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Objective. To assess the basic features and outcomes of synovitis, acne, pustulosis, hyperostosis, and osteitis (SAPHO)
syndrome.
Methods. We identified all patients seen in our unit between 1990 and 2008 diagnosed according to the proposed
inclusion criteria with SAPHO syndrome, who had a followup of at least 2 years.
Results. Seventy-one patients (48 women, 23 men) with SAPHO syndrome were identified. The median disease duration
at the end of followup was 10 years (interquartile range [IQR] 7–15 years), and the median followup duration was 11 years
(IQR 6–11.5 years). Six patients were diagnosed with Crohn’s disease. Fourteen patients had never had cutaneous
involvement, but 8 patients presented >1 skin manifestation. Nine patients (13%) presented a limited (<6 months)
monophasic disease course, 25 cases (35%) had a relapsing–remitting course, and 37 patients (52%) had an acute painful
phase with a prolonged course lasting >6 months. A total of 4% of the patients were HLA–B27 positive. Female sex (odds
ratio [OR] 7.2, 95% confidence interval [95% CI] 2.2–22.9) and the presence at onset of anterior chest wall (ACW)
involvement (OR 5.7, 95% CI 1.8–18.1), peripheral synovitis (P � 0.0036), skin involvement (OR 10.3, 95% CI 3.4–31.1),
and high values of acute-phase reactants (OR 7.7, 95% CI 2.7–22) were correlated with a chronic disease course and
involvement of new osteoarticular sites.
Conclusion. A chronic course is the more common evolution of SAPHO syndrome. Female sex, elevated erythrocyte
sedimentation rate and C-reactive protein values, ACW involvement, peripheral synovitis, and skin involvement at the
onset seem to be associated with a chronic course.

INTRODUCTION

The acronym SAPHO (synovitis, acne, pustulosis, hyper-
ostosis, and osteitis) represents a syndrome characterized
by the variable association of peculiar osteoarticular man-
ifestations and various chronic dermatologic conditions,
in particular palmoplantar pustulosis and severe acne (1).
Less commonly described are Sweet’s syndrome, pyo-
derma gangrenosum, and other neutrophilic dermatoses
(2–4). Inclusion of psoriasis vulgaris as the only skin le-

sion is still being discussed (5). Osteitis and hyperostosis
are striking features that can be observed in any involved
skeletal segment. The main affected area is the anterior
chest wall (ACW), but the spine, pelvic girdle, peripheral
bones, and mandibula may also be affected. A variety of
articular manifestations may coexist, both arising from the
extension of an adjacent osteitis or in the form of a periph-
eral mono- or oligoarthritis (6,7). To date, SAPHO is con-
sidered a rare disease, but the real prevalence could be
underestimated because of the confusing symptoms and
the possible lack of skin manifestations (8,9).

The nosologic framing of SAPHO syndrome is still a
matter of debate (5,7,9,10). Although it has repeatedly
been related to the spondylarthritis (SpA) family, espe-
cially psoriatic arthritis (PsA) (5,11), the emerging evi-
dence suggests that SAPHO syndrome could be a primitive
inflammatory osteitis (12,13). Different stimuli have been
implicated as inciting factors, in particular the low-viru-
lence pathogen Propionibacterium acnes either alive or as
dead antigens (14–16), but an autoimmune or an autoin-
flammatory mechanism has not been ruled out (5,13,17).
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The natural history and long-term evolution of the dis-
ease have not been extensively investigated and are still
not fully understood. Apart from anecdotal cases, only a
few reports with a significant number of patients are avail-
able (1,7,18–21). These studies suggest that the disease
tends to have a protracted course with flares and improve-
ments that vary greatly from patient to patient. Most pa-
tients seem to have a fairly good prognosis, but sometimes
SAPHO syndrome may become a severe disease leading to
persistent pain and a significant deleterious effect on gen-
eral well-being. Because of the rarity of the disease and the
unknown etiopathogenetic mechanisms, targeted therapy
is still unavailable. Apart from symptomatic and antimi-
crobial treatments, aminobisphosphonates and other dis-
ease-modifying antirheumatic drugs (DMARDs) such as
methotrexate, sulfasalazine, and anti–tumor necrosis fac-
tor � (anti-TNF�) agents have only recently been used
(22–27).

The aim of this study was to describe the clinical, labo-
ratory, and radiologic features of a cohort of patients with
SAPHO syndrome observed in a tertiary referral center in
North Italy from January 1990 to August 2008, including
the long-term evolution of the disease for those patients
with �2 years of followup.

PATIENTS AND METHODS

All adult patients admitted to our tertiary referral center
between January 1990 and August 2008 who satisfied the
proposed criteria for SAPHO syndrome were included in
the study (Table 1). For the patients with psoriasis vulgaris
as the sole skin manifestation, only those with typical
osteitic/hyperostotic radiologic features were included
(n � 3). Beginning with the first visit, the patients’ data
were collected by retrospective chart review from 1990 to
1996 (39 patients) and thereafter prospectively.

