
significant (Lancet 2011 June 27
[doi:10.1016/S0140-6736[11]
60895-7]). 

Importantly, however, there
were no adverse events. “What
we’ve learned is that some of [the
agents being tested] don’t work in
new-onset diabetes, but they are
safe. So, they might work earlier
in the disease process for preven-
tion. Whether we need a combi-
nation of things to really arrest
the disease process is another
open question,” said Dr. Skyler,
professor of medicine, pediatrics,
and psychology at the University
of Miami. 

The other TrialNet study in-
volved abatacept (Bristol Myers
Squibb’s Orencia), which modu-
lates T-cell co-stimulation and
prevents full T-cell activation.
Orencia is currently on the U.S.
market for treating adult
rheumatoid arthritis and juve-
nile idiopathic arthritis. In the
study, 112 patients were ran-
domized to treatment with ei-
ther abatacept (77 patients) or
placebo (35 patients) intravenous
infusions on days 1, 14, 28, and
monthly for a total of 27 infu-
sions over 2 years (Lancet 2011
June 28 [doi:10.1016/S0140-
6736[11]60886-6]). 

Here, there was a significant
difference between groups, with
the AUC for C-peptide 59% high-
er with abatacept than placebo at
2 years, and the estimated delay

in C-peptide reduction of 9.6
months. However, despite con-
tinued administration of abata-
cept over 24 months, the de-
crease in beta-cell function with
abatacept paralleled that of
placebo after 6 months, suggest-
ing that T-cell activation lessens
with time, said Dr. Tihamer Or-
ban of Joslin Diabetes Center,
Boston.

Two additional drugs
under study, teplizumab
and otelixizumab, are
both anti-CD3 mono-
clonal antibodies that
bind to the surface of T
cells and modulate their
action. Two studies of
teplizumab were pre-
sented. In one phase II
study called AbATE (anti-cd3
mAb), 52 type 1 patients aged 8-
30 years were given two intra-
venous courses of the drug 1 year
apart, while 25 patients got place-
bo infusions. There was a signif-
icant retention of C-peptide with
teplizumab, compared with con-
trols. The teplizumab group had
a 45% decrease in beta-cell func-
tion over 2 years, compared with
a 77% reduction in the untreat-
ed group, said Dr. Stephen E.
Gitelman, professor of clinical
pediatrics at the University of
California, San Francisco. 

The AbATE trial was spon-
sored by the Immune Tolerance
Network, which is funded by the

National Institutes of Health,
with funding from the Juvenile
Diabetes Research Foundation. 

The other teplizumab trial,
Protégé, was funded by Macro-
Genics. It was a 2-year, phase III,
double-blind, placebo-con-
trolled, multinational study,
with the combined goal of re-
ducing hemoglobin A1c to less
than 6.5% for those newly diag-
nosed with type 1 diabetes and
reducing the amount of insulin
needed to less than 0.5 units/kg

per day. The primary end point
did not differ between the two
groups, with 19.8% in the
teplizumab group and 20.4% of
placebo patients achieving the
combined end point at 1 year,
said Dr. Nicole Sherry, director
of the Diabetes Center at Mass-
achusetts General Hospital for
Children in Boston (Lancet 2011
June 28 [doi:10.1016/S0140-
6736[11]60931-8]).

However, 5% of the 513
study patients no longer re-
quired insulin at 1 year, com-
pared with none of those who
received placebo. Moreover, in a
post hoc analysis, C-peptide was
preserved or increased in 40% of

those who received the 14-day
regimen of the drug, compared
with just 28% of the placebo
group. Children were more like-
ly than were adults to retain C-
peptide function, as were pa-
tients treated within 6 weeks of
diagnosis. Adverse events were
similar between the two groups. 

A phase III study of the anti-
CD3 drug oteliximab in 240
newly diagnosed type 1 diabetes
patients also produced negative
findings. The dose – one-six-
teenth of that used in previous
trials – had been chosen to re-
duce adverse events seen previ-
ously, particularly Epstein-Barr
virus activation. The low dose
was not effective in preserving C-
peptide. This study, dubbed DE-
FEND, was funded by Tolerx,
with support from the Juvenile
Diabetes Research Foundation. 

“This is clearly an important
pathway. Further studies will try
to increase that dosage to dupli-
cate the previous efficacy with
fewer side effects,” said Dr. Pe-
ter Gottlieb, professor of medi-
cine and pediatrics at the Uni-
versity of Colorado, Denver. 

Another compound under
study, DiaPep277, was devel-
oped with the goal of prevent-
ing beta-cell destruction. Creat-
ed by the removal of 24 of 500
amino acids from a “heat
shock” protein involved in beta-
cell destruction via T-cell acti-
vation, DiaPep277 had been
shown to change destructive T
cells into cytokine-secreting
protective T cells in mouse

models of type 1 diabetes. 
In one phase II study, injections

of DiaPep277 in 100 newly diag-
nosed type 1 patients preserved
beta-cell insulin secretion for up
to 2 years, said Dr. Itamar Raz,
professor of medicine and direc-
tor of the Hadassah Diabetic
Center in Jerusalem, Hadassah
Hebrew University Hospital.

Dr. Skyler is an advisory
and/or board member for nu-
merous makers of diabetes-re-
lated products. He holds stock in
and/or is a shareholder of
Amylin, Circulat Biotech, Dex-
com, Ideal Life, Inspire Phar-
maceuticals, Moerae Matrix,
and Tandem Diabetes Care. 

