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ABSTRACT
Objective. To evaluate the efficacy of 
intravenous (i.v.) pamidronate in pa-
tients with SAPHO syndrome refracto-
ry to first line treatments and to review 
the available literature on pamidronate 
for this indication.
Methods. We report 14 cases of SAPHO 
syndrome refractory to non-steroideal 
anti-inflammatory drugs (NSAIDs), 
glucocorticoids and disease modifying 
anti-rheumatic drugs (DMARDs) treat-
ed with i.v. pamidronate. All patients 
received i.v. 60 mg pamidronate/day for 
3 consecutive days. The primary evalu-
ation criterion was the disappearance 
of bone pain, considered as the reduc-
tion in the visual analogic scale for 
pain (VAS) greater than 50%.
Results. Ten patients were females and 
4 were males. The mean age at onset 
was 40.4 years old. Ten patients pre-
sented a relapsing-remitting course, 
while in 4 cases the disease followed a 
prolonged course. In all cases anterior 
chest wall involvement occurred early 
in the disease. In 2 cases there was 
also a peripheral monoarthritis. Elev-
en patients experienced several flares 
of palmo-plantar pustulosis, while se-
vere acne was present in 2. In one case 
there was no cutaneous involvement. 
Twelve of the 14 patients had a good 
response after 3 infusions and in 8 of 
these patients a sustained remission 
was observed. The recurrence of skin 
manifestations does not seem to be in-
fluenced by pamidronate.
Conclusions. Pamidronate appears to 
be an effective treatment in the osteo-
articular manifestations of SAPHO 
syndrome. As far as cutaneous lesions 
are concerned, evidence of efficacy is 
not so impressive.

Introduction
The syndrome of synovitis, acne, pus-
tulosis, hyperostosis, osteitis (SAPHO) 
combines cutaneous and osteo-articular 
manifestations. Palmo-plantar pustulo-
sis (PPP) and severe acne (SA) with all 
its variants are the most frequent skin le-
sions, while the basic feature of the dis-
ease is the presence of osteitic/hyperos-
totic aspects, in particular at the anterior 
chest wall (ACW) (1). The nosological 
framing of SAPHO syndrome is still a 

matter of debate, some Authors includ-
ing it in the group of spondyloarthropa-
thies, in particular as a subset of psori-
atic arthritis, and others considering it 
an osteitis probably related to polygenic 
autoinflammatory disorders (2, 3).
To date, the therapeutic approach to the 
disease remains empirical and has to be 
tailored to each single case. Different 
treatment including NSAIDs, glucocor-
ticoids and several DMARDs have been 
tried in small and uncontrolled reports. 
Antibiotics, especially macrolides, tet-
racycline and co-trimoxazole have been 
used with conflicting results due to the 
occasional isolation of Propionibac-
terium acnes (P. acnes) and other mi-
cro-organisms from bone lesions and 
synovial tissue. Neverthless, they have 
not represented a turning point in the 
therapy of the disease. 
Due to the presence of osteitis and pe-
riostitis, suggesting a high rate of bone 
remodelling process, bisphosphonates 
have been proposed in the treatment of 
this syndrome, in particular the amino-
bisphosphonate pamidronate. The drug 
has been proved to be effective in re-
lieving bone pain in Paget’s disease, 
in malignancy-associated hypercalcae-
mia, in bone metastases, in multiple my-
eloma and in osteoporosis. Besides, it 
has been demonstrated of some interest 
in seronegative spondyloarthropathies. 
Some published data are already avail-
able on the efficacy of pamidronate in 
the treatment of SAPHO syndrome and 
recurrent multifocal osteomyelitis, con-
sidered the juvenile variant of SAPHO 
(4-9). We report our experience on this 
topic describing a large series of adult 
SAPHO patients treated with intrave-
nous (i.v.) pamidronate and followed 
for a long period of time. 

