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ARTICLE HIGHLIGHTS

• T1GER (SIMPONIVR to Arrest b-cell Loss in Type 1 Diabetes) was a phase 2 clinical trial of 12-month treatment
with the tumor necrosis factor-a blocker golimumab in children and young adults with newly diagnosed type 1
diabetes.

• On therapy, relative to placebo, endogenous insulin production (measured by C-peptide) was retained, and other
metabolic parameters were improved.

• In this report, during 12 months off therapy, insulin production and other metabolic parameters, including hypogly-
cemia, remained better than placebo.

• Those who had a minimal decrease in insulin production or were in partial type 1 diabetes remission at 12
months while on therapy had added benefits.

• An approach to identify these golimumab responders in real time is presented.
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OBJECTIVE

The T1GER (A Study of SIMPONI to Arrest b-Cell Loss in Type 1 Diabetes) study
showedmanymetabolic benefits of the tumor necrosis factor-a blocker golimumab in
children and young adults with type 1 diabetes (T1D). Off-therapy effects are reported.

RESEARCH DESIGNS AND METHODS

T1GER was a phase 2, placebo-controlled, randomized trial in which golimumab
or placebo was administered for 52 weeks to participants 6–21 years old diag-
nosed with T1D within 100 days of randomization. Assessments occurred during
the 52-week on-therapy and 52-week off-therapy periods.

RESULTS

After treatment was stopped, C-peptide area under the curve (AUC) remained greater in
the treatment versus control group. At weeks 78 and 104, the golimumab group had
lower reductions in the 4-h C-peptide AUC baseline than the placebo group, where spe-
cifically the golimumab group had reductions of 0.31 and 0.41 nmol/L, and the placebo
group had reductions of 0.64 and 0.74 nmol/L.There were also trends in less insulin use,
higher peak C-peptide levels and those in partial remission, and higher peak C-peptide
levels in the golimumab group. Golimumab responders, defined as having an increase or
minimal loss of C-peptide AUC and/or being in partial remission at week 52, showed
even greater improvements in most metabolic parameters on and off therapy and had
less hypoglycemia during the off-therapy period versus placebo. Adverse events, includ-
ing infections, were similar between the groups during all time periods of the study.

CONCLUSIONS

In children and young adults with new-onset T1D, golimumab preserved endogenous
b-cell function and resulted in other favorable metabolic parameters on and off ther-
apy. A subpopulation had disease stabilization while on therapy, with improved met-
abolic parameters off therapy.

Type 1 diabetes (T1D) is the result of a coordinated autoimmune attack on pancreatic
b-cells by many components of the immune system. Although cellular components of
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the immune system, in particular T and B
lymphocytes and cells from the innate
immune system (i.e., neutrophils) are con-
sidered the key participants in this process,
proinflammatory cytokines also appear to
play a critical role in the initiation and
propagation of b-cell autoimmunity (1–3).

One of the cytokines that appears criti-
cal in the diabetogenic process is tumor
necrosis factor-a (TNF-a). TNF-a activates
and accentuates immune responses by
enhancing inflammation and promoting
lymphocyte activation and activity (4). In
addition, TNF-a can directly cause b-cell in-
jury through endoplasmic reticulum stress
pathways (5–7). As such, TNF-a may con-
tribute to b-cell dysfunction and death in
T1D by both enhancing destructive autoim-
munity and direct b-cell toxicity (4–7).

Golimumab is a human IgG1-kmonoclo-
nal antibody that binds and neutralizes hu-
man TNF-a. It is a member of the class of
TNF-a antagonists that have been used as
a long-term therapy for a variety of autoim-
mune conditions in adults and children,
with a clinical experience of more than a
quarter of a century. Golimumab was first
approved in 2013. It is now approved for
adults with rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, nonradio-
graphic axial spondyloarthritis, and ulcera-
tive colitis, and in children, $2 years old,
with polyarticular juvenile idiopathic arthri-
tis and psoriatic arthritis (8,9). Golimumab
is most frequently dosed subcutaneously
and can be self-administered.

