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Development of type 1 diabetes
mellitus in a patient with
rheumatoid arthritis receiving
anti-tumor necrosis factor alpha

Sirs,
Clinical autoimmune phenomenaon have
been reported to occur during TNF blocker
therapy (1-3), including type 1 diabetes
mellitus (T1DM) (4). T1DM is an autoim-
mune disease due to immunological reac-
tivity to pancreatic islet cells. Both genetic
and environmental factors have been shown
to be involved (5). We report the develop-
ment of T1DM in an adult rheumatoid
arthritis (RA) patient during TNF blocker
therapy associated with the appearance of
anti-glutamic acid decarboxylase (GAD)
antibodies, which were not present before
treatment.
A 48- year-old woman with a past medical
history significant for RA with positive
rheumatoid factors was transferred to our
unit for TNF blockade therapy. She
weighed 94 kilograms, and was 163 cen-
timeters tall. The patient’s medications in-
cluded methotrexate 15 mg/week and pred-
nisone 10mg/day, which was subsequently
increased to 20mg/day for 1 month for
worsening symptoms. Antinuclear antibody
(ANA) and anti-double-stranded DNA
(anti-dsDNA) antibodies were normal, as
was her fasting plasma glucose (4.8
mmol/l; normal range 3.8-6.1 mmol/l). She
had no clinical symptoms of insulin resis-
tance. Adalimumab (40 mg/week) was initi-
ated and over the next 2 months the
patient’s prednisone dosage was decreased
to 10 mg/day. But six months later, she sud-
denly complained of polyuria and polydip-
sia and was drinking about 5 liters of water
daily. She also progressively lost weight
(20 kg in 10 weeks) and had severe asthen-
ia. Clinical examination evidenced muscle
loss. She was given 10 mg prednisone per
day (stable dosage for 13 weeks). Labora-
tory examination showed elevated plasma
glucose level at 38 mmol/l. Basal serum C-
peptide was low (0.5 ng/ml) and did not
increase after intravenous administration of
1 mg of glucagon (0.5 ng/ml). Glycosylated
hemoglobin (HbA1C) was 15.,6% (normal
< 6%). In the search for diabetes-related
auto-antibodies, only anti-GAD antibodies
were positive (qualitative identification).
Anti-thyroglobulin antibodies were 130
IU/ml (normal < 60 IU/ml). ANA were pos-
itive (titer 1:500, homogeneous pattern)
while anti-dsDNA antibodies were nega-
tive. The HLA locus was typed as HLA

DR4, 7; DQ2, 3. Insulin therapy by infusion
was started, and a few days later, we
switched to subcutaneous insulin (3 injec-
tions/day). Six months later, clinical exami-
nation showed a remission of her arthritis
and the presence of normal muscle. HbA1C

was decreased (6.3%). The patient’s ANA
antibodies remained positive (titer 1:500,
homogeneous pattern), however her anti-
GAD antibodies were negative. Adalimum-
ab was maintained because of the irre-
versible destruction of the pancreatic islet
cells and the efficacy on joint symptoms. 
This report describes the development of
diabetes mellitus and an euthyroid autoim-
mune thyroid disease in an adult patient
suffering from RA, after administration of a
TNF blocker. 
Despite the elevated BMI (35 kg/m2) and
the prednisone treatment, the diagnosis of
T1DM was established. The sudden onset
of the symptoms apparition, the rapid loss
of muscle, the loss of insulin secretion (no
increase in peptide-C during glucagon test),
and the concomitant appearance of anti-
GAD antibodies are suggestive of this diag-
nosis in a predisposed host (HLA DR4).
The association of autoimmune arthritis and
endocrine autoimmunity has been previous-
ly been described (6), however, in our case,
the unusual acute onset of T1DM in an
adult patient receiving TNF blocker therapy
suggest that TNF blockade may induce this
autoimmune disorder. Biological evaluation
performed before anti-TNF treatment (until
two years before) did not show any changes
in glucose levels. After administering the
TNF blocker, plasma glucose was still nor-
mal. Blood glucose increased only with the
first clinical symptoms. Banked sera (col-
lected before administration of adalimum-
ab) were tested for anti-GAD antibodies
and were negative, thus pointing to a tem-
poral association between the first diabetic
symptoms and the onset of anti-TNF thera-
py.
TNF could prove beneficial in autoimmuni-
ty through immune and disease suppressive
activities (7). It was found to protect non-
obese diabetic mice from autoimmune dia-
betes by preventing the development of
autoreactive islet-specific T cells (8). Fur-
thermore, it inhibits the release of IFN-α by
plasmacytoid dendritic cells (pDCs), and
TNF antagonists enhance the production of
IFN-α/β by pDCs exposed in vitro to virus-
es (9). This could account for the autoim-
mune events occurring under TNF-α block-
ers, as with interferon-alpha (10).
In conclusion, the temporal relationship
between T1DM and the initiation of TNF

blocker therapy in our patient strongly sug-
gests that this treatment either induced or
precipitated the clinical autoimmune dis-
order. Clinicians should be aware of the
possible occurrence of T1DM during anti-
TNF therapy in predisposed hosts.
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