
805Clinical and Experimental Rheumatology 2020

Letters to the Editors
High incidence of malignancy
in SAPHO syndrome

Sirs,
SAPHO syndrome is a rare disease with 
chronic inflammatory osteoarticular symp-
toms and dermatological lesions. SAPHO 
syndrome is sometimes regarded as one of 
the spondyloarthropathies (1).
Only a few case studies have reported 
SAPHO syndrome patients with simulta-
neous or subsequent malignancy (2-4). To 
clarify the relationship between SAPHO 
syndrome and subsequent malignancy, we 
compared the cumulative malignancy rate 
of SAPHO syndrome with that of psoriatic 
arthritis (PsA), one of the spondyloarthropa-
thies. This study was approved by the ethics 
committee of the University of Tokyo (no. 
2431 and 11592). We retrospectively ex-
amined 22 patients with SAPHO syndrome 
diagnosed in or outside of our hospital from 
January 2000 to June 2017. All patients met 
the inclusion criteria of Benhamou et al. (5). 
132 patients with PsA from TOSPAR (Todai 
Spondyloarthritis Registry) were compared 
as disease controls. As a result, 6 patients 
developed malignancies after the onset of 
SAPHO syndrome (27.3%). No significant 
differences were observed in clinical char-
acteristics (Supplementary Table S1).
Since the average observation period of both 
SAPHO syndrome and PsA patients was ap-
proximately 10 years, we compared the cu-
mulative malignancy-free rate for 10 years 
after the onset of SAPHO syndrome or PsA 
(Fig. 1). The malignancy rate among SAPHO 
syndrome patients was significantly higher 
than that of PsA patients (log rank p=5e-05); 
this was confirmed by univariate Cox pro-
portional hazards regression modeling (haz-
ard ratio [HR], 6.70; 95% confidence interval 
[CI], 2.227–20.13; p=0.00071). SAPHO syn-
drome was identified as an independent risk 
factor for malignancy even after adjusting 
for onset age of SAPHO syndrome or PsA 
as covariate (Suppl. Fig. S1; adjusted HR, 
5.97; 95% CI, 1.76–20.22; p=0.0041). In 
addition, while the cumulative incidence of 
malignancy of 50-year-old people in Japan in 
the next 10 years is 5% for males and 6% for 
females (6), the incidence of malignancy in 
this study was much higher (27.3%). There-
fore, it is unlikely that the association be-
tween SAPHO syndrome and malignancy is 
fully explained by any confounding by age. 
Comparing the characteristics of the 
SAPHO syndrome patients with or without 
malignancy, a history of allergy was signifi-
cantly more frequent among patients with-
out malignancy compared with patients with 
malignancy (20.0% vs. 90.0%; p=0.017; 
Suppl. Table S2). Similarly, SAPHO syn-
drome patients without a history of allergy 
had a higher rate of malignancy than those 
with an allergy history (80.0% vs. 10.0%; 
p=0.017). Except for the age at the onset, no 
other significant differences in clinical fea-

tures were observed based on the presence 
of malignancy (Suppl. Table S2, S3). An un-
known allergic mechanism may therefore be 
involved in SAPHO syndrome.
It is uncertain why patients with SAPHO 
syndrome are more likely to develop ma-
lignancy than those with PsA. One possi-
ble hypothesis is that chronic inflammation 
caused by SAPHO syndrome could induce 
carcinogenesis. The P2X7-interleukin (IL)-
1β axis is reported to be dysregulated in 
SAPHO syndrome, providing the rationale 
for the use of IL-1 inhibitors for treatment 
(7). Inflammation in the tumour microen-
vironment mediated by IL-1β has been hy-
pothesised to play a major role in cancer in-
vasiveness, progression, and metastasis (8). 
Another hypothesis is that the malignancy 
itself or its treatment including BCG injec-
tion could trigger SAPHO syndrome (2, 9).
This report is the first retrospective study 
to statistically demonstrate a risk of malig-
nancy after the onset of SAPHO syndrome. 
Although our observation is based on a lim-
ited number of participants due to the rar-
ity of SAPHO syndrome, our data suggests 
the possibility that SAPHO syndrome is a 
heterogenous disease, with subgroups of 
patients developing allergy or subsequent 
malignancy.
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Fig. 1. Cumulative malignancy-
free rate for patients with SAPHO 
syndrome and PsA. 
Kaplan-Meier plot of cumulative 
malignancy-free rate. At 10 years 
after disease onset, patients in the 
SAPHO syndrome group had a 
higher malignancy rate than those 
in the psoriatic arthritis (PsA) 
group.



806 Clinical and Experimental Rheumatology 2020

Letters to the Editors
References
  1. HUKUDA S, MINAMI M, SAITO T et al.: Spondy-

loarthropathies in Japan: Nationwide questionnaire 
survey performed by the Japan ankylosing spondy-
litis society. J Rheumatol 2001; 28: 554-9.

  2. IMAMURA K, SAKATA S, SAKAMOTO Y, SAEKI 
S: Small-cell lung cancer associated with SAPHO 
syndrome. Intern Med 2018; 57: 149-51.

  3. SHIBAKUKI R, SETO T, UEMATSU K et al.:         
Pulmonary adenocarcinoma associated with sapho 
syndrome difficult to differentiate from multiple 
bone metastasis. Intern Med 2006; 45: 543-6.

  4. LEGRAND E, AUDRAN M, ROUSSELET-CHAPEAU 

MC et al.: Iliac osteosarcoma in a patient with 
SAPHO syndrome. Rev Rhum Engl Ed 1995; 62: 
139-41.

  5. BENHAMOU CL, CHAMOT AM, KAHN MF: Syno-
vitis-acne-pustulosis hyperostosis-osteomyelitis syn-
drome (SAPHO. A new syndrome among the spondy-
loarthropathies? Clin Exp Rheumatol 1988; 6: 109-12.

  6. HORI M, MATSUDA T, SHIBATA A et al.: Cancer 
incidence and incidence rates in Japan in 2009: a 
study of 32 population-based cancer registries for 
the monitoring of cancer incidence in Japan (MCIJ) 
project. Jpn J Clin Oncol 2015; 45: 884-91.

  7. COLINA M, PIZZIRANI C, KHODEIR M et al.:    

Dysregulation of p2x7 receptor-inflammasome axis 
in SAPHO syndrome: Successful treatment with 
anakinra. Rheumatology (Oxford) 2010; 49: 1416-8.

  8. RIDKER PM, MACFADYEN JG, THUREN T et al.: 
Effect of interleukin-1β inhibition with canakinum-
ab on incident lung cancer in patients with athero-
sclerosis: Exploratory results from a randomised, 
double-blind, placebo-controlled trial. Lancet 2017; 
390: 1833-42.

  9. MATSUMARU K, NAGAI K, MURAKAMI T,          
ANDOH K: SAPHO syndrome with bacillus Cal-
mette-Guerin (BCG) immunotherapy for bladder 
cancer. BMJ Case Rep 2010; 2010: 2591.