The T1GER (A Study of SIMPONI to Arrest
b-Cell Loss in Type 1 Diabetes) study exam-
ined TNF-a blockade in human T1D (10). It
was a phase 2,multicenter, randomized, pla-
cebo-controlled clinical trial in children and
young adults 6–21 years old with new-onset
T1D. Participants received golimumabor pla-
cebo for 52weeks andwere observed for an
additional 52 weeks off therapy. The week
52 on-therapy results of the T1GER trial
showed golimumab resulted in significant
preservation of endogenous insulin produc-
tion, with improvements in other metabolic
parameters (10). It was well tolerated and
therewere no new safety signals. In order to
continue tomonitor for safety andmetabolic
effects, the study included a 52-week off-
therapyobservationperiod, detailedherein.

RESEARCH DESIGN AND METHODS

Study Design
Details of the T1GER study design and
week 52 results have been previously

reported (10). The primary objective of
this study was to determine whether goli-
mumab can preserve b-cell function in
children and young adults with newly di-
agnosed T1D and was assessed according
to the area under the concentration–time
curve (AUC) for C-peptide level in re-
sponse to a 4-h mixed-meal tolerance test
(MMTT) at week 52. Secondary objectives
were to evaluate the impact, and off-therapy
durability, of golimumab on measures of
diabetes control through the treatment
period (week 52) and 1-year posttreat-
ment (week 104). The trial was registered
with ClinicalTrials.gov (NCT02846545).

Briefly, entry criteria included individuals
being 6–21 years old at the time of ran-
domization, having received a diagnosis of
T1D within 100 days of randomization, be-
ing positive for one of five T1D autoanti-
bodies, and having a peak C-peptide level
of at least 0.2 nmol/L after a MMTT. Per
protocol, all participants agreed to follow a
multiple daily injection regimen or continu-
ous subcutaneous insulin infusion to strive
toward their American Diabetes Associa-
tion–recommended glycemic targets at the
time of study start, which were an HbA1c
target of <7.5% in children#17 years old
and <7% in those $18 years old. Blood
glucose (BG) monitoring was by fingerstick
BG assessment and/or continuous glucose
monitoring at the discretion of the local in-
vestigator. If the participant used finger-
stick BG assessments, glucose levels were
to be checked at least four times daily.

Participants received two subcutane-
ous induction doses of study treatment
2 weeks apart and then subcutaneously
every 2 weeks for 52 weeks. Those<45 kg
received induction doses of 60 mg/m2 and
maintenance doses of 30 mg/m2, while
those $45 kg received induction doses of
100 mg and maintenance doses of 50 mg.
After training at the study site, participants
or caregivers could administer the study
treatment at home. The last injection was
at week 52, and there were off-therapy
follow-up visits at weeks 78 and 104.

Throughout the study, clinical, meta-
bolic, laboratory, and safety assessments
were conducted. At key visits, a 4-h MMTT
was performed, HbA1c was assessed, and
insulin use and data on hypoglycemia were
recorded.

Responder Definitions
C-peptide and/or partial-remission res-
ponders were defined based on week 52

data. C-peptide responders were defined
as having an increase in or a decrease of
#5% in the week 52 C-peptide AUC com-
pared with baseline. The partial-remission
responder definition was met if the partic-
ipants had an insulin dose–adjusted A1C
(IDAA1C) value of#9 at week 52 (11).