For each patient, data were recorded for the clinical
picture and blood test results at presentation and, when
possible, at the onset of the disease. Laboratory evaluation
included acute-phase reactants (erythrocyte sedimentation
rate [ESR], normal value �20 mm/hour, and C-reactive
protein [CRP] level via the nephelometric method, normal
value �5 mg/liter), alkaline phosphatase (Roche Diagnos-
tics, Manheim, Germany), normal value �270 units/liter
for men and �240 for women, and serum immunoglobu-
lins (Tina-Quanta, Roche Diagnostics). Rheumatoid factor
(RF; normal value �20 IU/ml) was quantified by electrolu-
minescence (Roche Diagnostics). Antinuclear antibodies
(ANA) were detected by immunofluorescence on HEp-2
cells (Alphadia, Italy). Antibodies to soluble extractable
nuclear antigens (ENAs) were tested by enzyme-linked
immunosorbent assay (Diastat; Eurodiagnostica, Malmoe,
Sweden) with the following antigens: Sm, RNP, SSA, SSB,
and Jo-1. Antibodies to double-stranded DNA were deter-
mined by the Crithidia luciliae method (Alphadia).
Anti�thyroid peroxidase (anti-TPO) antibodies, normal
value �35 IU/ml, and anti–thyroid globulin (anti-Tg) an-
tibodies, normal value �115 IU/ml, were tested with elec-
troluminescence (Roche Diagnostics). HLA–A, B, C, and
DR antigens were analyzed by classical serologic methods.

Routine laboratory analyses were repeated at each fol-
lowup examination. Bacteriologic studies of appropriate
specimens were carried out as necessary. When it was
helpful for the diagnosis (6 patients), a bone biopsy was
performed for culture and histologic examination.

Therapy and the course of osteoarticular and cutaneous
manifestations (if any) were also recorded. The number
and sites of osteoarticular involvement were tabulated. As
in other studies, multifocal involvement of the ACW was
regarded as a single site (7,19). The diagnosis of previous
or current skin lesions was retained if it was clinically
confirmed by a dermatologist.

Imaging data of current or past symptomatic sites were
collected by conventional radiograph, 99mTc bone scintig-
raphy, sonography, high-resolution computed tomography
(CT), and magnetic resonance imaging (MRI) scans, ac-
cording to medical judgment. Osteitis and hyperostosis
were considered present when formation of local or dif-
fuse sclerosis with periosteal thickening was evident. In-
volvement of the surrounding soft tissue was also noted.

Table 1. Inclusion and exclusion features of SAPHO
syndrome (10)*

Inclusion features† Osteoarticular manifestations of
severe acne or Hidrosadenitis
suppurativa

Osteoarticular manifestations of
palmoplantar pustulosis

Hyperostosis: sternocostoclavicular
hyperostosis, or other ACW
hyperostosis, or limb
hyperostosis, or spine
hyperostosis, with or without
dermatoses

Chronic recurrent multifocal
osteomyelitis, with or without
dermatoses

Sometimes reported Possible association with psoriasis
vulgaris

Possible association with
inflammatory enterocolopathy

Features of ankylosing spondylitis
Presence of low-virulence germ

infection (Propionibacterium
acnes) in osteoarticular lesions

Association acne vulgaris–ACW
hyperostosis

Exclusion features Septic osteomyelitis, with the
exception of P acnes

Infectious ACW arthritis
Infectious palmoplantar pustolosis
Palmoplantar keratoderma (Vidal-

Jacquet syndrome)
DISH, except fortuitous association

of this frequent condition
Osteoarticular manifestations

(mainly hyperostosis) of retinoid
therapy

* SAPHO � synovitis, acne, pustulosis, hyperostosis, and osteitis;
ACW � anterior chest wall; DISH � diffuse idiopathic skeletal
hyperostosis.
† One of these 4 items is sufficient for a patient to be included in the
syndrome. The patients may have several inclusion criteria.
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Additional imaging information was obtained during the
followup, focusing on the evolution of the existing lesions
and on any new ones. Radiologic pictures were read with
the assistance of an expert skeletal radiologist (CO).

The most recent followup was conducted in May–Au-
gust of 2008. All patients gave informed written consent
after the nature of the procedures had been fully ex-
plained. A cutoff period of 6 months was used to define the
course of the disease. Chronic disease course was identi-
fied as the presence of symptoms requiring a continuous
full dose of nonsteroidal antiinflammatory drugs (NSAIDs)
associated or not associated with steroids and other
DMARDs (methotrexate, sulfasalazine, leflunomide, or
anti-TNF� agents) for �6 months, and limited disease
course was identified as the discontinuation of any treat-
ment before 6 months. Exacerbations after remission were
also tabulated, as well as any eventual involvement of new
osteoarticular sites.

Results were expressed as median values with interquar-
tile ranges (IQRs). To evaluate the correlation between the
course of the disease and other independent variables such
as sex, osteoarticular involvement, skin lesions, and labo-
ratory indices at onset, a statistical analysis using multi-
nomial logistic regression was performed using SyStat
software, version 5 (SyStat, Evanston, IL). The strength of
the associations were evaluated by odds ratio (OR), and the
statistical significance of the associations were assessed
with Fisher’s exact test. P values less than 0.05 were con-
sidered statistically significant.