Patients and methods
Sixty-six patients with SAPHO syn-
drome (48 females, 18 males; mean age 
44±14 years) were identified in our ter-
tiary referral center until October 2007 
complying with currently proposed clas-
sification criteria (1). In 14 cases (10 fe-
males, 4 males) in which NSAIDs, glu-
cocorticoids and other DMARDs were 
not effective, pamidronate i.v. was used 
to better control the disease.
For each patient the following clinical 

Clinical and Experimental Rheumatology 2009; 27: 112-115.



113

BRIEF PAPERPamidronate in SAPHO syndrome / M. Colina et al.

data were collected: gender, age, type of 
skin involvement, type of peripheral ar-
thritis, pattern of osteitis, previous med-
ications and laboratory analysis. Ostei-
tis and hyperostosis were detected by 
conventional radiography, increased up-
take on 99technetium bone scintigraphy, 
computed tomography and/or MRI.
Treatment with DMARDs for at least 
6 months and/or glucocorticoids had 
been tried in all these patients (pred-
nisone ≥25 mg/day), but it was ineffec-
tive in all of them.
Pamidronate (Aredia®, Dry powder, Nov-
artis) 60 mg per day was given intraven-

ously at an infusion rate of 1 mg/min for 
three consecutive days, as recommended 
in Paget’s disease of bone. The courses 
were repeated as needed during relapses.
Before treatment, blood samples were 
taken for inflammatory markers, kidney 
and liver function and standard bone 
chemistry. The primary end-point was 
the disappearance of bouts of bone pain, 
considered as a reduction in the visual 
analogic scale score for pain (VAS) 
greater than 50%. A reduction between 
30 and 50% was considered moderate 
and lower than 30% poor. NSAIDs need 
was computed and considered an index 

of efficacy of the therapy. The patients 
were informed of the potential benefits 
and risks of this medication and gave 
informed consent.
All patients have been subsequentely ex-
amined twice a year in our outpatient’s 
clinic. Follow-up consisted of clinical 
examination, complete laboratory eval-
uation including full blood count, eryth-
rocyte sedimentation rate (ESR), CRP, 
kidney and liver function, standard bone 
chemistry and, if necessary, further ra-
diologic evaluation. A statistical analy-
sis was not conducted due to the small 
number of patients.

 Table I. Characteristics of patients.

Patients Gender Age at Disease Axial ACW Peripheral Skin Previous medications Pamidronate
  diagnosis duration (ys)   involvem. involvem. synovitis involvem.  n. of cycles

1 F 40 4 + +++ – PPP Prednisone, NSAIDs 1
2 F 38 4.5 ++ ++ – PPP Sulfasalazine, prednisone, NSAIDs 1
3 M 46 5 + + + SA MTX, prednisone, NSAIDs 1
4 F 31 10 +++ +++ – PPP Sulfasalazine, prednisone, NSAIDs 2
5 F 22 6 + ++ – PPP Sulfasalazine, prednisone, NSAIDs 1
6 F 56 4.2 + ++ – PPP Sulfasalazine, prednisone, NSAIDs 1
7 M 41 8.5 – ++ – PPP Prednisone, NSAIDs 1
8 F 50 5.2 – +++ – PPP Prednisone, NSAIDs 1
9 F 48 6 ++ +++ – none Prednisone, NSAIDs 1
10 M 20 4 + ++ + PPP MTX, prednisone, NSAIDs 1
11 M 47 10.4 + +++ – SA Sulfasalazine, prednisone, NSAIDs 1
12 F 50 9.5 – ++ – PPP Sulfasalazine, prednisone, NSAIDs 2
13 F 46 5.2 +++ +++ – PPP Sulfasalazine, prednisone, NSAIDs 1
14 F 30 4.8 – ++ – PPP Prednisone, NSAIDs 1

ACW: anterior chest wall; PPP: palmo.plantar pustulosis; SA: severe acne; M: male; F: female;  +: mild;  ++: moderate;  +++: severe

Table II. Biochemical markers before and after therapy.
  
