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ABSTRACT
E rdheim-Chester disease (ECD) is a
rare non-Langherans form of histiocy -
tosis ch a ra c t e ri zed ra d i o l ogi c a l ly by
symmetrical sclerosis of the metaphysis
and the diap hysis of long tubu l a r
bones. Macrophages are potent inter -
leukin-6 (IL-6) producers and elevated
IL-6 serum levels have been described
in pat h o l ogical conditions ch a ra c t e r -
ized by increased bone resorption. 
In a patient with ECD, during the acute
phase of the disease we found high
serum levels of IL-6 and IL-6 soluble
re c eptor (sIL-6R) and high levels of
bone turnover markers. After 5 years of
c o m b i n ation therapy with oral pre d -
nisone and intravenous cl o d ro n ate a
significant reduction in the above men -
tioned biological parameters was seen.
We suggest that the systemic disorders
present in ECD could be related to the
high serum levels of IL-6 and sIL-6R.
We also propose the use of bisphospho -
n ates in the clinical management of
ECD. 

Introduction
E rdheim-Chester disease (ECD) is a
rare systemic histiocytosis syndrome of
unknown aetiology that usually affects
adults. Symmetrical long bone pain
with associated pat h ognomonic mor-
p h o l ogical ch a n ges (scl e rosis of the
meta- and diap hysis of long tubu l a r
bones) suggest the diagnosis of ECD.
About half of the patients have extra-
s keletal manife s t at i o n s , i n cl u d i n g
involvement of the hypothalamus/pos-
terior pituitary gland, retro-orbital tis-
sue, central nervous system, retroperi-
t o n e u m , s k i n , l u n g, p e ri c a rdium and
h e a rt. Pulmonary invo l vement is an
uncommon but important manife s t a-
tion of ECD because it causes signifi-
cant morbidity and mortality (1, 2). 
The diffe rential diagnosis of ECD
includes fluoride intoxication, myeloid
metaplasia, lymphoma, metastatic dis-
e a s e, t oxic osteoart h ro p at hy (poly v i -
nylpyrroliidone storage disease), adult
progressive diaphyseal dysplasia (Eng-
helmann disease) and other histiocytic
disorders such as Rosai-Dorfman dis-
e a s e, L a n g h e r h a n ’s cell histiocy t o s i s
and Hand-Sch ü l l e r- C h ristian disease
(1, 2). 

Recently, Chetritt and co-workers have
suggested that ECD may be considered
as the “ m a c ro p h age ” c o u n t e rp a rt of
L a n ge r h a n ’s cell histiocytosis in the
h i s t i o cytosis spectrum (3). Neve rt h e-
less, it is still debated whether the histi-
ocytic proliferation in ECD represents
a monoclonal neoplastic population or
is part of a polyclonal reactive process,
as suggested by A l - Q u ran and co-
workers (4). Macrophages are potent
producers of interleukin-6 (IL-6); con-
versely IL-6 promotes the differentia-
tion and activation of T cells and
macrophages (5). IL-6 exerts its action
through a cell surface receptor system
t h at consists of two tra n s m e m b ra n e
s u bu n i t s : the IL-6 binding gp 80
(named IL-6R) and the signal-tra n s-
ducing component gp 130, which is not
ligand binding. The soluble form of IL-
6R (sIL-6R) is a 55 kDa protein gener-
ated by pro t e o lytic cl e avage of the
membrane-associated receptor (IL-6R)
at the site adjacent to the transmem-
brane domain or by differential mRNA
splicing. The sIL-6R binds IL-6 with
an affinity similar to that of the mem-
brane-bound receptor and enhances the
biological effects of IL-6 in various cell
types. The amplified effects of IL-6 due
to its soluble receptor are relevant in
several pathological conditions charac-
t e ri zed by increased bone re s o rp t i o n
and systemic infl a m m at o ry disord e rs
(6). 
In a patient affected by ECD we stud-
ied the variation in biochemical mark-
ers of bone metabolism and inflamma-
tion, IL-6 and its soluble receptor over
a period of five years. 

Case report
A 48-year-old man was admitted to the
D ep a rtment of Clinical and Experi-
mental Medicine of the University of
Naples “Federico II” in January 1997.
Over the previous 6 months he had suf-
fe red asthenia, dy s p n o e a , cough and
episodic bouts of fever and had lost
about 10 kilograms in weight. He was a
non-smoker and did not drink alcohol.
Occupational exposure to asbestos or to
polyvinylpyrolidone was excluded. The
patient denied any history of medica-
tion with beta-adrenoreceptor-blocking
d ru g s , m e t hy s e rgide or ergo t a m i n e.