RESULTS

Seventy-one European adults (48 women and 23 men) who
satisfied the SAPHO syndrome criteria and had an avail-
able followup of �2 years were identified. The median
patient age at the onset of osteoarticular symptoms was
38.5 years (IQR 33.7–50.2 years), and the median time
elapsed between the onset of osteoarticular symptoms and
the diagnosis of SAPHO syndrome was 4.6 years (IQR
0.3–5.1 years). The median duration of the prospective
followup period was 11 years (IQR 6.5–11.5 years) (Table
2). An additional 6 patients were not included in the study
because they were lost from followup or had a disease
duration of �2 years.

The patients’ histories did not reveal any relationship

with recent trauma or overt infections, nor with familial
spondylarthropathies or other systemic autoimmune dis-
eases. Among the patients’ first-degree relatives, a history
of psoriasis without PsA was noticed in 8 cases. In 5 other
first-degree relatives (not included in the present study) of
4 patients, an ACW osteitis consistent with the diagnosis
of SAPHO syndrome was identified. Clinical presentation
of osteoarticular symptoms was variable, usually insidi-
ous, and revealed by slight to severe inflammatory pain.
Local tenderness with or without swelling was also usu-
ally present. ACW involvement was the most frequent and
clinically relevant localization, followed by the spine (Ta-
ble 3). Nineteen patients (32% of those with ACW involve-
ment) had a history of several admissions to the emergency
room for a suspected acute cardiac event. Nineteen pa-
tients reported persistent low-grade fever, which justified
repeated investigations in order to exclude a systemic
disease. In 8 patients (11%), the heralding manifestation
was a subacute peripheral monarthritis, usually involving
the knee or the wrist. Peripheral arthritis was more fre-
quent in patients who were age �25 years at onset than in
patients who were older. The synovial fluid analysis, per-
formed 16 times, showed a mild inflammatory pattern,
with a predominance of mononuclear cells (white cell
count 1,200–3,800/mm3).

Different forms of dermatologic manifestations were
seen in 57 patients (80%). In 40 patients, skin lesions
appeared before or simultaneously with rheumatic symp-
toms. Eight patients presented, contemporarily or consec-
utively, with �2 cutaneous manifestations. In all of these
patients a chronic course of the disease represented the
most relevant clinical challenge and, at the end of the
followup period, a progressive involvement of new bones
and/or joints was observed. Moreover, in all patients, skin
diseases ran independently of osteoarticular involvement,
with eruptions also occurring when osteoarticular symp-
toms were absent. The patients without skin lesions were
followed for a median period of 9.5 years (IQR 7–13.5
years); their pattern of musculoskeletal involvement was
not dissimilar to that of the other patients.

Neither ocular inflammatory involvement nor dactylitis
occurrence were observed during the followup period or
noticed in patients’ histories. In 6 patients, all with skin
involvement, concomitant Crohn’s disease was diagnosed
(before the onset of SAPHO syndrome in 2 patients, and
after the onset in the other 4). Three patients reported
persistent intestinal disorders, but a histology evaluation
showed only nonspecific inflammation (28).

In laboratory investigations, high inflammatory indices
at onset (i.e., ESR and CRP level) were linked to a chronic
course of the disease (OR 7.7, 95% confidence interval
[95% CI] 2.7–22). The mean values for ESR and CRP level
at disease onset and at presentation were compared with-
out any statistically significant difference (data not
shown). ANA results were positive in 2 patients, both with
a concomitant autoimmune thyroiditis, whereas all pa-
tients were ENA and RF negative. At the end of the study
period, indices of thyroid autoimmunity, namely anti-Tg
and/or anti-TPO, were detectable in 20 patients, 14 with
subclinical autoimmune thyroiditis (thyroid-stimulating
hormone �3.5 �U/ml, free tiroxine 4 [FT4] and FT3 within

Table 2. Demographic characteristics of the 71 patients
with synovitis, acne, pustulosis, hyperostosis, and

osteitis (SAPHO) syndrome*

Characteristic Value

Sex, no. women/men 48/23
Patients with/without skin disease, no. 57/14
Age at first osteoarticular symptom

related to SAPHO syndrome, years
38.5 (33.7–50.2)

Age at SAPHO syndrome diagnosis,
years

45.5 (35.7–54.0)

Followup duration, years 11 (6–11.5)

* Values are the median (interquartile range) unless otherwise
indicated.
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normal range) and 6 with overt hypothyroidism. Other
laboratory tests were within the reference range in all
patients. The HLA–B27 antigen was present in only 3 (4%)
of 71 patients. The results of histologic bone assessment
performed in 6 patients showed various degrees of inflam-
mation, from mild osteitis through an active inflammatory
pattern to a healing process with osteosclerosis. Only one
specimen resulted positive for P acnes, and this case is
fully described elsewhere (16).

The main target area of clinical symptoms was the ACW,
especially the proximal clavicula, sternum, first ribs, and
adjacent joints. By multislice CT scan, the extent of the
involvement of the ACW was accurately demonstrated,
sometimes with striking evidence (Figure 1A and D). A
florid expansion of the inflammation to adjacent soft tissue
was observed in 3 patients, and in one case was the most
relevant clinical challenge for the diagnosis (Figure 1B).
Sometimes a grotesque periostitic evolution of lesions oc-
curred (Figure 1C).

