

An association has been established between copy
number variations of the following genes: CSF2RA, NOD?2,
MEGF6, and ADAMS and the predisposition of SAPHO
syndrome [17].

Immune system dysfunction has been described in pa-
tients with SAPHO syndrome. Li et al. [18] found elevation
of serum 1gG4 (a subclass of immunoglobulin G) in SAPHO
patients, and it correlated with activity of the disease.
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Some cytokines have been considered to play a role
in the pathogenesis of SAPHO. Increased serum tumour
necrosis factor a (TNF-a), which plays a role in osteitis,
has been observed in SAPHO patients with CRMO [19].
It has been shown that increased serum interleukin 6
(IL-6) correlated positively with C-reactive protein (CRP)
and erythrocyte sedimentation ratio (ESR) in SAPHO pa-
tients [20-23]. In SAPHO patients with anterior chest wall
lesions, increased serum interleukin 8 (IL-8) has been ob-
served, which suggests that this cytokine is involved in
bone and joint inflammation [24]. Przepiera-Bedzak et al.
[25] found that increased serum levels of interleukin 18
(IL-18), and decreased serum levels of endothelin-1 (ET-1)
were associated with an increased risk of palmoplantar
pustulosis (PPP), characteristic skin lesion in SAPHO [25,
26]. This suggests that IL-18 and ET-1, by their influence
on vasculopathy and inflammation, may play a role in
the pathogenesis of skin changes in SAPHO syndrome
[24-26]. In another study, an increased serum level of in-
terleukin 23 (IL-23) in SAPHO patients was shown, but it
did not correlate with disease activity assessed by CRP or
ESR [23]. No significant correlations were found between
angiogenic cytokine levels and clinical presentation in
SAPHO patients [27].

Clinical presentation

SAPHO syndrome is classified along two different
spectrums (Table 1) [10]:

1) PPHS, which is the most common form of the disease
occurring in adults, consists of a triad of symptoms:

« sternocostoclavicular hyperostosis with fibrous os-
teomyelitis and painful ossifying periostitis. Symp-
toms are usually unilateral and can lead to narrow-
ing of the adjacent subclavian vein;

 spondyloarthropathy with the formation of ossifying
lesions in the spine, leading to the formation of syn-
desmophytes or parasyndesmophytes;

« palmoplantar pustulosis (PPP), which may be accom-
panied by peripheral and sacroiliac arthritis.

The course of the PPHS is mild and chronic with peri-
ods of exacerbation and remission. Skin lesion-type PPP
is accompanied by symptoms of spondyloarthritis with
hyperostosis.

2) CRMO in adults, which until 1997 was only described
in children, involves:

« anterior chest wall with the involvement of the ster-
num and adjacent joints (50%);

« lamellar bones (the lamellar part of the body of the
bone, especially the femur) and pelvis;

« axial skeleton, with inflammation of one or several
vertebrae, or intervertebral disc and adjacent verte-
bral bodies (spondylodiscitis). Involvement of the
jawbone results in swelling of the face.

Skin lesions associated with CRMO include: PPP,
acne, psoriasis and acne inversa [10].
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In the adult form, CRMO can relapse, but remissions
may persist for several years. In the course of the dis-
ease, signs of recurrent osteitis and arthritis can be ob-
served [28].

The course of the disease is often chronic and even-
tually self-healing [3, 4, 6, 7, 10].

Skin changes

The typical skin lesions are PPP and severe acne (Ta-
ble 1) [1-4, 7, 9, 11]. The pattern of skin changes could
be as follows: about 80% of patients show PPP, about
5% acne and 5% no skin changes [7]. Characteristic skin
changes can precede the onset of arthritis (25%) and can
occur simultaneously with joint changes (63.5%) or a cer-
tain period of time after the onset of arthritis (5.8%) [7].

PPP presents in the form of yellow, sterile pustules,
which are located mostly on the skin of the palmar parts
of the hands and plantar parts of the feet [1, 2, 5-7, 10].
These pustules undergo spontaneous cracking and peel-
ing, leaving no trace on the skin, and recurrence of skin
lesions is observed. Bacteriological examination shows
pustule secretion in most cases to be sterile, but in individ-
ual cases Propionibacterium acnes was cultured from the
bacteriological culture of the pustule secretions [14-16)].