  1 2 3 4 5 6 7 8 9 10 11 12 13 14

before VAS 65.3 56.6 80.1 93.3 37.7 46.3 53.1 71 80.2 71.3 44.5 88.9 78.4 60.6
 CRP 0.7 0.9 2.1 1.9 1.6 1.5 1.8 0.9 0.9 1.4 1.4 1.3 0.7 0.8
 AP 55 82 90 60 58 195 150 80 88 102 65 89 78 95

after VAS 19.6 22.6 0.4 74.6 0.6 9.3 5.3 7.1 32.1 7.2 22.3 62.2 7.8 12.3
 CRP 0.3 0.5 0.6 0.6 0.4 0.4 0.5 0.3 0.1 0.3 0.5 0.5 0.3 0.2
 AP 68 91 104 120 68 93 65 77 75 116 158 65 90 89

T 6 VAS 20.2 19.8 3.4 73.1 10.1 6.4 16.2 8.3 34.5 7.5 23.4 53.4 5.6 10.8
 CRP 0.5 0.6 0.3 0.7 0.5 0.6 0.3 0.2 0.2 0.4 0.6 0.9 0.6 0.5
 AP 93 69 101 89 116 52 71 80 79 65 102 96 65 80

T 12 VAS 15.6 17.4 5.7 43.9 9.4 6.8 20.1  30.3 5.6 20.2 55.8 3.4 0.9
 CRP 0.4 0.7 0.4 0.5 0.6 0.6 0.6  0.2 0.5 0.4 0.7 0.6 0.6
 AP 85 86 94 92 65 85 60  65 101 69 81 87 104

T 18 VAS 13.8 20.4 6.2 39.5 8.6 7.1 18.7  31.1 5.9 19.7 33.9 4.3 3.6
 CRP 0.4 0.3 0.5 0.5 0.6 0.7 0.4  0.5 0.2 0.6 0.4 0.6 0.6
 AP 65 93 92 88 75 64 100  95 69 64 66 102 88

T 24 VAS 16.9 21.3 5.8 42.1 6.8 9.4 20.1  30.6 6.4 20.1 34.3 6.7 5.2
 CRP 0.6 0.4 0.4 0.7 0.5 0.7 0.4  0.4 0.4 0.5 0.6 0.4 0.5
 AP 85 102 69 101 90 85 65  89 81 64 56 69 85

VAS: visual analogic score; CRP: C-reactive protein (normal value: < 0.6 mg/dl); AP: alkaline phosphatase (normal value: 50-190 UI/l); T: time from first  
pamidronate course (months); grey zone: values after the cycle of therapy. Case 4 and 12 have repeated the cycle.
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Results
Table I summarizes the characteristics 
of our patients. Mean age at the onset 
of osteo-articular complaints was 40.4 
years, while mean time elapsed between 
the onset of the disease and diagnosis 
was 4.4 years. Mean disease duration 
at pamidronate initiation was 6.2 years 
(range 4 to 10.4 years). In 10 cases the 
disease course was relapsing-remitting, 
while in the other four it was persistent. 
Each patient experienced prolonged 
flares of pain and swelling of ACW 
structures occurring with a peripheral 
monoarthritis involving a wrist and a 
knee in 2 cases. In these 2 patients, the 
peripheral arthritis was transient and 
not erosive. No patient was positive for 
HLA-B27 antigen. Cutaneous manifes-
tations included PPP in 11 patients, SA 
in 2 cases, while in one case no skin 
involvement was detected.
All 14 patients were taking NSAIDs as 
required; all patients tried a low-mod-
erate dose of steroid, while 3 of them 
were on 25 mg per day of prednisone 
equivalent, with no benefit. Seven pa-
tients were on sulfasalazine (2 to 3 g/
day) therapy and the other 2 cases tried 
methotrexate (15 mg/week). These 
medications were given for a period 
longer than 6 months, with no benefit at 
all. None of these patients were treated 
with biologic agents.
Before starting pamidronate therapy, 
all patients presented a slight increase 