At the axial skeleton, lesions are usually segmental, with
features including spondylodiscitis-like lesions with ero-
sive discopathies and sclerotic reactive changes, and hy-
perostotic nonmarginal enthesophytes that are diffuse id-
iopathic skeletal hyperostosis–like with massive bridging.
In the followup study, hyperostosis disappeared after an-
kylosis was achieved (Figure 2). Osteolytic areas were
observed in 3 patients. Sacroiliitis was observed in 9 pa-
tients, and in 8 of these it was unilateral with sclerosis
predominantly on the iliac side of the joint. Seventeen
patients reported inflammatory back pain (29) at the onset
of the disease, and by the end of the followup, this number
reduced to 9. Peripheral bone and mandibula involvement
were infrequent (observed in 7 patients and 1 patients,
respectively). In the patients with peripheral arthritis, the
knees, ankles, and wrists were the most frequently in-
volved joints with erosions and space narrowing (Figure
3).

Bone scintigraphy was useful in the diagnostic evalua-

Table 3. Clinical symptoms, involved sites, and laboratory indices of 71 patients with SAPHO syndrome*

At onset
At end of
followup

Chronic course (>6 months)

Patients, no. OR (95% CI)

Osteoarticular manifestations†
ACW involvement 50/71 (70) 59/71 (83) 32 5.7 (1.8–18.1)
Inflammatory back pain 17/71 (24) 9/71 (13)
Spinal involvement 24/71 (34) 47/71 (66)
Mandible, long bones involvement 3/71 (4) 8/71 (11)
Peripheral synovitis (arthritis) 8/71 (11) 20/71 (28) 8 P � 0.0036‡
Perilesional florid soft tissue involvement 1/71 (1) 3/71 (4)

Patients without skin involvement 31/71 (44) 14/71 (20)
Patients with skin involvement 40/71 (56) 57/71 (80) 30 10.3 (3.4–31.1)

PPP only 20/40 (50) 34/57 (60)
SA only 9/40 (23) 11/57 (19)
PV only 3/40 (8) 3/57 (5)
HS only 0/40 1/57 (2)
PPP and SA 5/40 (12) 8/57 (14)
PPP and PV 0/40 0/57
PPP and HS 1/40 (2) 0/57
SA and PV 0/40 0/57
SA and HS 2/40 (5) 0/57
PV and HS 0/40 0/57

Other
Inflammatory bowel disease 2/71 (3) 6/71 (8)
Autoimmune thyroiditis 7/71 (10) 20/71 (28)
Aspecific bowel disorder 0/71 3/71 (4)

Laboratory indices
ESR �20 mm/hour 15/71 (21) 25/71 (35) 26 7.7 (2.7–22)
CRP level �5 mg/liter 12/71 (17) 21/71 (30) 26 7.7 (2.7–22)
RF positive 0/54 0/71
ANA positive 0/39 2/71 (3)
ENA positive – 0/71
Anti-TPO �35 IU/ml 5/14 (36) 15/71 (21)
Anti-Tg �115 IU/ml 4/14 (29) 16/71 (23)
HLA–B27 present – 3/71 (4)

* Values are the number of patients/total number of patients (percentage) unless otherwise indicated. Only positive associations
are expressed. SAPHO � synovitis, acne, pustulosis, hyperostosis, and osteitis; OR � odds ratio; 95% CI � 95% confidence
interval; ACW � anterior chest wall; PPP � palmoplantar pustolosis; SA � severe acne; PV � psoriasis vulgaris; HS �
hidrosadenitis suppurativa; ESR � erythrocyte sedimentation rate; CRP � C-reactive protein; RF � rheumatoid factor; ANA �
antinuclear antibody; ENA � extractable nuclear antigens; anti-TPO � anti�thyroid peroxidase; anti-Tg � anti–thyroid
globulin.
† Each single patient may have �1 osteoarticular manifestation.
‡ Calculated with Fisher’s exact test.
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tion because it may demonstrate involvement of unusual
and/or asymptomatic regions. On MRI, inflammatory bone
changes appeared as hyperintense areas on fat-saturated
T2-fast spin-echo sequences and showed pathologic en-
hancement after gadolinium administration.

NSAIDs were the most prescribed initial treatment, but
the majority of patients (68%) needed corticosteroid ther-
apy (10–25 mg/day of a prednisone equivalent). Antimi-
crobial agents (100 mg of doxycycline twice daily) were
given to 9 patients, but improvement was noted only in 2.
DMARDs (sulfasalazine 2–3 gm/day, methotrexate 10–20

mg/week, or leflunomide 20 mg/day) were given to 21
patients in order to minimize the use of steroids or to treat
peripheral synovitis. Intravenous pamidronate was per-
formed in 14 patients with persistent ACW pain and/or
axial involvement and in 2 patients with additional pe-
ripheral arthritis with satisfying results (23). After a re-
peated failure to respond to nonbiologic DMARDs or pam-
idronate, 9 patients were treated with different anti-TNF�
agents (all had ACW and/or axial involvement and 1 had
additional peripheral arthritis) with good results, as has
previously been partially described (27).

Figure 1. Computed tomography scans of A, the anterior chest wall showing sternocostoclavicular
hyperostosis with subchondral erosions (arrows), B, soft tissue thickening and calcifications
around the medial head of the clavicle (arrow) in a 62-year-old man with a disease duration of 6.9
years, C, hyperostosis and grotesque periostitic lesions, and D, massive osteitis with diffuse and
osteolytic areas.