Skin changes may be preceded by or coexist with the
upper respiratory tract infection (laryngitis, bronchitis,
sinusitis, middle ear infection) or urinary tract infection.
However, the infection is not considered to be the cause
of PPP, but it can exacerbate its course. Exacerbation of
skin and joint changes stimulated by chronic stress have
been also reported [1-4, 7, 8].

Another characteristic skin change is acne fulminans
or acne inversa (hidradenitis suppurativa) [29]. Usually,
exacerbation of skin lesions is accompanied by exac-
erbation of joint symptoms [1-4, 7-9]. Single cases of
other rare skin lesions in the course of SAPHO syndrome
have been described in the literature, such as pyoderma
gangrenosum, Sneddon-Wilkinson disease, and Sweet’s
syndrome [29].

Involvement of internal organs in the course of
SAPHO syndrome is rare and mainly affects soft tissues
around the affected bone. There may be swelling and fi-
brosis of these tissues. The following organ changes have
also been reported: vasoconstriction (mainly subclavian
vein), pleurisy and pericarditis, ascending aortitis and
enteritis [4, 30].

Joint symptoms

The first sign of arthritis is involvement of the ante-
rior chest wall, most often the sternoclavicular joints and
the first sternocostal joints, which are the areas most
involved in SAPHO in up to 96% of cases. Characteris-
tic symptoms are skin redness, oedema, palpation pain
and bone hypertrophy located in the anterior chest wall,
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most commonly in the sternoclavicular joint [1-10, 24].
Shoulder joint pain and swelling (symmetrical or asym-
metrical) is observed in 36.5% of patients, and small-joint
arthritis in 4.5-13.5% [7, 11].

In cases with CRMO, long bone, vertebral and man-
dibular pain and swelling is observed [7, 10, 31].

Mandibular involvement presented as mandibular
osteitis is a rare localisation of bone involvement in
SAPHO syndrome and was first described by Kahn et al.
[31]. Mandibular osteitis demonstrating bone sclerosis
mainly involves the body of the mandible and is usually
associated with a severe course of the disease [7, 31-33].

In a paediatric and adult population of patients with
CRMO it was observed that sternal involvement was
more frequent in adults, whereas clavicle and long bone
involvement was more frequent in children [28].

Laboratory findings

There is no specific laboratory test characteristic for
SAPHO. Assessment of the HLA-B 27 gene is positive in
up to 30% of cases [4, 7]. In laboratory tests, features of
an active inflammatory process (accelerated ESR, elevat-
ed C-reactive protein) are observed [3, 4,7, 9, 11, 19, 24].

Rheumatoid factor and anti-cyclic citrullinated pep-
tide antibody (anti-CCP) is usually negative, although in
a very small percentage of patients, it can be positive
[7, 11, 24].

In about 1.9-39% of SAPHO patients, antinuclear anti-
bodies are positive, mostly in those with the CRMO type
[7,11, 13, 19]. Also, in a small percentage of patients, a re-
sult positive for anticardiolipin antibodies was observed
[7, 34].

Imaging

In addition to clinical assessment, imaging studies are
important in the diagnosis of SAPHO syndrome (Table 1).

In early stages of the disease, bone scintigraphy is
useful, and approximately 85-95% of patients have an
increased tracer intake in the front wall of the chest, in-
dicating an inflammatory process of the skeleton [3, 7,
12, 35, 36]. Changes are unilateral or bilateral in the area
of the sternoclavicular, costochondral and costosternal
joints [7, 12, 36-39]. However, not all patients who report-
ed pain in the sternoclavicular joints show scintigraphic
changes in this area. It should also be remembered that
the result of a scintigraphic examination in the diagno-
sis of skeletal inflammatory changes may be unspecific
(7,12, 35, 36, 39].