Single Patient Investigational New
Drug and Open-Label Extension
Participants
Continuation of golimumab after week 52
was not planned in this study. However,
one patient withdrew after the week 52
visit and entered into a Single Patient Inves-
tigational New Drug (SPIND; NCT03945903)
after having been confirmed as receiving
the study drug through week 52 and meet-
ing specific entry criteria defined in the
SPIND. In the interest of extending the
same opportunity to participants remaining
in the study, an Open-Label Extension (OLE)
was incorporated to the protocol where go-
limumab could be restarted if participants
met the following criteria: had received go-
limumab during the active treatment pe-
riod, were still enrolled in the off-therapy
(i.e., weeks 52–104) portion of the study,
were C-peptide responders, as defined
above during a 4h MMTT, C-peptide AUC,
and/or were in partial T1D remission, as
defined above, at their most recent visit
and prior to week 104. Participants who
did not meet the responder criteria, or
met the responder criteria but declined
participation in the OLE, or were in the
placebo group, continued to be moni-
tored per protocol.

Statistical Analyses
The sample size calculation and primary
and secondary statistical analyses have
been published (10). For the analyses pre-
sented herein, the 4-h C-peptide AUC, in-
sulin use, HbA1c, peak C-peptide, IDDA1C
scores, and percentage of participants
in T1D partial mission (or with a peak
C-peptide $0.2 nmol/L) were longitudi-
nally assessed across the totality of the
study, inclusive of both the treatment
and off-therapy periods. The lag time of
C-peptide degradation was based on pre-
vious analyses (12,13). Hypoglycemia, in
terms of events per patient-year, was as-
sessed during the treatment period, off-
therapy period, and the totality of the
study. Participants with missing data were
not included in these analyses.
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RESULTS

Participant Numbers, Characteristics,
and Adverse Events
A total of 84 participants were random-
ized, and 56 (67%) received golimumab
and 28 (33%) placebo. The retention de-
tails until week 52 have been published,
and the weeks 52–104 findings are sum-
marized in Supplementary Fig. 1. Between
weeks 52 and 104, seven participants left
the study, five in the golimumab group
and two in the placebo group.
In the golimumab group, one partici-

pant continued golimumab in a SPIND
program and left the study at week 52.
Five entered the OLE program due to a
favorable response to golimumab, two
between week 78 and 104 and three af-
ter week 104 (Supplementary Fig. 1).
Those who participated in the SPIND or
OLE equaled 11% of the initial golimumab
group. Others in the golimumab group
left for being lost to follow-up. The pla-
cebo participants left, either due to being
lost to follow-up or to nonadherence with
the protocol (Supplementary Fig. 1).
There were no major imbalances be-

tween treatment groups or subgroups de-
scribed below (Supplementary Table 1).
Key safety events during the off-therapy

period and the total study are summarized
in Table 1 and Supplementary Table 2. Ad-
verse events, including infections, were
similar between the groups. There were

no serious or opportunistic infections, neo-
plasms, or deaths in either group.

Efficacy Analyses
As shown in Fig. 1A, following the discon-
tinuation of treatment at week 52, the
golimumab-treated participants continued
to have preservation of endogenous insu-
lin production (as demonstrated by the
4-h MMTT C-peptide AUC) throughout the
off-therapy period. At weeks 78 and 104,
the golimumab group had 4-h C-peptide
AUC reductions from baseline of 0.31 and
0.41 nmol/L, respectively, while the pla-
cebo group had a greater reduction in the
4-h C-peptide AUC at weeks 78 and 104 of
0.64 and 0.74 nmol/L, respectively.

When data from the entirety of the
study were used to estimate the impact
of treatments on delaying the decline of
C-peptide, the lag time of C-peptide de-
cline in the golimumab versus placebo
participants was 46.8 weeks (with a
95% CI of 28.7 to 64.9 months) (Fig. 1B)
(12,13).

The golimumab group had trends to
better metabolic parameters at weeks 78
and 104 than the placebo group (Fig. 2).
These included lower insulin use, higher
peak C-peptide levels, and peak C-peptide
levels $0.2 nmol/L.