Figure 2. Lateral radiographs of the cervical spine showing the evolution of spine lesions in a case
of synovitis, acne, pustulosis, hyperostosis, and osteitis syndrome at A, baseline, B, 2-year fol-
lowup, and C, 6-year followup. These show hyperostotic, nonmarginal enthesophytes that are
diffuse idiopathic skeletal hyperostosis–like with bony bridging, and their evolution toward
ankylosis.
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The course of the disease was variable. Nine patients
(13%) presented with a limited course lasting �6 but �3
months, with a single episode that afterward faded away.
These patients had no disease flares during the followup
(median 8 years) and needed no second-line therapy. In 25
patients (35%), after a first, limited course of �6 months,
the patients experienced multiple remissions and exacer-
bations (1 to 4), and a prolonged time (up to 3 years) from
2 patients with relapses was observed. The duration of the
flares was 2–8 months, and they did not demonstrate any
apparent periodicity or recurrence. We could not identify
the exogenous trigger factors associated with recurrences.
The remaining 37 patients (52%) had a chronic course
characterized by fluctuating intermittent periods of exac-
erbation and short improvement (median duration of fol-
lowup 9 years), requiring almost continuous treatment. In
the statistical analysis, female sex (OR 7.2, 95% CI 2.2–
22.9), peripheral arthritis (P � 0.0036), ACW involvement
(OR 5.7, 95% CI 1.8–18.1), skin manifestations (OR 10.3,
95% CI 3.4–31.1), or high values of acute-phase reactants
(OR 7.7, 95% CI 2.7–22) at onset were associated with a
chronic course of the syndrome.

The long-term prognosis seems to be rather good. At the
end of a median followup of 10 years, only 2 of the 71
patients had severe disabling complications due to the
osteoarticular symptoms, 1 patient with a thoracic soft
tissue swelling (Figure 1B) and 1 with a crippling arthritis
of the left wrist (Figure 3).

DISCUSSION

Since 1960 there have been several reports of patients with
combinations of cutaneous lesions related to neutrophilic
dermatitis (i.e., acne, palmoplantar pustulosis, and pyo-
derma gangrenosum), and osteoarticular manifestations
mainly characterized by osteitic/hyperostotic involvement
of the ACW. In the mid 1980s a team of French investiga-
tors grouped such heterogeneous conditions under the

SAPHO syndrome umbrella. Inclusion criteria were pro-
posed in 1987, but have not been validated in comparison
with closely related conditions such as SpA and particu-
larly PsA. To date, the basic question is whether SAPHO
syndrome represents an autonomous clinical entity or
should be included with SpA (5,11,12). The majority of
published papers are single case reports or limited case
series, except for a few retrospective, multicenter studies
(1,7,18–21). Therefore, the evolution of SAPHO syndrome
remains not fully understood.

To date, SAPHO syndrome in considered a rare disease,
but its prevalence is probably underestimated (9). Our case
series is not meaningful for epidemiologic studies; how-
ever, our demographic data confirm that SAPHO is a dis-
ease of young to middle-aged adults with a female predom-
inance (4,7,30).

Etiopathogenesis is also unclear. Although many hy-
potheses have been proposed, so far no specific etiologic
agent has been identified. An infectious theory of a low
virulence pathogen (i.e., P acnes) acting as a trigger and
then maintaining the progression of the disease through
subsequent autoimmune response has often been pro-
posed (15,16). Despite being usually regarded as an harm-
less commensal, P acnes produces a number of microbial
determinants that activate innate immune response
through Toll-like receptor 2 (31,32). In our experience, this
connection was confirmed in only 1 patient of 6 in whom
a bone biopsy was performed. As in other reports, in this
case doxycycline was effective in controlling the disease
(33).

As far as genetic background is concerned, present re-
sults confirm the lack of association with the HLA–B27
antigen. This antigen, which is present in �8% of the
white Western European population (34), was found only
in 4% of our patients. This result is in agreement with
other large European case series (21,35,36). The extended
HLA investigation also revealed no significant association
with other alleles, namely those often associated with pso-

Figure 3. Synovitis, acne, pustulosis, hyperostosis, and osteitis syndrome with peripheral arthritis.
Osteosclerosis, erosions, and loss of joint spaces are clear in the left carpal bones of a 29-year-old
woman with a disease duration of 3 years.
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riasis or PsA (37). Moreover, in our cohort we noted an
increased frequency of psoriasis in first-degree relatives,
similar to the results of others (18). We found a prevalence
of 11%, which is less than expected for PsA but high
compared with the general population (1–3%) (38).

The finding of ACW osteitis in 5 first-degree relatives of
4 patients deserves attention and further consideration. To
date, very few familial cases of SAPHO syndrome have
been systematically investigated (12,39,40). More recently,
a family history in patients with ACW osteitis has been
reported (41), and a susceptibility gene located on chro-
mosome 18t has been identified in a murine model of
chronic recurrent multifocal osteomyelitis (CRMO), the
pediatric subset of SAPHO syndrome (42–44).

