
OBSERVATIONS

Association Among
Sarcoidosis, Type 1
Diabetes, and
Charcot Neuro-
Osteoarthropathy

S arcoidosis is a multisystemic inflam-
matory disease. The association be-
tween sarcoidosis and type 1

diabetes is rare. We report two cases of
sarcoidosis associated with type 1 diabe-
tes complicated by Charcot neuro-
osteoarthropathy (CN).

A subject with type 1 diabetes com-
plicated by peripheral and autonomic
neuropathy presented cough and cervical
lymphadenopathy. The chest computed
tomography (CT) scan revealed bilateral
hilar lymphadenopathy. A mediastinal
lymph node biopsy showed noncaseating
giant epithelioid cell granulomas. The im-
munohistological examination of a follicle
showed the prevalence of T-cells. The re-
sult of a Mantoux test was negative. Bron-
choalveolar lavage was sterile. ACE was
absent from bronchoalveolar lavage fluid
and increased to 40 UI/l (normal �20
UI/l; colorimetric enzymatic assay) in se-
rum. Through these tests, sarcoidosis was
diagnosed. Ten years later, the subject de-
veloped CN (5).

A second subject with type 1 diabetes
and neuropathy, after presenting with ab-
dominal pain, diarrhea, and vomiting,
underwent an abdomen-pelvis CT (ade-
nopathy and parenchymal liver alter-
ations). The CT-guided biopsy revealed
omental lymph nodes of 1 cm (nonnecro-
tizing reactive lymphadenitis with
chronic granulomatosis and epithelioid
giant cells) and liver granulomatosis with
the presence of intracellular Schaumann’s
asteroid bodies, indicative of sarcoidosis.
This subject developed CN 5 years after
diagnosis of sarcoidosis.

Cytokines regulate bone metabolism

(2); interleukin (IL)-6, IL-1, tumor necro-
sis factor (TNF)-�, IL-17, and receptor
activator of nuclear factor-�B (NF-�B)
(RANK) ligand (RANKL) enhance bone
resorption, whereas osteoprotegerin (a
soluble receptor decoy for RANKL), IL-4,
IL-10, IL-12, IL-13, IL-23, IL-18, leptin,
and interferon-� and -� have opposite ef-
fects. Therefore, inflammatory conditions
are able to modulate local and/or systemic
levels of cytokines and are implicated in
bone metabolism. A key mechanism in-
volved in CN pathogenesis is increased
bone resorption, to which the RANKL/
RANK/osteoprotegerin axis is undoubt-
edly relevant.

The local stromal cells are the major
source of RANKL; recruitment and activa-
tion of macrophages and T-cells enhance
the production of proinflammatory cyto-
kines (TNF-�, IL-1, and IL-6) that stimu-
late RANKL expression in stromal cells,
reducing bone mineral density. This
“metabolic inflammatory” interplay al-
lows to provide an explanation of the fre-
quent presence of inflammatory stimuli
(i.e., accidental trauma, local surgery, re-
vascularization, orthopedic procedures,
neuropathic ulcers, and infections) as
trigger factors of acute CN. Several studies
have shown the central role of inflamma-
tion in diabetes.

Hyperglycemia increases intracellular
diacylglycerol content, which activates
protein kinase C, which, through NF-�B,
increases the expression of multiple in-
flammatory genes (i.e., IL-6, IL-1, and
TNF-�) (3). Furthermore, autonomic
dysfunction could disrupt the negative
feedback control of inflammation by the
autonomic nervous system (“the inflam-
matory reflex”), exacerbating inflamma-
tion (4). Regarding sarcoidosis, several
studies have shown high levels of TNF-�
secretion from alveolar macrophages of
patients with active diseases, and TNF-�
inhibitors have been used in the treatment
of sarcoidosis, suggesting the relevance of
inflammation (5). Furthermore, high lev-
els of parathyroid hormone–related peptide
(PTHrP), linked to an alteration of calcium
metabolism, have been shown in sarcoid-

osis. The high inflammatory milieu of such
an association between diseases (diabetes
and sarcoidosis) could interfere with the
metabolic inflammatory balance in bone,
enhancing the development of CN, whereas
in other circumstances it represents a very
rare complication of diabetes.
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2

TITTANIA MUSELLA, MD
1

FRANCESCA MARTINI, MD
1

ANDREA MANTO, MD
1

SALVATORE CAPUTO, MD
1

LORENA MANCINI, MD
2

GIOVANNI GHIRLANDA, MD
1

From the 1Department of Clinical Pathology, Cath-
olic University School of Medicine, Rome, Italy;
and the 2Diabetic Foot Unit, Agostino Gemelli
Hospital, Rome, Italy.

Corresponding author: Dario Pitocco, dario.
pitocco@rm.unicatt.it.

DOI: 10.2337/dc08-2233
© 2009 by the American Diabetes Association.

Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Cavanagh PR, Young MJ, Adams JE, Vick-

ers KL, Boulton AJM: Radiographic ab-
normalities in the feet of patients with
diabetic neuropathy. Diabetes Care 17:
201–209, 1994

2. Jeffcoate WJ, Game F, Cavanagh PR: The
role of proinflammatory cytokines in the
cause of neuropathic osteoarthropathy
(acute Charcot foot) in diabetes. Lancet
366:2058–2061, 2005

3. Brownlee M: The pathobiology of diabetic
complications: a unifying mechanism. Di-
abetes 54:1615–1625, 2005

4. Tracey KJ: Physiology and immunology of
the cholinergic antiinflammatory path-
way. J Clin Invest 117:289–296, 2007

5. Dai H, Guzman J, Chen B, Costabel U: Pro-
duction of soluble tumor necrosis factor re-
ceptors and tumor necrosis factor-alpha by
alveolar macrophages in sarcoidosis and ex-
trinsic allergic alveolitis. Chest 127:251–
256, 2005

O N L I N E L E T T E R S

DIABETES CARE, VOLUME 32, NUMBER 4, APRIL 2009 e45


