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Is SAPHO Syndrome Linked to PASH Syndrome and
Hidradenitis Suppurativa by Nicastrin Mutation? 
A Case Report
To the Editor:
The SAPHO syndrome is a group of disorders that manifest as synovitis,
acne, pustulosis, hyperostosis, and osteitis. Of these, acne damage can
present as acne conglobata, acne fulminans, or hidradenitis suppurativa
(HS). Studies have shown that some patients with HS or pyoderma
gangrenosum, acne, and HS (PASH) syndrome have mutations in
gamma-secretase, with alterations in its nicastrin (NCSTN) subunit being
especially common1,2. Currently, the pathogenic genes of SAPHO syndrome
are not yet known. Here, we describe the detection of a mutation in the
NCSTN subunit of gamma-secretase in a sporadic patient with SAPHO
syndrome presenting with HS.
      A 44-year-old Chinese Han male patient with a history of pain in the
elbows, knees, sternoclavicular joint, and sacroiliac joint for > 10 years
presented with acne and HS in the face and trunk within the last 4 years.
Oral isotretinoin treatment was ineffective. The physical examination
revealed inflammatory papules and depressed scars on the face.
Inflammatory papules, nodules, and cysts accompanied by scarring were
found on the back of the neck, back, axilla, and buttocks (Figure 1). Results
of the tenderness tests of both sternoclavicular joints, left elbow, and left
knee were positive. A compression test of the sacroiliac joint was positive.
The computed tomography scan showed erosion-like changes in the
sacroiliac joint (Figure 2). Histological examination of the skin biopsy

showed dense neutrophilic inflammation. His parents and 1 younger sister
had no similar lesions or symptoms. The patient was diagnosed as having
SAPHO syndrome. 
      Our study was conducted in accordance with the principles of the
Declaration of Helsinki. After approval was obtained from the Ethics
Committee of the Institute of Dermatology of the Chinese Academy of
Medical Sciences (no. 2014-KY-017) and informed consent was signed by
the participants, peripheral blood samples were collected. Genomic DNA
was extracted; the exomes of this patient were subjected to exome
sequencing and then to Sanger sequencing. Genetic examination revealed
that he had a single-nucleotide deletion mutation of a cytosine at position
278 (c.278delC) of the nicastrin gene (GenBank NM_015331.2), leading to
a heterozygous frameshift mutation (p.P93LfsX15; Figure 3). Unaffected
members of this pedigree and 100 controls showed no pathogenic variant.
      The SAPHO syndrome was first proposed by Chamot, et al in 1987 to
describe a group of chronic aseptic inflammatory disorders involving the
skin and joints3. Currently, this syndrome has many diagnostic criteria, but
the criteria proposed by Kahn and Khan in 1994 are most often mentioned,
as confirmed by Marzano, et al4. The patient in our current case study had
acne and HS accompanied by systemic polyarthritis and changes in the
sacroiliac joint, and thus was diagnosed as having SAPHO syndrome.
      Pathogenic genes of the SAPHO syndrome are not yet known, although
early studies reported several susceptibility genes such as proline-serine-threo-
nine phosphatase-interacting protein 2 and murine double minute-2 might
be involved5,6. More than 25 papers in the literature have reported the
relationship between HS and NCSTN mutations. Additionally, several gene
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Figure 1. Clinical features of the patient with
synovitis, acne, pustulosis, hyperostosis, and osteitis
(SAPHO) syndrome. Inflamed papules, nodules,
cyst, and scars on the face, nape, back, armpit, and
buttocks.
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Figure 2. Computed tomography scan shows erosion-like changes in the sacroiliac joint.

Figure 3. Schematic of the wild-type genotype in unaffected individuals (top panel), and a single-nucleotide deletion mutation
of a cytosine at position 278 (c.278delC) of the nicastrin gene (bottom panel), by Sanger sequencing.
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mutations, including NCSTN, were found in different patients with PASH
syndrome2,7,8. We reported that an NCSTNmutation was detected in a patient
with SAPHO syndrome, which added a new phenotype to the spectrum of
clinical phenotypes resulting from NCSTN mutations, but the relationship
between these 3 disorders and NCSTN remains unknown. 
      SAPHO syndrome and PASH syndrome are both related to HS regarding
clinical manifestation, and HS is a clinical manifestation of both. Regarding
pathogenesis, the 3 disorders categorized as autoinflammatory diseases are
related to large amounts of neutrophil activation7,9. With regard to gene
mutations, HS, PASH syndrome, and SAPHO syndrome are all linked to the
NCSTN gene. As early as 2014, researchers have shown that HS is not solely
a skin disease but also a systemic disorder that can be accompanied by other
disorders or damage10. HS may have genetic backgrounds, environmental
factors, or inflammatory pathways in common with these diseases9; the
results of our study provide direct evidence to confirm this speculation.
Because the clinical presentation of different patients with SAPHO
syndrome has obviously different manifestations (i.e., phenotypic hetero-
geneity), we propose that this syndrome has many pathogenic genes in
addition to NCSTN (i.e., gene heterogeneity). In addition, SAPHO syndrome
manifesting with HS may be closely related to mutations in gamma-secretase
subunits, especially the NCSTN gene. The limitation of our study is that
because of the rarity of the SAPHO syndrome, there was only 1 patient; our
findings need to be confirmed with additional studies of similar patients.
Therefore, we recommend that patients with SAPHO syndrome presenting
with HS undergo screening for gamma-secretase mutations. This would
reveal whether HS, SAPHO syndrome, and other disorders that manifest
with HS (e.g., PASH syndrome) in a group of autoinflammatory diseases
have a common genetic mutation background, or HS with systemic
involvement could be a subtype of SAPHO syndrome.
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