As shown in Fig. 3A, off-therapy rates
of any hypoglycemia (BG <70 mg/dL)
and level 1 hypoglycemia (BG <70 but

$54 mg/dL) were �40–50% lower than
the rates observed in the placebo group.
Level 2 (BG <54 mg/dL) off-therapy hy-
poglycemic event rates in the golimu-
mab group exceeded a 50% reduction
from placebo (14). During the totality of
the study (weeks 0–104), the rates of
any hypoglycemia and level 1 hypoglyce-
mia were similar between groups, yet
again with a lower event rate of level 2
hypoglycemia in the golimumab group
compared with the placebo group (7.65
vs. 11.93 events/patient-year, respec-
tively). No level 3 (symptomatic) hypo-
glycemic events were reported in either
arm throughout the course of the study (14).

As an additional noteworthy observation,
at the end of the treatment period, clinically
relevant values for IDAA1C scores and peak
C-peptide were better in the golimumab
group than in the placebo group. An IDAA1C
of#9 defines a period of partial T1D remis-
sion, known as the “honeymoon period,”
where good glycemic control with low insu-
lin use is experienced (11). Although not
an absolute cutoff, a peak C-peptide of
$0.2 nmol/L is strongly associated with
improved mid- and long-term clinical out-
comes, including those of microvascular
disease (15–17). More golimumab partici-
pants met these criteria at week 52 than
placebo participants, 43% vs. 7% (P =
0.0008) for partial remission and 80% vs.
54% (P = 0.008) for peak C-peptide of
$0.2 nmol/L, respectively.

Table 1—Overview of adverse events in golimumab- and placebo-treated participants

Week 0–52 Week 52–104 Week 0–104

Placebo Golimumab Placebo Golimumab Placebo Golimumab

Analysis set: safety, n 28 56 25 49 28 56

Average duration of follow-up (weeks) 50.15 49.99 52.29 53.56 96.84 96.85

Any adverse event 23 (82.1) 51 (91.1) 19 (76.0) 38 (77.6) 25 (89.3) 54 (96.4)

Leading to discontinuation 0 2 (3.6) 0 0 0 2 (3.6)
Related to trial agent 12 (42.9) 24 (42.9) 2 (8.0) 9 (18.4) 12 (42.9) 24 (42.9)
Any serious adverse event 1 (3.6) 1 (1.8) 1 (4.0) 4 (8.2) 2 (7.1) 5 (8.9)
Death 0 0 0 0 0 0

Pregnancy 0 0 0 1 (2.0) 0 0

Any infection 17 (60.7) 40 (71.4) 13 (52.0) 17 (34.7) 19 (67.9) 42 (75.0)

Serious infection 0 0 0 0 0 0
Opportunistic infection 0 0 0 0 0 0
Active tuberculosis 0 0 0 0 0 0

Malignancy 0 0 0 0 0 0

Injection site reaction 8 (28.6) 12 (23.2) 0 0 8 (28.6) 13 (23.2)

New or worsening autoimmune disease 1 (3.6) 0 0 2 (4.1) 1 (3.6) 2 (3.6)

Data are presented as n (%) or as indicated otherwise. Incidence is based on the number of subjects experiencing at least one adverse event. Week
0–52 summarizes adverse events with onset through week 52, including the last day of the treatment period, while week 52–104 summarizes ad-
verse events with onset after week 52 through week 104.
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Responder Analyses
The study had two predefined responder
definitions for clinically meaningful meta-
bolic stabilization: one was based on the
extent of C-peptide preservation, and the
other was based on IDAA1C scores, both
at week 52. In the natural history of T1D
in most individuals, there is progressive
b-cell end organ dysfunction and failure
and resultant substantial decline of en-
dogenous insulin production after a year
from diagnosis as assessed by C-peptide
levels. As such, a C-peptide responder
was defined as an individual who had
an increase or minimal loss (#5%) of the
C-peptide AUC at week 52 compared
with baseline (10). The mean change
from baseline at week 52 for the MMTT-
stimulated 4-h C-peptide AUC (pmol/mL)
was �0.13 (95% CI �0.23 to �0.03) for

the golimumab group and �0.49 (95% CI
�0.66 to�0.32) for the placebo group.