CASE REPORTIL-6 system in Erdheim-Chester disease / G. Mossetti et al.

233

Physical examination showed paleness,
muscle wasting, palpable enlargement
of the bones of the thighs and arms,and
d i ffuse skeletal tenderness on palpa-
tion. No other relevant physical signs
were found.
A radiograph of both lower extremities
and humerus showed diffuse sclerosis
of the diaphysis and epiphysis of the
femura, tibias and humeri. An oblitera-
tion of the medullar space wa s
observed in the femoral diaphysis (Fig.
1). A bone scan (99 mTc-MDP) show-
ed intensive symmetrical tracer uptake
at the sites of radiographic abnormali-
ties (Fi g. 2). A magnetic re s o n a n c e
i m aging (MRI) scan of the fe m o ra l
lesions showed medullar osteoly s i s
with focal sclerosis of the bones (Fig.
3). The patient rejected bone biopsy.
Symmetrical long bone pain with asso-
ciated radiographic, scintigraphic and
MRI changes suggested the diagnosis
of ECD (1, 2, 7). 
Significant anemia (Hb 85 g/l) was pre-
sent with low iron (3.04 µmol/l) and
high ferritin (856 µg/l) serum levels.
The ery t h ro cyte sedimentation rat e
(ESR) was 130 mm/h and other inflam-
matory indexes, such as C reactive pro-
tein (106 m g / l ) , β2- m i c rog l o bu l i n
(5.120 ng/l), aptoglobin (6.94 g/l) and
α1-antitripsin (4.52 g/l) were increased.
S e rum levels of serotonin and uri n e
excretion of serotonin metabolites were
in the normal range. Antinuclear and
anti smooth mu s cle antibody we re
undetectable.
C re atinine cl e a ra n c e, c a l c i u m , p h o s-
phate, alkaline phosphatase, calcitonin,
25 OHD3, 1,25 (OH)2 D3 and intact
parathormone levels were in the normal
range, while total urinary hydroxipro-
line, cross-linked N-telopeptide of col-
l agen type 1, f ree deox y py ri d i n o l i n e
crosslaps and serum osteocalcin were
increased (Table I). 
No clinical, biochemical or MRI evi-
dence of hy p o t h a l a m i c - p i t u i t a ry dy s-
function were found. A CT scan of the
thorax showed a pattern of diffuse in-
terstitial pneumonia with the presence
of effusion and fissural thickening of
the pleurae (Fig. 4a). Pulmonary func-
tion tests demonstrated a re s t ri c t ive
defect with moderate hypoxemia. An
abdomen MRI showed a reduction in

Fig. 1. Frontal (a) and lateral (b) roentgenogram of the left femur. Mixed osteolytic and sclerotic
lesions are observed.

Fig. 2. 99mTc-MDP bone scan demonstrates symmetrically increased uptake in the femurs, tibias and
humerus.
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size of the left kidney with an ipsilater-
al obstruction of uri n a ry fl ow and a
bilateral thickening of the kidney cap-
sule caused by the presence of sclerotic
tissue around the kidneys and ureters
( re t ro p e ritoneal fi b rosis) (Fi g. 4b). A
bilateral stent was inserted into the ure-
ters to restore normal urinary flow. The
p rogression of the peritoneal lesion
required surgical treatment (ureteroly-
sis followed by application of a vascu-
l a ri zed omental fl ap). The histologi c
appearance of the retroperitoneal tissue
i n d i c ated xanthogra nu l o m atous infi l-
t ration by spumous histiocytes sur-
rounded by fibrosis (Fig. 5). The histio-
cytes stain negative for S-100 protein
( n egat ivity was determined by immu n o-
h i s t o ch e m i s t ry). These findings con-
firmed the diagnosis of ECD
Steroid therapy was started (prednisone
1 mg/kg/d). Taking into account the
e l evated serum and uri n a ry levels of
bone turn over marke rs and the pre s-
ence of bone pain, clodronate (dichlor-
omethylene bisphosphonic acid) treat-
ment was started at a dose of 300 mg
i n t rave n o u s ly for 5 consecutive day s
(total dose 1500 mg) every 6 months,
according to the criteria proposed by
P.D. Delmas and P.J. Meunier for treat-
ment of Paget’s disease of bone (8).
Both drugs were given in association.
Since June 1997 we have gra d u a l ly
reduced the daily dose of steroid, given
the considerable improvement in the
patient’s clinical condition and the par-
tial remission of his systemic inflam-
matory parameters (Table I). At each
visit, the patient was asked to fill out a
pain assessment questionnaire in which
he reported the presence or absence of
bone pain, and its severity. It was at the
patient’s discretion to decide whether
the pain was or was not related to ECD
based on previous discussion with his
physicians (GM, VN). After 20 days of
combined clodronate/prednisone thera-
py, the patient reported the disappear-
ance of skeletal tenderness. In addition,
d u ring the subsequent ch e ck up we
found the disap p e a rance of asthenia,
cough and feve r, and a progre s s ive
weight gain. Nevertheless no changes
in the bone scan or in the radiographic
appearance of the bone lesions were
o b s e rve d. At present the patient is

