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ABSTRACT 
Systemic sclerosis (SSc) may affect the 
gastrointestinal tract and cause very 
rarely malabsorption syndrome related 
to bacterial overgrowth. Malabsorp-
tion syndrome may be responsible for 
weight loss, diarrhea, osteomalacia, 
and iron and vitamins defi ciency. We 
report the case of a SSc patient who 
developed osteomalacia caused by the 
combination of two exceptional condi-
tions in the setting of SSc: cœliac dis-
ease (CD) and primary biliary cirrho-
sis (PBC)-related Fanconi syndrome. 
Oral prednisone with angiotensin-con-
verting enzyme inhibitors, was initi-
ated because of active lesions of tubu-
litis, and led to the complete regression 
of bone pains, and by the improvement 
of renal function and regression of the 
features of proximal tubulopathy. Thus, 
in the presence of vitamin defi ciencies 
in a patient with SSc, together with a 
search for malabsorption syndrome 
secondary to bacterial overgrowth, CD 
and/or PBC-associated Fanconi syn-
drome should be investigated. 

Introduction
Osteomalacia is characterized by im-
pairment of mineralization leading to 
accumulation of unmineralized matrix 
or osteoid in the skeleton (1). Major 
causes are vitamin D defi ciency (1), and/
or renal phosphate wasting disorders 
(2). Systemic sclerosis (SSc) is charac-
terized by vascular hyper-reactivity and 
collagen deposition (3). Bowel involve-
ment occurs in approximately 20% of 
SSc patients and may cause malabsorp-
tion syndrome usually related to bacte-
rial overgrowth (4).
We report the case of a SSc patient who 
developed osteomalacia caused by the 
combination of cœliac disease (CD) 
and primary biliary cirrhosis (PBC)- 
related Fanconi syndrome.

Case report
A 42-year-old woman was referred in 
June 2006 for the evaluation of dif-
fuse non-infl ammatory bone pains. SSc 
was diagnosed in April 2006. She had 
digital ulcers and diffuse skin sclerosis 
(Rodnan score 13/51) without evidence 
of diarrhea. Joint mobility was normal. 
Biological tests revealed: normal hemo-

gram, moderate renal insuffi ciency (cre-
atinine 117 μmol/L, creatinine clear-
ance 47mL/min), hepatic cytolysis and 
cholestasis (ASAT 3N, ALAT 2N, GGT 
3.5N, PAL 4.5N), normal serum bi-
lirubin, C-reactive protein, vitamins B1, 
B9 and B12, decreased albumin (31g/
L), decreased serum zinc (8.9μmol/L, 
normal range 12.5-18) and ferritin lev-
els (10ng/mL, normal range 20-150). 
Analysis of phosphocalcic metabolism 
showed: normal calcemia (2.39mmol/L) 
and phosphatemia (0.85mmol/L), hypoc-
alciuria (0.2mmol/24h), increased par-
athormon level (70pg/mL, normal range 
10-65), decreased serum concentration 
of 25(OH)-vitamin D3 (7.3ng/mL, nor-
mal range 10-60) and 1.25(OH)2-vita-
min D3 (20ng/L, normal range 20-50). 
Bone x-rays were unremarkable. Bone 
scintigraphy revealed multifocal tracer 
uptake of Tc-99m (Fig. 1). These clini-
cal, biological and radiological fi nd-
ings were consistent with martial, zinc 
and vitamin D defi ciencies complicated 
by osteomalacia. Immunological tests 
showed a positivity for antinuclear anti-
bodies (1/1280) without specifi city, and 
a positivity of IgA antiendomysium (40, 
normal <10), IgG without IgA antiglia-
dine (107U/mL, normal <20), IgA anti-
transglutaminase (10, normal <7), type 2 
antimitochondrial (200, normal <20) and 
antithyroglobulin (53MU/L, normal <1) 
antibodies. Serum IgM were increased 
(3.58g/L, normal range 0.4-2.2), with 
normal IgG and IgA. Serum and urine 
immunofi xations were negative.
Clinical, biological and immunologi-
cal features were consistent with the 
diagnoses of diffuse SSc, PBC and CD. 
Evaluation of SSc revealed a mild bi-
basal interstitial lung disease on CT 
scan, and a normal respiratory func-
tion. Upper gastrointestinal endoscopy 
showed hypokinetic esophagus with 
normal gastric and duodenal mucosa, 
and biopsies revealed chronic duo-
denitis with partial villosity atrophy, in 
agreement with the diagnosis of CD. 
Finally, hepatic ultrasonography was 
normal and liver biopsy revealed typi-
cal features of stage I PBC: marked re-
duction in the number of biliary ducts 
and periportal cellular infi ltrate.
Treatment with gluten-free diet, togeth-
er with iron, zinc, calcium and 25(OH)-
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vitamin D3 supplementation was initi-
ated in August 2006, with a good ef-
fi cacy on bone pains. Upon follow-up, 
serum zinc, ferritin and 25(OH)-vita-
min D3 levels normalized; while serum 
creatinin increased to 160 μmol/L (cre-
atinine clearance 33mL/min) with fea-
tures of proximal tubulopathy (Fanconi 
syndrome): hypokaliemia (3.2mmol/L), 
metabolic acidosis (serum bicarbonate 
19mmol/L, serum chloremia 109mmol/
L), hypophophatemia (0.74mmol/L), 
hyperphosphaturia (28.3mmol/L), in-
creased urinary beta2-microglobulin 
(263 mg/L, normal <0.21), normo-
glycemic glycosuria (3.9mmol/L) and 
aminoaciduria. Urinalysis showed 
aseptic leucocyturia, no hematuria and 
proteinuria quantifi ed at 0.9g/day. Fi-
nally, diffuse tubulointerstitial nephritis 
with active tubulitis was documented 
upon renal biopsy, without evidence for 
vascular and glomerular involvement 
(Fig. 2). Immunofl uorescent study was     
normal.
Oral prednisone was initiated in Janu-
ary 2007 at the dose of 1 mg/kg/d for 
one month followed by progressive 
tapering of the dosage, together with 
low dose angiotensin-converting en-
zyme inhibitors (ACEi) (perindopril 
1.25mg/d). Evolution after 3 months of 
treatment was marked by the complete 
regression of bone pains, and by the 
improvement of renal function (serum 
creatinin 101μmol/L, creatinine clear-
ance 55mL/min) and regression of the 
features of proximal tubulopathy (nor-
mal kaliemia, serum bicarbonate, chlo-
remia, phosphatemia, calcemia and 
phosphaturia; absence of glycosuria; 
proteinuria 0.4g/day).