in C-reactive protein (CRP) value 
(mean value: 1.1 mg/dl, range 0.7-2.1). 
Bone alkaline phosphatase (bAP) re-
sulted within the normal range in all 
the cases.
After 1 cycle of infusions twelve pa-
tients had a persistent improvement 
>50% for more than 2 years. In the 
other two cases the response was un-
satisfactory because of a recrudescence 
of pain and a pamidronate course was 
repeated after 6 and 14 months respec-
tively. Treatment was well tolerated in 
all cases and no side effect occurred 
during or after the infusions.
Mean follow-up period was 5.4 years 
(range 7 months to 10.5 years). 
In 8 patients (5 with relapsing-remit-
ting and 3 with prolonged course) we 
observed a sustained remission of the 
disease for a period longer than 5 years. 
In those patients in which pamidronate 
was not able to remit the disease, the 
introduction of this therapy was how-
ever associated with a decrease in the 
frequency of exacerbations and in a re-
duction of glucocorticoid requirements 
(tapered to 5 mg per day of prednisone 
equivalent). In the 2 cases with an in-
complete response, the second course 
was also unsatisfactory in both cases.
After pamidronate infusions, a mean-
ingful reduction of the values of PCR 
has been observed (mean value 0.3 mg/
dl, range 0.1-0.6), while no difference 
in bAP before and after treatment was 

observed (Table II). The perypheric ar-
thritic involvement was responsive to 
the pamidronate course as well; after 
i.v. infusion patients number 3 and 10 
experienced no more perypheric ar-
thritis. As far as cutaneous lesions are 
concerned, pamidronate courses dem-
onstrated no benefit at all.

Discussion
SAPHO syndrome is currently consid-
ered a rare disease and its aetiopatho-
genesis is not yet fully understood. Be-
cause of the rarity of the disease, there 
is no randomized controlled trial indi-
cating the superiority of one therapy 
over another and treatment frequently 
remains unsatisfactory. 
In a certain subset of patients, an aetio-
pathogenetic role of P. acnes (a slowly 
growing microorganism) in the devel-
opment of the disease has been sug-
gested. As a consequence, antibiotics 
have been used in SAPHO syndrome, 
but they have not demonstrated ef-
ficacy, except for some cases of early 
disease (10). Anti-TNFα agents are 
now considered the mainstay in the 
treatment of spondyloarthropathies and 
there is growing evidence about their 
utility in cases of recalcitrant SAPHO 
syndrome (11).
Bisphosphonates are pyrophosphate 
analogues characterized by a P-C-P 
structure. They have high affinity for 
bone mineralized matrix and they exert 

Table III. Literature review: patients with SAPHO syndrome treated with pamidronate.

Author/Year Number  Gender Disease Skin Osteoarticular Degree of  Time to 
 of cases  duration (ys) involvement  improvement cutaneous sustained
    (no. of patients)     improvement    response 

Bouvier et al.11 1993 2 NA NA NA 2 / 2 NA NA
Collange et al.12 / 1996 2 NA NA NA 2 / 2 NA NA
Van Doornum et al.13 /2000 2 NA 4,5 2 2 / 2 NA prompt
Guignard et al.4 /2002 5 4F /1M 10,4 5 4 / 5 NA NA
Courtney et al.5 / 2002 1 M NA 1 1 / 1 NA 6 months
Marshall et al.3 /2002 1 F NA 1 1 / 1 0 5 months
Crisp14 / 2003 1 NA NA NA 1 / 1 NA NA
Susanto et al.15 / 2003 1 F 1 1 1 / 1  ++ prompt
Amital et al.6 / 2004 10 7F / 3M NA 10 9 / 10 +++ NA
Kerrison et al. 8 / 2004 7 7F 2,7 5 7 / 7 NA prompt
Valls-Roc et al. 16 /2005 6 4F / 2M 5,5 NA 3 / 6 NA NA
Solau-Gervais et al..7 / 2005 13 12F / 1M 3 6 7 / 13 NA 3 months
Tehrani 17 / 2005 1 M 4 1  1 / 1 +++ NA
Kuhn et al.18 / 2007 1 F NA 1 1 / 1 0 NA
Our study 14 10F / 4M 6,2 13 12 / 14 0 prompt