Fig. 3. Sagittal (a) and axial (b) T1-weighted MR images of the left femur show medullar osteolysis
with focal sclerosis of the bone.

Fig. 4. (a) High-resolution chest CT scan shows diffuse interstitial pneumonia with the presence of
effusion and fissural thickening of the pleurae. (b) Abdomenal MRI shows sclerotic tissue around the
kidneys and ureters (retroperitoneal fibrosis).
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receiving prednisone at the dose of 0.5
mg/kg/d (Table I). 
We measured IL-6 and sIL-6R serum
levels during the acute phase of disease
and during the follow-up period. We
found very high serum levels of IL-6
and of sIL-6R in the acute phase of the
disease (27.4 pg/ml and 46.2 ng/ml for
IL-6 and sIL-6R, respectively). On the
other hand , we observed a progressive
reduction in IL-6 and sIL-6R seru m
levels clearly related to the improve-
ment in the patient’s clinical condition
and to the significant decrease in sys-

temic infl a m m at o ry para m e t e rs and
bone turnover indices (Table I).

Discussion
In the present case, a patient affected
by ECD showed abnormal values for
the biochemical markers of bone turn-
over in the active phase of his disease.
These biochemical para m e t e rs and
their variation after therapy have not
been analyzed in the literature. After
s t e roid and bisphosphonate therapy
over a period of 5 ye a rs , a s s o c i ated with
the surgical correction of hydronephro-

sis, we observed a significant improve-
ment in the patient’s clinical condition.
The values for the biochemical markers
of bone metabolism decreased signifi-
c a n t ly, without any va ri ations in the
calciotropic hormones. In our opinion
this effect is related to the pharmacolo-
gical properties of the bisphosphonates
(9). 
We also found that the systemic disor-
ders related to macrophage cell prolif-
eration in ECD were associated with
high serum levels of IL-6 and sIL-6R.
IL-6, via its soluble receptor, induces
osteoclast formation and bone resorp-
tion and has been implicated in the
development of several metabolic bone
diseases (6,10, 11). High levels of IL-6
and sIL-6R also contri bute to the
p at h ogenesis of pulmonary fi b ro s i s
associated with systemic sclerosis (6).
R e c e n t ly, Ammann and co-wo rke rs
(12) have described elevated serum lev-
els of IL-6 in a patient with ECD and
echocardiographic evidence of a tumor
in the right atrium. The improvement in
clinical condition and the remission of
systemic infl a m m at o ry para m e t e rs
were related to the progressive reduc-
tion of IL-6 and sIL-6R serum levels.
These findings could be attributable to
combined steroid and bisphosphonate
therapy. 
New insights into the molecular mech-
anism of action of the bisphosphonates
i n d i c ate that these compounds have
several pharmacological properties (9).
Indeed, the use of bisphosphonates to
treat osteolytic and pulmonary Langer-
hans’ cell histiocytosis has been sug-
gested on the basis of their re l at ive
s a fety and their documented anti-
m a c ro p h age activity (13,14). Our gro u p
also reported that intravenous clodro-
nate infusion in patients with Paget’s
disease of bone reduces sIL-6R serum
levels without significant variations in
the serum levels of calciotropic hor-
mones (15).
In conclusion, we suggest that the bio-
chemical markers of bone turnover and
s e rum levels of IL-6 and its solubl e
receptor should be used in the monitor-
ing of ECD. We would also propose the
use of bisphosphonates (clodronate or
the more potent, nitrogen containing-
bisphosphonates such as pamidronate,

Fig. 5. Specimens from retroperitoneal tissue: (a) xanthogranulomatous infiltration by spumous histi-
ocytes (hematoxylin-eosin stain,original magnification x25), (b) surrounded by fibrosis (hematoxylin-
eosin stain; original magnification x40) can be observed. 
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alendronate or risedronate) in the long-
t e rm clinical management of ECD,
given their pharmacological properties.
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Table I. Biochemical markers of bone turnover and serum levels of interleukin-6 and its soluble receptor in a patient affected by Erdheim-
Chester disease, over a period of five years.