The second responder definition was an
IDAA1C value of#9, indicating partial T1D
remission (11). The IDAA1C score incorpo-
rates both exogenous insulin use and
HbA1c and is calculated as four times the
insulin dose in units/kg/day 1 the HbA1c
%. The percentage of individuals in partial
remission peaks at �40–70% 3–4 months
after diagnosis and is �30% or less after
12 months (11). The mean IDAA1C score
at week 52 was 9.1 (SD = 1.6) for the goli-
mumab group and 10.4 (SD = 2.0) for the
placebo group.

Taking into consideration both responder
definitions, participants were categorized as
C-peptide responders, partial-remission res-
ponders, or either, both, or neither (nonres-
ponders). As shown in Fig. 4, more than half

(�55%) of the golimumab groupmet either
criterion, fourfold greater than the placebo
group. Almost one-third (�29%) of the goli-
mumab group met both criteria compared
with<5% in the placebo group, accounting
for almost a sixfold difference.

There were no obvious distinguishing
baseline characteristics between groups
(Supplementary Table 2).

Owing to small numbers and the con-
cept that both of the responder criteria are
clinically relevant, readily accessible, and
actionable, the metabolic parameters of
both golimumab-responder groups were
combined and assessed over time.

During the on-therapy period, from
baseline to week 52, all but one of the gly-
cemic parameters numerically improved
in the golimumab responders (Fig. 5). The
only value that “worsened” was the

Figure 1—Change in the 4-h C-peptide AUC over time and lag time of C-peptide decline in those treated with golimumab or placebo over
52 weeks on therapy and observed for an additional 52 weeks off therapy. A: Mean change in AUC of the 4-h C-peptide from baseline over time by
treatment group. B: Comparative rate of fall (slope) in the C-peptide AUC by treatment group as a whole.
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percentage of those with a peak C-peptide
$0.2 nmol/L, which decreased 3.2%, from
100 to 96.8%, representing just one pa-
tient in the golimumab-responder popula-
tion (Fig. 5G).
In responders, golimumabmodified the

natural progression of T1D and improved
every assessed metabolic parameter com-
pared with placebo (Fig. 5). At week 52,
the golimumab-responder group had bet-
ter metabolic parameters than the pla-
cebo group: higher C-peptide AUCs, lower
HbA1c values, lower insulin use, lower ID-
DA1C scores, higher peak C-peptide levels,
more participants in T1D partial remission,
and more with a peak C-peptide of $0.2
nmol/L. As shown in Fig. 5, a number of
these benefits lasted well beyond discon-
tinuation of therapy.
Golimumab responders also had lower

rates of hypoglycemia during theoff-therapy

period compared with placebo. Rates of
any hypoglycemia were 10.56 vs. 30.9
events/patient-year, level 1 hypoglycemia
rates were 7.55 vs. 22.06, and level 2 rates
were 3.01 vs. 8.85 in the golimumab-
responder group and the placebo group,
respectively.Therewere numerically lower
rates of level 2 hypoglycemia in the goli-
mumab-responder versus placebo group
during the entirety of the study, with rates
of 7.92 vs. 11.93 events/patient-year, re-
spectively (Fig. 3B).

CONCLUSIONS

The management of T1D has not changed
conceptually in a century. The mainstay of
treatment is insulin and disease manage-
ment guided by BG monitoring and mea-
surement of HbA1c. Neither of these
addresses the underlying autoimmune
pathoetiology of the disease. In the past

decade, there have been significant advan-
ces in the development of insulin products
and delivery and methods for improved
glycemic monitoring, including the advent
of closed-loops systems (“artificial pan-
creases”). Even with these advances, meta-
bolic control in many demographics is not
improving (19, 20). There are immediate
and long-term disease and insulin-associ-
ated morbidities andmortalities. In this era
of medicine and health care and advances
in diabetes management, those with T1D
have twice the mortality than matched
control subjects and have a life expectancy
reduced by almost two decades (20,21).