Another intriguing feature related to the supposed link
of SAPHO syndrome with SpA is the reported association
with inflammatory bowel diseases (IBDs). In people with
SAPHO syndrome, IBDs exceed the expected incidence of
0.5–1% in western Europe (an incidence of 8% was found
in our series and in that of Hayem et al [7]). Like IBD,
SAPHO has recently been included among the polygenic
autoinflammatory disorders, considering aseptic osteitis to
be due to a dysfunction of polymorphonuclear leukocytes
(39,45). All of these data have to be better investigated in
order to shed some light on the debate about the proper
classification of the disease.

ESR and CRP levels are less reliable disease activity
parameters in SAPHO syndrome than they are in other
rheumatic conditions. Despite the clinical relevance of the
inflammatory condition, high values were observed in
only a third of the patients in this study. Apart from the
recently reported increased incidence of ANA in 30% of
patients with CRMO (41), few data on autoimmunity in
SAPHO syndrome and related diseases are available. In
our experience, the only relevant association is with clin-
ical or subclinical autoimmune thyroiditis, which we
found in 28% of the patients studied. Recently, a similar
frequency of thyroid autoimmune diseases was also ob-
served in PsA (46). Although it is not possible to establish
the exact significance of this finding, it may suggest
broader autoimmunity pathways.

Bone involvement is highly distinctive for the disease
and osteitic/hyperostotic lesions are the mainstay of the
diagnosis (4,11), suggesting that this disease is basically an
inflammatory process arising from bone (47). The ACW is
the typical target of the disease, but its involvement is not
pathognomonic. A similar involvement may be seen in
many other conditions, including SpA and PsA (34). The
features of spine involvement have induced many authors
to consider SAPHO syndrome to be related to SpA. In
SAPHO syndrome, spondylodiscitis resembles that ob-
served in SpA and is characterized by erosions of vertebral
plates and surrounding sclerosis, in some cases involving
the entire vertebral body. Discitis is combined with devel-
opment of paravertebral ossification with massive bridging
resembling that of diffuse idiopathic skeletal hyperostosis.
In many papers these aspects have been described as syn-
desmophytes, but close observation of the published pic-
tures may enable them to be more properly defined as
enthesophytes. Moreover, spine lesions are segmental, in-

volving several adjacent vertebrae, evolving with the years
toward vertebral fusion (4,18).

In our series, true syndesmophytes were never observed
and hyperostosis disappeared when ankylosis was
achieved. Some radiologic features (paraosteal ossifica-
tion) may be confused with that of PsA. Nevertheless,
some aspects of the clinical picture are different. In
SAPHO syndrome the most typical symptom is a preco-
cious ACW involvement, with inflammatory low back pain
representing the most relevant clinical symptom only in
a minority of cases (18,48). Otherwise, we did not ob-
serve patients with the inflammatory eye involvement or
dactylitis that frequently occur in SpA and PsA. In our
case series an asymmetrical oligoarthritis was not a com-
mon feature (incidence was 28% versus 43% found in
patients with PsA), distal interphalangeal joint involve-
ment was not observed (versus 46% found in patients
with PsA), and radiographic sacroiliitis was present in 6%
of our study population versus 14–25% in patients with
PsA (49).

SAPHO syndrome was initially considered a condition
with a fairly good prognosis, but recently several authors
have suggested that this may not be true. From our case
series the disease may be considered relevant due to the
large number of patients with a chronic course and the
occurrence of peripheral arthritis. We have found that
female sex and the presence of ACW involvement, periph-
eral arthritis, skin lesions, and high inflammatory indices
at the onset of the disease are associated with a chronic
course. However, these findings should be regarded with
caution as this is an observational descriptive study and
did not include control cases.

To date, treatments have had to be tailored to each single
patient, and NSAIDs and steroids have shown only partial
efficacy. According to other studies, intravenous ami-
nobisphosphonates (pamidronate and zoledronic acid)
were effective in inducing remission. In recent years, anti-
TNF� agents have been tried in open-label studies and
case reports. Biologic treatment has usually led to sus-
tained improvement of osteoarticular involvement, but
skin manifestations may follow a less predictable course
and relapses of palmoplantar pustulosis have been ob-
served (50).

In conclusion, SAPHO syndrome continues to be a noso-
logic enigma. The chronic course of the disease and the
need for using second-line drugs reflect the fact that it is a
relevant entity, with a good prognosis quoad vitam but
quite severe quoad valetudinem. Moreover, the course of
the disease is heterogeneous. Female sex, the occurrence
of high inflammatory indices, and the presence of cutane-
ous manifestation, ACW involvement, and peripheral ar-
thritis at onset seem to be poor predictors of outcome,
being associated with a chronic course of the disease.
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disease masquerading as Behçet’s disease. Adv Exp Med Biol
2003;528:339–41.

3. Belfiore N, Caporali R, Borroni G, Montecucco C. Anterior
chest wall arthritis and osteitis associated with Sneddon-
Wilkinson disease. Clin Exp Rheumatol 1997;15:667–9.

4. Kahn MF, Chamot AM. SAPHO syndrome. Rheum Dis Clin
North Am 1992;18:225–46.

5. Rohekar G, Inman RD. Conundrums in nosology: synovitis,
acne, pustulosis, hyperostosis and osteitis syndrome and
spondylarthritis. Arthritis Rheum 2006;55:665–9.