Routine radiographic images of bones and joints
present abnormalities in up to 26% of patients, most fre-
quently as subchondral sclerosis in association with peri-
osteal new bone formation. Erosions are observed much
less frequently, in only 12% of patients with peripheral ar-
thritis, and are most often associated with sclerosis. Con-
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Table 1. Clinical characteristics and treatment options
of the synovitis acne pustulosis hyperostosis osteitis
syndrome

Cutaneous
manifestations

Palmoplantar pustulosis
Acne fulminans or acne inversa

PPHS:

« Sternoclavicular joints

« First sternocostal joints

« Shoulder joint

* CRMO:

* Sternum and adjacent joints
* Mandible

 Lamellar bones

* Vertebrae

Osteoarticular
symptoms location

Changes in imaging Bone scintigraphy:

* Increased tracer intake in the front wall
of the chest

« Computed tomography:

« Erosions and sclerotic changes with
new bone formation and hyperostosis

* Magnetic resonance imaging:

* Bone marrow oedema

Autoimmune diseases:
 Hypothyroidism

* Diabetes

« Sjogren syndrome

« Antiphospholipid syndrome
 Depression

* Metabolic syndrome

NSAIDs

Antibiotics:

* Doxycycline

* Azithromycin

* DMARDs:

e MTX

* SSZ

* Bisphosphonates

« Biologics:

* TNF-a blockers

* |L-23/IL-17 axis blockers

* Small-molecule inhibitor of
phosphodiesterase-4

The most common
comorbidities

Treatment options

CRMO — chronic recurrent multifocal osteomyelitis, DMARDs — disease-mod-
ifying antirheumatic drugs, IL-23/IL-17 — interleukin 23/interleukin 17, MTX
— methotrexate, NSAIDs — nonsteroidal anti-inflammatory drugs, PPHS —
pustule-psoriatic hyperostotic spondyloarthritis, SSZ — sulfasalazine, TNF-ou
— tumor necrosis factor alpha.

ventional radiographs of the sternocostoclavicular region
show subchondral sclerosis and erosions with associated
enthesopathy. Changes are usually asymmetrical 3, 4, 7,
12]. In patients with a short duration of the disease, the
radiological image may be normal [7, 35, 39-42].

On computed tomography (CT) examination, ero-
sions and sclerotic changes with new bone formation
and hyperostosis are observed in up to 45% of patients
[9, 36, 38-40]. The ligamentous ossifications are usually
delicate [9]. In addition, the CT scans are useful in differ-
entiating changes in the course of SAPHO syndrome with
other disorders such as neoplasm [10, 31].
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Magnetic resonance imaging (MRI) is useful in cases
with CRMO and presents as bone marrow oedema in
mandible, vertebral or lamellar bone [7, 12, 13, 31]. In 89%
of cases, sacroiliitis is observed in MRI assessment [13].

Diagnosis and differential diagnoses

The diagnosis of SAPHO syndrome is based on fulfill-
ing at least one of the criteria described by Kahn et al. [2],
which include: 1) chronic recurrent multifocal osteomyeli-
tis, usually sterile, spine may be involved, with or without
skin lesions, 2) acute, subacute or chronic arthritis asso-
ciated with any of the following: PPP, pustular psoriasis
or severe acne, and 3) any sterile osteitis associated with
any of the following: PPP, pustular psoriasis, psoriasis
vulgaris or severe acne.

The differential diagnoses of SAPHO syndrome in-
clude infectious neoplasm and other bone abnormalities
such as: infectious osteomyelitis, infectious spondylo-
discitis, osteosarcoma, Ewing sarcoma, bony metastasis,
Paget’s disease, eosinophilic granuloma, osteoarthritis
and osteonecrosis. The biopsy of bone lesions with the
assessment of histopathological changes and bacterial
cultures are helpful to exclude bone neoplasms or infec-
tious osteomyelitis [10, 31].

Comorbidities

There is not much known about the comorbidities in
the course of SAPHO (Table 1).

An increased prevalence of autoimmune diseases
in patients with SAPHO syndrome has been reported
[7,19, 43]. In a study by Przepiera-Bedzak et al. [7], the
most common comorbidities were hypothyroidism and
diabetes. One patient had Sjégren syndrome, and one
antiphospholipid syndrome. This could confirm the
suggestion that autoimmunity may play a role in the
pathomechanism of SAPHO syndrome [7, 19, 34, 43].

In a study by Hayem et al. [4], inflammatory bowel
disease, mostly Crohn’s disease, was observed in 7.5%
of patients; this coincidence, on the other hand, is char-
acteristic of spondyloarthritis.