At the clinical presentation of T1D, there
may be >20% of baseline glucose-sensing
and insulin-secreting b-cells (22). Many of
those newly diagnosedwith T1D experience
partial remission (i.e., the “honeymoon” pe-
riod) due to temporary rejuvenation of

Figure 2—Additional metabolic analyses in the in golimumab group as a whole vs. the placebo group from baseline to week 104. HbA1c (A), exoge-
nous insulin use (B), peak C-peptide levels (C), and IDAA1C score (D). E: Percentage of participants with C-peptide $0.2 nmol/L. F: Percentage of
participants in T1D partial remission, defined as an IDAA1c score of#9.
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these cells.These residualb-cells can partici-
pate in and can ease care and improve the
management of T1D (11).

T1D is member of a small group of au-
toimmune diseases for which there are
currently no approved disease-modifying
therapies. Investigation of therapies to help
maintain b-cell function in T1D is the cor-
nerstone of decades of research (1–3). In
the dozens of trials that have been con-
ducted, only a few have shown the ability
to preserve endogenous insulin production,
and these all have been agents that target
immune system processes/pathways. This
supports and confirms the autoimmune ba-
sis of the disease. Mechanisms that have

shown success include T-cell and B-cell
modulators and, with this study, the proin-
flammatory cytokine TNF-a (1–3).

This report extends the findings of our
study showing that the TNF-a blockader
golimumab improves the metabolic and
clinical course of T1D (10). At week 52
while on therapy, there was little degrada-
tion of b-cell function in the golimumab
group as a whole. It is notable that after
6 months of nearly complete C-peptide
AUC stabilization, there is loss in the
C-peptide AUC in the golimumab group
as a whole thereafter. The timing of this
loss is similar to other trials using rituxi-
mab, abatacept, and low-dose anti-

thymocyte globulin (12, 13, 18). It is nota-
ble that with 12 months of therapy, there
was almost an 11-month delay in the loss
of endogenous insulin production. This
equates to a delay of �27 days of disease
progression for every 30 days of treat-
ment and is longer than that reported for
any disease modifier (12,13).

In the golimumab-responder group,
there was a slight increase in the C-peptide
AUC at 1 year compared with baseline,
which is very different from the natural his-
tory of disease where, during this time
frame, there is typically a loss of at least
one-third of b-cell function (23). Additional
natural history studies have shown <30%

Figure 3—Hypoglycemia in the whole (A) and subpopulation (B) treatment groups. 1: Annualized event rates (events per patient-year) of BG levels
<70 mg/dL during the on-therapy period (week 0–52), off-therapy period (week 52–104), and the entirety of the study (week 0–104). 2: Annualized
event rates (events per patient-year) of BG levels <70 mg/dL but #54 mg/dL during the on-therapy period (week 0–52), off-therapy period (week
52–104), and the entirety of the study (week 0–104). 3: Annualized event rates (events per patient-years) of BG levels<54 mg/dL during the on-therapy
period (weeks 0–52), off-therapy period (weeks 52–104), and the entirety of the study (week 0–104). GOL, golimumab group (as a whole); GOL-NR, goli-
mumab nonresponder subgroup; GOL-R, golimumab responder subgroup; PBO, placebo group.

566 Off-Therapy Analyses in the T1GER Study Diabetes Care Volume 46, March 2023

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/46/3/561/698640/dc220908.pdf by guest on 09 April 2024



of individuals are in partial remission
at 1 year; however, in this study, at
�14.5 months after diagnosis, about
half (52%) of the golimumab group
were in partial remission versus �10%
of the placebo group. Among respond-
ers, more than two-thirds (70%) were in
partial remission. All study participants
had clinically relevant peak C-peptide lev-
els of $2 nmol/L at study entry; this
dropped to 60% of the placebo group af-
ter 1 year, whereas 90% and 97% of the
golimumab total group and golimumab
responders, respectively, met this clinically
relevant criterion at 1 year.
TNF-a is a key mediator in a number