6. Kahn MF, Hayem F, Hayem G, Grossin M. Is diffuse sclerosing
osteomyelitis of the mandible part of the synovitis, acne,
pustulosis, hyperostosis, osteitis (SAPHO) syndrome? Oral
Surg Oral Med Oral Pathol 1994;78:594–8.

7. Hayem G, Bouchaud-Chabot A, Benali K, Roux S, Palazzo E,
Silbermann-Hoffman O, et al. SAPHO syndrome: a long-term
follow-up of 120 cases. Semin Arthritis Rheum 1999;29:159–
71.

8. Trotta F, La Corte R, Bajocchi G, Manicardi S. Hyperostosis
and multifocal osteitis: a purely rheumatological subset of the
SAPHO syndrome. Clin Exp Rheumatol 1990;8:401–4.

9. Van Doornum S, Barraclough D, McColl G, Wicks I. SAPHO:
rare or just not recognized? Semin Arthritis Rheum 2000;30:
70–7.

10. Benhamou CL, Chamot AM, Khan MF. Synovitis-acne-pustu-
losis-hyperostosis-osteomyelitis syndrome (SAPHO): a new
syndrome among the spondyloarthropathies? Clin Exp
Rheum 1988;6:109–12.

11. Earwaker JW, Cotten A. SAPHO: syndrome or concept? Imag-
ing findings. Skeletal Radiol 2003;32:311–27.

12. Dumolard A, Gaudin P, Juvin R, Bost M, Peoc’h M, Phelip X.
SAPHO syndrome or psoriatic arthritis? A familial case study.
Rheumatology (Oxford) 1999;38:463–7.

13. Hayem G. Valuable lesson from SAPHO syndrome. Joint Bone
Spine 2007;74:123–6.

14. Edlund E, Johnsson U, Lidgren L, Petterson H, Sturfelt C,
Svensson B, et al. Palmoplantar pustulosis and sternoclavic-
ular arthro-osteitis. Ann Rheum Dis 1988;47:809–15.

15. Schaeverbeke T, Lequen L, de Barbeyrac B, Labbe L, Bebear
CM, Morrier Y, et al. Propionibacterium acnes isolated from
synovial tissue and fluid in a patient with oligoarthritis asso-
ciated with acne and pustulosis. Arthritis Rheum 1998;41:
1889–93.

16. Colina M, Lo Monaco A, Khodeir M, Trotta F. Propionibacte-
rium acnes and SAPHO syndrome: a case report and literature
review. Clin Exp Rheumatol 2007;25:457–60.

17. Suei Y, Taguchi T, Tanimoto K. Diagnostic points and possi-
ble origin of osteomyelitis in synovitis, acne, pustulosis, hy-
perostosis and osteitis (SAPHO) syndrome: a radiographic
study of 77 mandibular osteomyelitis cases. Rheumatology
(Oxford) 2003;42:1398–403.

18. Maugars Y, Berthelot JM, Ducloux JM, Prost A. SAPHO
syndrome: a follow up study of 19 cases with special empha-
sis on enthesis involvement. J Rheumatol 1995;22:2135–41.

19. Reith JD, Bauer TW, Schils JP. Osseous manifestations of
SAPHO (synovitis, acne, pustulosis, hyperostosis, osteitis)
syndrome. Am J Surg Pathol 1996;20:1368–77.

20. Vittecoq O, Said LA, Michot C, Mejjad O, Thomine JM, Mitro-
fanoff P, et al. Evolution of chronic recurrent multifocal oste-

itis toward spondyloarthropathy over the long term. Arthritis
Rheum 2000;43:109–19.

21. Schilling F, Kessler S. SAPHO syndrome: clinico-rheumato-
logic and radiologic differentiation and classification of a
patient sample of 86 cases. Z Rheumatol 2000;59:1–28. In
German.

22. Amital H, Applbaum H, Aamar S, Daniel N, Rubinow A.
SAPHO syndrome treated with pamidronate: an open label
study of 10 patients. Rheumatology (Oxford) 2004;43:658–61.

23. Colina M, La Corte R, Trotta F. Sustained remission of SAPHO
syndrome with pamidronate: a follow-up of fourteen cases
and a review of the literature. Clin Exp Rheumatol. 2009;27:
112–5.

24. Olivieri I, Padula A, Ciancio G, Salvarani C, Niccoli L, Cantini
F. Successful treatment of SAPHO syndrome with infliximab:
report of two cases [letter]. Ann Rheum Dis 2002;61:375–6.

25. Wagner AD, Andresen J, Jendro MC, Hulsemann JL, Zeidler H.
Sustained response to tumor necrosis factor �–blocking
agents in two patients with SAPHO syndrome. Arthritis
Rheum 2002;46:1965–8.

26. Kopterides P, Pikazis D, Koufos C. Successful treatment of
SAPHO syndrome with zoledronic acid. Arthritis Rheum
2004;50:2970–3.

27. Massara A, Cavazzini PL, Trotta F. In SAPHO syndrome anti-
TNF� therapy may induce persistent amelioration of osteoar-
ticular complaints, but may exacerbate cutaneous manifesta-
tions. Rheumatology (Oxford) 2006;45:730–3.