SAPHO patients have higher BMI than healthy con-
trols and 19.5% of them meet criteria for metabolic syn-
drome (MetS). Disease activity correlates positively with
levels of total cholesterol (TC) and LDL-cholesterol (LDL-C),
which are well-known markers of the risk of cardiovascu-
lar disease. This suggests an increased risk of cardiovas-
cular disease in this group of patients. Increased triglyc-
eride (TG) and LDL-C levels and an increased prevalence
of MetS in SAPHO patients treated with methotrexate
(MTX) could suggest that in SAPHO patients MTX treat-
ment promotes or exacerbates MetS [44].

It was reported that patients with psoriasis and PsA
have an increased risk of depression [45, 46]. Przepiera-
Bedzak et al. [7] observed a high prevalence of depres-
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sion in SAPHO patients. Patients suffered from a cos-
metic disability caused by active PPP, and skin changes
negatively affected their interpersonal contacts. This
could suggest that SAPHO patients have an increased
risk of depression. Effective treatment of skin lesions
would have a beneficial effect on their quality of life [7].

Treatment

As the cause of SAPHO is unknown, there are no
standard recommendations for treatment (Table 1).

Usually, the first-line drugs are nonsteroidal anti-
inflammatory drugs (NSAIDs). These drugs could reduce
the joint symptoms, but have no influence on skin chang-
es. NSAIDs are effective in only some patients (3, 4, 7, 9].

As Propionibacterium acnes is considered to be an
important trigger of SAPHO syndrome, antibiotics are
also useful in its treatment. Antibiotics such as doxycy-
cline or azithromycin showed a good response in patients
with active skin changes [7, 14-16].

There are data presented that the use of disease-
modifying antirheumatic drugs (DMARDs), particularly
MTX and sulfasalazine (557), has been effective in some
patients [4, 7, 9]. Przepiera-Bedzak et al. [7] observed
good response in some patients to SSZ treatment, but in
others they had to switch to MTX. In patients with man-
dibular osteomyelitis, glucocorticosteroids (GCS) can be
considered [31].

Bisphosphonates may lead to remission in up to 73%
of patients with CRMO after failure of NSAID and GCS
therapy, especially in patients with vertebral involvement
[47]. The safety of their use has been discussed. To date,
no cases of osteonecrosis of the jaw have been reported
in paediatric CRMO patients. Oral alendronate has been
shown to be effective in treating refractory SAPHO-
syndrome-type CRMO with femoral involvement [48]. In
a study of 11 patients (9 F; 2 M) on SAPHO-type CRMO
with mandibular involvement, a single infusion of ibandro-
nate (6 mg i.v.) was effective in reducing pain in 7 patients,
and in 4 patients two infusions of ibandronate were ad-
ministered, resulting in a reduction of clinical symptoms
and changes on scintigraphic examination [49].

The use of biologics in SAPHO could be effective in
patients not responding to conventional treatment. There
are data of successful treatment with TNF-a blockers.
Infliximab was most commonly used in patients with
SAPHO, mostly at a dose of 5 mg/kg. Dramatic improve-
ment in joint pain and swelling symptoms was observed;
however, in some cases an exacerbation of the skin dis-
ease was present [50-54]. There are data on a small
number of cases concerning etanercept, adalimumab and
certolizumab pegol treatment in SAPHO patients. The
treatment was well tolerated, and clinical improvement
was observed concerning joints, skin symptoms and
mandibular osteomyelitis [55-58]. There are extremely
limited data suggesting that interleukin 1 (IL-1) inhibition
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with anakinra does not seem effective in controlling skin
disease in SAPHO patients [59, 60]. Data regarding the use
of newer biologics targeting the I1L-23/IL-17 axis in patients
with SAPHO are limited. The effectiveness of ustekinumab
or secukinumab range from 40% to 60% [61].

There are little data concerning apremilast, an orally
available small-molecule inhibitor of phosphodiester-
ase-4, which has been used successfully in the treatment
of psoriasis and psoriatic arthritis [62].

Although IL-6 inhibition appears ineffective in SpA,
adult-onset CRMO cases successfully treated with tocili-
zumab have been reported [63].

The SAPHO syndrome is a rare but very interesting
problem. Knowledge of its characteristic symptoms and
diagnostic procedures may increase the frequency of its
early diagnosis and prevent osteoarticular progression.
In addition, co-operation between rheumatologists and
dermatologists will improve the quality of life for SAPHO
patients.
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