Discussion
Osteomalacia was rarely described dur-
ing SSc, and occurs almost exclusively 
in the setting of malabsorption syn-
drome caused by bacterial overgrowth. 
Our case is remarkable regarding the 
mechanisms responsible for osteoma-
lacia: malabsorption syndrome with vi-
tamin D defi ciency caused by CD, and 
tubulointerstitial nephritis and Fanconi 
syndrome with renal phosphate wast-
ing caused by PBC. 
CD is a chronic infl ammatory intesti-
nal disorder due to an immune reaction 

towards gluten proteins. Its association 
with autoimmune diabetes and thy-
roiditis has been widely reported (5). 
However, the link with other autoim-
mune diseases is less clear. CD was 
exceptionally described in the setting 
of SSc (6) and more frequently in the 
setting of PBC (7). PBC is more fre-
quently associated to SSc, defi ning 

Reynolds syndrome which is charac-
terized by a limited cutaneous SSc and 
a slower progression of liver disease 
compared with matched patients with 
PBC alone. Renal involvement in pa-
tients with PBC is not rare since dis-
tal tubular acidosis, which is the main 
feature, is found in up to 33%, usually 
without any clinical consequence (8). 

Fig. 1. Bone scintigraphy, anterior (A) and posterior (B) images: focal tracer uptake of Tc-99m.
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More exceptionally, tubulointerstitial 
nephritis and Fanconi syndrome have 
been reported (9-12). Type 2 antimito-
chondrial antibodies directed against 
3 mitochondrial enzymes: pyruvate 
deshydrogenase, alpha-ketoglutarate 
deshydrogenase, and branched-chain 
keto-acid decarboxylase, seem to play 
a key role in its pathophysiology, since 
antimitochondrial antibodies decrease 

the activity of these enzymes (12-14). 
Thus, osteomalacia and other defi cien-
cies in the present case were also re-
lated to tubulointerstitial nephritis and 
Fanconi syndrome responsible for renal 
phosphate wasting. The association of 
SSc, PBC, Fanconi syndrome and CD 
might led us to discuss overwhelm-
ing humoral autoimmunity secondary 
to polyclonal B cell activation and/or 

ischemia-reperfusion injury and pro-
duction of reactive oxygen species re-
sponsible for structural alterations of 
autoantigens and generation of second-
ary autoimmune reactions. 
Finally, high dose prednisone (1 mg/
kg/d) was prescribed. Indications for 
corticosteroid therapy are scarce in SSc 
pertaining to the risk of induction of 
renal crisis. Corticosteroid treatment 
was associated with ACEi. The evo-
lution was clinically and biologically 
favorable, although no control renal bi-
opsy was performed. Thus, active tubu-
lointerstitial nephritis may represent an 
additional indication for corticosteroid 
treatment in SSc patients with PBC.
In conclusion, in the presence of vita-
min and oligo-element defi ciencies in-
cluding osteomalacia in a patient with 
SSc, together with a search for malab-
sorption syndrome secondary to bacte-
rial overgrowth, CD and/or PBC-as-
sociated Fanconi syndrome should be 
investigated.
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