of autoimmune diseases, and agents that
target TNF-a arguably have had some of
the broadest and longest success and ex-
perience in autoimmunity and have been
used as a long-term therapy in these
conditions. In this study, when golimu-
mab was stopped, there was a decay in
endogenous insulin production, but even
after 1 year off therapy, there were still
positive effects, including higher endoge-
nous insulin production, lower hypogly-
cemic rates, and trends to improvement
in other metabolic parameters compared
with placebo.
During the conduct of this study, five

golimumab-responsive participants were
excluded from week 104 analysis either as
part of a SIND or because they were
elected to enter into an OLE. It is possible
that the analysis here therefore underesti-
mates the effects as these patients all met
“responder criteria” at the time they were
excluded from further analysis. This may

be the first report of an interventional
study in T1D where there was such an ar-
ray of benefits interpreted by investigators
that the sponsor developed programs to
continue therapy in an open-label manner.

More than half of those who received
golimumab had a positive on-therapy re-
sponse, defined as an increase or little
degradation of endogenous insulin pro-
duction and/or continuing to be in partial
disease remission at 1 year (“golimumab
responders”). The C-peptide and IDAA1C
scores are evaluations that can be as-
sessed routinely by endocrinologists.There
were no routine clinical or demographic
criteria assessed at study entry that would
a priori identify golimumab responsiveness
in a given individual.

Golimumab responders appear to have
minimal or no disease progression for
>1 year while on therapy. At 1 year, on
average, C-peptide levels increased and
insulin use, HbA1c, and IDDA1C scores de-
creased. Those in partial remission or who
had peak C-peptide levels of $0.2 nmol/L
were substantially higher than placebo
and from natural history reports. In these
responders, clinically assessed T1D disease
progression was arguably arrested.

While those in the responder group(s)
had definitive improvements in many meta-
bolic parameters on and off golimumab
therapy, those in the nonresponder groups
had no obvious detrimental impacts on their
metabolic parameters, supporting the gen-
eral known safety profile of golimumab and
raising no T1D disease-specific concerns.

One of the more interesting findings of
this study was that while on golimumab

therapy, there was little impact on any
hypoglycemia compared with placebo;
however, during the off-therapy period,
the golimumab-responder group showed
a substantial and consistent reduction
across all levels of hypoglycemic events
compared with the placebo group. It is
not known whether these lower rates are
due to physiologic/metabolic mechanisms
(i.e., sparing of counterregulatory responses)
and/or due to a longer time for patients to
acclimatize to disease management. But
these findings are reminiscent of those
from the study of alefacept in T1D, in
which there was a significant inverse asso-
ciation between the 4-h AUC at 1 year and
of the number of hypoglycemic events
during the following 12months (24).

Although our study defined responsive-
ness after 1 year of therapy, our data sug-
gest that this could be determined earlier.
Like other approaches that modify the
new-onset T1D course, no clinical or de-
mographic parameters were able to pre-
define those who could be identified as
responders. If there is a therapy that has
efficacy on a specific subpopulation of
those with T1D that cannot be identified
a priori, it could be imagined that a pa-
tient with newly diagnosed T1D is started
on the therapy and medically (metaboli-
cally) monitored. If there is progression of
disease (substantial loss of C-peptide AUC
or no longer in partial remission), therapy
should be stopped; if there are benefits,
therapy could be continued.

In summary, golimumab is one of a few
investigational approaches that appear to
modify T1D progression. Even following

Figure 4—Percentages of responders by treatment group. Percentages of participants in the golimumab or placebo groups who had C-peptide lev-
els$5% loss from baseline at week 52 (C-peptide), an IDAA1C score of#9 at week 52 (partial remission), either or both at week 52. GOL, golimu-
mab group; PBO, placebo group.
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1 year off therapy, there continued to be
potential benefits. A significant portion of
golimumab-treated participants identi-
fied using routine clinical assessments
had disease stabilization while on ther-
apy and had metabolic benefits after
stopping therapy.
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