M: male; F: female; NA: not available;  +: mild;  ++: moderate;  +++: severe. 
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a potent and long-lasting anti-osteo-
clastic effect. This leads to inactivation 
and increased apoptosis of mature os-
teoclasts. These effects decrease bone 
resorption and bone remodelling, jus-
tifying their utility in diseases charac-
terized by an increase in osteoclastic 
resorption. Bisphosphonates have also 
shown chondroprotective effect reduc-
ing juxta-articular bony erosions in 
animal models of experimental arthri-
tis. These data prompted a trial of pa-
midronate in rheumatoid arthritis, with 
amelioration of clinical activity of the 
disease. Besides anti-osteoclastic activ-
ity, bisphosphonates have anti-inflam-
matory effects too. In vitro evidence 
also indicates that bisphosphonates, in 
particular pamidronate, reduce the se-
cretion of pro-inflammatory cytokines, 
such as interleukin 1β (IL-1β), TNF-α 
and IL-6, resulting in the inhibition of 
chronic inflammation.
The immunomodulating effects of bi-
sphosphonates are complex, depending 
primarily on cellular type, bisphospho-
nate class, its concentration and the 
mode of administration of the drug. For 
instance, amino-bisphosphonates were 
shown to favour the production of pro-
inflammatory cytokines in whole blood 
cultures, while the opposite occurs in 
macrophage culture systems. Besides, 
it has been demonstrated that in a model 
of macrophage cell-like culture, a low 
concentration of pamidronate is able to 
stimulate the production of IL-6, while 
a high concentration of this compound 
inhibits this cytokine production, an 
effect attributed to the cytotoxicity of 
the drug. Furthermore, amino-bisphos-
phonates inhibit mevalonate pathway, 
impairing the signal transduction from 
cytokine receptors on the cell surface 
to the nucleus favouring macrophages’ 
apoptosis. Another important effect of 
bisphosphonates relies on their anti-an-
giogenic activity.
Few data have been published on pa-
midronate in the therapy of SAPHO 
syndrome (Table III). The first report 
dates back to 1993, when Bouvier et 
al. (12) treated 2 patients with consist-
ent pain reduction. In 1996 Collange et 
al. (13) described 2 more cases. Kahan 
et al. have followed some patients for a 

period longer than 5 years, with encour-
aging results (5). Hayem et al. reported 
a series of 120 cases of whom 4 out of 
6 received a benefit with pamidronate 
(13). Amital et al. have then described 
10 SAPHO patients not responding to 
traditional therapies treated with pa-
midronate, with complete remission in 
6 cases and partial in 3 (7). 
Our series confirms pamidronate ca-
pacity to a rapid and long-lasting amel-
ioration of osteo-articular symptoms of 
SAPHO syndrome, while it seems less 
satisfactory for the cutaneous lesions. 
In contrast with other reports, in our 
case series pamidronate did not show 
any benefit on palmo-plantar pustu-
losis and severe acne, which tend to 
recur independently of treatment. A 
similar trend has been observed regard-
ing anti-TNFα agents (11). A possible 
explanation could rely on a different 
pathogenesis of osteo-articular and cu-
taneous manifestations, the latter being 
sustained from another inflammatory/
infectious process. As a consequence, 
it would be important to better identify 
different subsets of the disease (with 
respect to both the age of the disease 
and the prominent clinical features) in 
order to identify different therapeutic 
options. 
It is also interesting to notice that in 
our patients pamidronate had a better 
efficacy the earlier it was administered 
during the course of the disease, sug-
gesting a potential role of this drug as 
an “inductor of remission” in SAPHO 
syndrome. Unfortunately, the relative 
rarity of the disease has not yet per-
mitted the institution of a randomized 
controlled trial with a larger number of 
patients.
In conclusion, pamidronate may be 
considered a good choice in the treat-
ment of SAPHO syndrome in late and 
refractory phases, but especially in the 
early stages of the disease.
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