28. Leirisalo-Repo M, Turunen U, Stenman S, Helenius P, Sep-
pala K. High frequency of silent inflammatory bowel disease
in spondylarthropathy. Arthritis Rheum 1994;37:23–31.

29. Calin A, Porta J, Fries JF, Schurman DJ. Clinical history as a
screening test for ankylosing spondylitis. JAMA 1977;237:
2613–4.

30. Jurik AG, Helmig O, Graudal H. Skeletal disease, arthro-oste-
itis, in adult patients with pustulosis palmoplantaris. Scand
J Rheumatol 1988;70:3–15.

31. Klinman D. Does activation of the innate immune system
contribute to the development of rheumatoid arthritis? [edi-
torial]. Arthritis Rheum 2003;48:590–3.

32. Perry AL, Lambert PA. Propionibacterium acnes. Lett Appl
Microbiol 2006;42:185–8.

33. Ballara SC, Siraj QH, Maini RN, Venables PJ. Sustained re-
sponse to doxycycline therapy in two patients with SAPHO
syndrome. Arthritis Rheum 1999;42:819–21.

34. Khan MA. Update on spondyloarthropaties. Ann Int Med
2002;135:896–907.

35. Olive A, Perez-Andres R, Rivas A, Holgado S, Casado E, Guma
M, et al. The SAPHO syndrome: a study of 16 cases. Med Clin
(Barc) 1999;112:61–3.

36. Queiro R, Moreno P, Sarasqueta C, Alperi M, Riestra JL, Ballin
J. Synovitis-acne-pustulosis-hyperostosis-osteitis syndrome
and psoriatic arthritis exhibit a different immunogenetic pro-
file. Clin Exp Rheumatol 2008;26:125–8.

37. Duffin KC, Chandran V, Gladman DD, Krueger GG, Elder JT,
Rahman P. Genetics of psoriatic arthritis: update and future
direction. J Rheumatol 2008;35:1449–53.

38. Chandran V, Schentag CT, Brockbank JE, Pellett FJ, Sham-
mugrajah S, Toloza SM, et al. Familial aggregation of psoriatic
arthritis. Ann Rheum Dis 2008. E-pub ahead of print.

39. Ferguson PJ, Lokuta MA, El-Shanti HI, Muhle L, Bing X,
Huttenlocher A. Neutrophil dysfunction in a family with a
SAPHO syndrome-like phenotype. Arthritis Rheum 2008;58:
3264–9.

40. Gonzales T, Gantes M, Bustabad S, Diaz-Flores L. Acne ful-
minans associated with arthritis in monozigotic twins.
J Rheumatol 1985;12:389–91.

41. Jansson A, Renner ED, Ramser J, Mayer A, Haban M, Meindl
A, et al. Classification of nonbacterial osteitis: retrospective
study of clinical, immunological and genetic aspects in 89
patients. Rheumatology (Oxford) 2007;46:154–60.

42. Ferguson PJ, Bing X, Vasef MA, Ochoa LA, Mahgoub A, Wald-
schmidt TJ, et al. A missense mutation in pstpip2 is associ-
ated with the murine autoinflammatory disorder chronic mul-
tifocal osteomyelitis. Bone 2006;38:41–7.

820 Colina et al



43. Grosse J, Chitu V, Marquardt A, Hanke P, Schmittwolf C,
Zeitlmann L, et al. Mutation of mouse Mayp/Pstpip2 causes a
macrophage autoinflammatory disease. Blood 2006;107:
3350–8.

44. Catalano-Pons C, Comte A, Wipff J, Quartier P, Faye A, Gen-
drel D, et al. Clinical outcome in children with chronic recur-
rent multifocal osteomyelitis. Rheumatology (Oxford) 2008;
47:1397–9.

45. Hurtado-Nedelec M, Chollet-Martin S, Nicaise-Roland P,
Grootenboer-Mignot S, Ruimy R, Meyer O, et al. Character-
ization of the immune response in the synovitis, acne, pustu-
losis, hyperostosis, osteitis (SAPHO) syndrome. Rheumatol-
ogy (Oxford) 2008;47:1160–7.

46. Antonelli A, Delle Sedie A, Fallahi P, Ferrari AM, Maccheroni
M, Ferrannini E, et al. High prevalence of thyroid autoimmu-

nity and hypothyroidism in patients with psoriatic arthritis.
J Rheumatol 2006;33:2026–8.

47. Sugimoto H, Tamura K, Fujii T. The SAPHO syndrome: de-
fining the radiologic spectrum of diseases comprising the
syndrome. Eur Radiol 1998;8:800–6.

48. Jurik AG. Seronegative arthritides of the anterior chest wall: a
follow-up study. Skeletal Radiol 1991;20:517–25.

49. Bruce I. Psoriatic arthritis: clinical features. In: Hochberg MC,
Silman AJ, Smolen JS, Weinblatt ME, Weisman MH, editors.
Rheumatology. 3rd ed. London: Mosby; 2003. p. 1241–52.

50. Moll C, Hernandez MV, Canete JD, Gomez-Puerta JA, Soriano
A, Collado A, et al. Ilium osteitis as the main manifestation of
the SAPHO syndrome: response to infliximab therapy and
review of the literature. Semin Arthritis Rheum 2008;37:299–
306.

Evolution of SAPHO Syndrome 821