Dr. Gitelman and Dr. Sherry
stated that they have no disclo-
sures. Dr. Orban is on the data
safety monitoring board for
Osiris Therapeutics and is a
founding member of Orban
Biotechs LLC. Dr. Gottlieb re-
ceives research funding from
Tolerx, GlaxoSmithKline,
MacroGenics, and Diamyd. 

Dr. Raz is a board member of,
adviser for, is on the speakers
bureau, or is a consultant for As-
traZeneca LP, Bristol-Myers
Squibb, Novo-Nordisk Pharma
Ltd., Roche Pharmaceuticals,
and Andromeda. ■
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Some DMARDs for RA or Psoriasis Blunt Risk of Diabetes
B Y  M A RY  A N N  M O O N

FROM JAMA

Some disease-modifying antirheumat-
ic drugs that are taken for rheumatoid

arthritis or psoriasis appear to reduce the
rate of incident diabetes.

In a retrospective cohort study of pa-
tients who had RA or psoriasis, the use
of a tumor necrosis factor (TNF) in-
hibitor or hydroxychloroquine to treat
the systemic inflammatory disorder was
associated with a reduced risk of devel-
oping diabetes, compared with the use of
methotrexate or nonbiologic DMARDs,
said Dr. Daniel H. Solomon of the divi-
sions of phamacoepidemiology and
rheumatology at Brigham and Women’s
Hospital, Boston, and his associates. 

“Considering these results, in light of
prior findings regarding improved in-
sulin and glucose metabolism and re-
duced diabetes risk with hydroxychloro-
quine and TNF inhibitors, there is
evidence suggesting a possible role for
DMARDs and immunosuppression in
diabetes prevention,” they noted.

The investigators assessed the relation
between DMARDs and the risk of new-
onset diabetes because previous studies
have shown that inflammatory conditions

such as RA and psoriasis predispose pa-
tients to insulin resistance, and that some
of these anti-inflammatory medications
appear to improve insulin resistance and
prevent the onset of diabetes. They ana-

lyzed information from the databases of
a Canadian health care system and a com-
mercial U.S. health plan to identify 13,905
adults with RA or psoriasis who had filled
at least one prescription for a DMARD
and could be followed for 6 months. 

The DMARDs were divided into four
mutually exclusive groups: TNF in-
hibitors such as adalimumab, etanercept,

or infliximab; methotrexate; hydroxy-
chloroquine; and other nonbiologic
DMARDs such as sulfasalazine, lefluno-
mide, cyclosporine, azathioprine, cy-
clophosphamide, mycophenolate mofetil,

6-thioguanine, and the fol-
lowing gold preparations:
auranofin, myochrysine,
or solganol. 

A total of 267 study
subjects developed inci-
dent diabetes. The inci-
dence was highest among
patients who were taking
nonbiologic DMARDs. 

Patients taking a TNF
inhibitor or hydroxy-
chloroquine showed a re-
duced risk of diabetes,
compared with patients
taking any other agents.
After accounting for the

effects of potentially confounding fac-
tors such as patient age, sex, and several
clinical variables, investigators found that
the hazard ratios for diabetes were 0.62
for TNF inhibitors and 0.54 for hydroxy-
chloroquine, compared with the nonbi-
ologic DMARDs, Dr. Solomon and his
colleagues said ( JAMA 2011;305:2525-31). 

“These findings held up across a vari-

ety of sensitivity analyses,” they added. 
“Taken in the context of prior re-

search, [our] study supports the potential
role for systemic immunosuppression in
prevention and control of diabetes. If fu-
ture studies show this convincingly, sys-
temic immunosuppression in such situ-
ations would be predicated on a
favorable risk-benefit profile.”

For example, the benefit of immuno-
suppression may outweigh the risk in a
patient with a systemic rheumatic disease
for which a DMARD is already indicated.
But immunosuppression may not out-
weigh the risk in a patient who already
has diabetes and is prone to infection. 

The investigators emphasized that this
was an observational epidemiologic study,
so causation cannot be inferred. “It is
possible that patients receiving a TNF in-
hibitor or hydroxychloroquine were dif-
ferent from the reference group of other
nonbiologic DMARD users in ways that
went unmeasured, such as body mass in-
dex, exercise participation, family history,
or disease severity,” they noted. 

They added that the findings warrant
study in a randomized, controlled trial to
test “the ability of these agents to prevent
diabetes among participants with sys-
temic inflammatory disorders.” ■

Major Finding: The hazard ratios for diabetes were
0.62 for patients taking TNF inhibitors and 0.54
for patients taking hydroxychloroquine, compared
with patients taking nonbiologic DMARDs to treat
their rheumatoid arthritis or psoriasis.

Data Source: A retrospective observational study
involving 13,905 adults who had either RA or
psoriasis, received a DMARD, and were followed
for approximately 6 months for the development
of diabetes. Participants were enrolled in one of
two health care systems.

Disclosures: This study was supported by Amgen.
Dr. Solomon reported ties to Abbott, Amgen,
Bristol-Myers Squibb, and Pfizer, and his associ-
ates reported ties to numerous industry sources.
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Effects Transient at Best
Prevention of Type 1 from page 1

These drugs failed
in new-onset
diabetes, but they
are safe, so they
might work earlier
in the process for
prevention.

DR. SKYLER