Data Jan. June Jan. June Jan. June Jan. June Jan. June Jan. Reference
1997 1997 1998 1998 1999 1999 2000 2000 2001 2001 2002 values

Clodronate (total dose) - 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500

Prednisone (mg/Kg/24h) - 1 1 1 0.7 0.7 0.7 0.7 0.5 0.5 0.5

Serum parameters
Ionized calcium (mmol/L) 1.13 1.14 1.12 1.13 1.15 1.14 1.13 1.15 1.14 1.13 1.12 1.12 ± 0.04
Phosphate (mmol/L) 0.12 0.11 0.10 0.12 0.12 0.11 0.13 0.12 0.11 0.12 0.12 0.12 ± 0.01
Magnesium (mmol/L) 0.9 0.8 1.0 1.1 0.8 1.0 0.9 1.0 1.1 1.1 1.0 1.0 ± 0.2
Alkaline Phosphatase (U/L) 245 195 201 235 192 204 210 237 202 208 214 198 ± 65
Intact PTH (pmol/L) 3.6 3.1 3.8 3.5 4.2 4.0 3.9 3.6 3.7 4.1 4.5 3.3 ± 1.6
25(OH)D3 (pmol/L) 72.68 72.92 71.85 75.21 72.38 76.28 72.41 73.18 74.01 75.07 72.89 71.94 ± 18.51
1,25 (OH)2D3 (nmol/L) 85.44 98.68 89.86 95.14 100.73 89.77 87.79 31.26 95.71 92.22 89.75 90.98 ± 15.87
Calcitonin (ng/L) 5 7 8 10 4 6 2 9 10 7 9 7.5 ± 4.1
Interleukin-6 (pg/ml) 27.4 10.7 11.2 10.8 10.4 10.1 9.5 8.2 7.5 5.9 4.8 1,8 ± 0,9
sIL-6R (ng/ml) 46.2 37.8 38.1 38.4 38.5 38.0 37.9 36.6 36.7 36.0 35.9 30,5 ± 3,8
Osteocalcin (ng/ml) 60 44 40 38 38 36 32 31 30 28 28 19 ± 9
ESR (mm/h) 130 42 28 27 15 14 12 17 20 12 10 7 ± 5
Reactive C Protein (mg/l) 106 54 32 15 17 14 10 9 13 8 7 3 ± 2
Hemoglobin (g/l) 85 105 112 108 100 108 111 122 115 118 125 145 ± 15

Urinary parameters
Calcium (mmol/24 h) 10.5 9.5 9.0 8.7 8.5 8.2 8.1 7.8 7.7 7.6 7.8 5.5 ± 2.1 
Phosphate (mmol/24h) 25.28 24.39 23.47 25.01 26.36 24.98 24.16 24.10 24.14 24.02 24.01 24.61 ± 5.8 
HYP/Cr (mmol/mmol) 0.14 0.08 0.07 0.06 0.05 0.05 0.04 0.03 0.02 0.01 0.01 0.011 ± 0.04
PRY (nmol/mmol) 93 77 79 68 63 62 52 50 47 41 37 29.1 ± 4.2
NTX (nMBECE/mmol) 254 161 127 109 108 95 88 74 59 45 37 33.1 ± 1.8
CL (µg/mmol) 421 307 267 222 201 184 178 161 147 142 139 119 ± 12

Clodronate was administered intravenously at a daily dose of 300 mg for 5 consecutive days.
sIL-6R: soluble interleukin-6 receptor; ESR: erythrocyte sedimentation rate; HYP/Cr: hydroxyproline/urinary creatinine ratio; PRY: pyridinoline expressed
in relation to urinary creatinine; NTX: crosslinked N-telopeptides of type I colla gen expressed as a ratio of urinary creatinine; CL: crosslaps expressed as a
ratio of urinary creatinine. The reference values for the biochemical markers were obtained from 28 age- and sex-matched healthy adult subjects and are
expressed as mean ± standard deviation.


