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Abstract
Background—The immunopathogenesis of type 1 diabetes mellitus (T1DM) is associated with
T-lymphocyte autoimmunity. To be fully active, immune T-lymphocytes require a co-stimulatory
signal in addition to the main antigen driven signal. Abatacept modulates co-stimulation
andprevents full T-lymphocyte activation. We evaluated the effect of abatacept in recent-onset
T1DM.

Methods—In this multicentre, double-masked, randomised controlled trial, 112 subjects (ages 6–
36) recently diagnosed with T1DM; 77 received abatacept (10 mg/kg, maximum 1000 mg/dose)
and 35 received placebo infusions intravenously on days 1, 14, 28, and monthly for a total of 27
infusions over two years. Primary outcome was baseline-adjusted geometric mean 2-hour area
under the curve (AUC) serum C-peptide following a mixed meal tolerance test at two years.
Secondary outcomes include difference between groups in incidence of loss of peak C-peptide to
< 0·2 pmol/ml, slope of C-peptide over time, changes in HbA1c and insulin dose, and safety. This
trial is registered in ClinicalTrials.gov (NCT00505375).

Findings—Adjusted C-peptide AUC was 59% (95% CI: 6·1%, 112%) higher at two years with
abatacept (0·378 pmol/ml) versus placebo (0·238 pmol/ml) (p=0·0029). The difference between
groups was present throughout the trial, with an estimated 9·6 months’ delay in decline with
abatacept. There was lower HbA1c (p<0·002) but similar insulin use. There were few, clinically
not significant infusion related adverse events and minimal overall adverse events. There was no
increase in infections or neutropenia.

Interpretation—Co-stimulation modulation with abatacept slowed decline of beta cell function
over two years. The beneficial effect suggests that T-lymphocyte activation still occurs around the
time of clinical diagnosis of T1DM. Yet, despite continued administration of abatacept over 24
months, the decline in beta cell function with abatacept was parallel to that with placebo after six
months of treatment, causing us to speculate that T-lymphocyte activation may lessen with time.
Further observation will determine whether the beneficial effect continues after cessation of
abatacept infusions.

Funding—National Institutes of Health.

Keywords
abatacept; type 1 diabetes; CTLA4-Ig; co-stimulation; T-lymphocyte; children

The most common form of type 1 diabetes mellitus (T1DM) is immune-mediated, in which
insulin-producing beta cells are destroyed 1. Yet, at the time of diagnosis, a majority of
patients still have appreciable amounts of insulin production as measured by C-peptide
levels 2. Preservation of residual beta cell function (as measured by peak C-peptide ≥0·2
pmol/ml) is highly desirable as it may lead to reduction of the short- and long-term
complications of the disease 3,4.

Hitherto, several clinical trials have been conducted attempting to arrest T1DM
autoimmunity using immunomodulatory agents or antigen based therapies. Most notably,
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trials using anti-CD3 5,6, anti-CD20 7 and a GAD-65 antigen vaccine 8 have shown some
efficacy in preserving beta cell function as evidenced by stimulated C-peptide secretion.

T-lymphocytes play a central role in T1DM autoimmunity. To become fully activated, these
cells require two critical signals 9. The first signal is an interaction between an antigen in the
groove of the major histocompatibility complex (MHC) molecule on antigen presenting cells
(APC) with the T-lymphocyte receptor (TCR). The most significant second signal is the
interaction between CD80/86 on the APCs and CD28 on the T-lymphocytes. This co-
stimulatory second signal is needed for the full activation of T-lymphocytes, and without it,
T-lymphocytes cannot function. Therefore, co-stimulation blockade has been proposed as a
therapeutic modality for autoimmunity and transplantation 10. Abatacept (CTLA4-Ig)
selectively binds to CD80/86 thereby blocking the interaction with CD28, and thereby
interferes with the early phases of T-lymphocyte activation, proliferation, and survival. It
inhibits naïve T cell activation, thus having the potential of selective inhibition of T cell
response to specific antigens instead of broad immunosuppression. Effector memory T-
lymphocyte responses are less dependent on CD28 costimulation, and presumably, less
inhibited by costimulation blockade 11. Thus abatacept is expected to be mildly
immunomodulatory, and most likely to impact disease at earlier stages of pathogenesis.
Studies in both animals and human beings have shown that interruption of the co-
stimulatory second signal beneficially alters autoimmunity. Lenschow and coworkers
showed that co-stimulatory blockade with CTLA-4 Ig prevents diabetes in the NOD mice
model of T1DM, when administered after insulitis developed but before frank diabetes
ensues 12. Overall, the clinical success of co-stimulation blockade abatacept has been
demonstrated to have clinical effectiveness in psoriasis 13 and psoriatic arthritis 14 and is
approved for treatment of rheumatoid arthritis 15, including juvenile rheumatoid arthritis 16.
In addition, co-stimulation blockade has been effective in controlling allograft rejection 17.
Overall, the clinical success of co-stimulation blockade together with its good safety and
tolerability profile, made this an attractive candidate for evaluation in recent-onset T1DM.
Thus, we hypothesized that co-stimulation modulation with abatacept, by blocking the
generation of autoagressive T-lymphocytes, would halt or slow autoimmune beta cell
destruction leading to preservation of C-peptide secretion in recently diagnosed patients with
T1DM.

Methods
Study Design and Patients

This Phase 2 clinical trial was registered with ClinicalTrials.gov (NCT00505375), and
conformed to all applicable regulatory requirements. The protocol and consent documents
were approved by appropriate Independent Ethics Committees or Institutional Review
Boards. All participants (or parents) provided written, informed consent; in addition to their
parents providing consent, participants younger than 18 years of age signed a study assent
form.

We screened 149 patients (age 6–45 years) diagnosed with T1DM for less then 100 days. A
total of 112 patients were enrolled (from March 2008 to February 2009) who had at least
one diabetes related autoantibody (micro-assayed insulin antibodies [mIAA] {if duration of
insulin therapy was less then 7 days}; glutamic acid decarboxylase-65 antibodies
[GAD-65Ab]; islet cell antigen-512 antibodies [ICA-512Ab]; or islet cell autoantibodies
[ICA]) and had stimulated C-peptide levels ≥ 0·2 pmol/ml measured during a mixed meal
tolerance test (MMTT) conducted at least 21 days after diagnosis of diabetes and within 37
days of randomization.
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The first author proposed the trial, which was conducted under the auspices of the Type 1
Diabetes TrialNet Study Group. Bristol-Myers Squibb (Princeton, NJ) provided abatacept
but had no involvement with study management, data collection, data analysis, or
manuscript preparation.

The study protocol is available at the Type 1 Diabetes TrialNet public website
www.diabetestrialnet.org.

Randomisation and masking
This was a parallel group study, in which patients were randomly assigned in a 2:1 ratio,
stratified by participating site, with 77 subjects randomised to receive experimental
treatment with abatacept and 35 subjects randomised to receive placebo. Randomisation was
conducted centrally at the TrialNet Coordinating Center, using computer-generated
permuted block randomisation, with a block size of 3. Screening and subsequent study visits
took place at 15 TrialNet sites in the United States and Canada (see On-Line Appendix).

Neither subjects nor clinical research personnel were aware of the treatment assignments. At
each clinical site, only the pharmacists preparing the solutions were aware of treatment
assignment. The abatacept and placebo solutions are indistinguishable in apppearance. An
independent data and safety monitoring board (DSMB) reviewed interim data analyses every
6 months and conducted quarterly safety reviews. An independent medical monitor (masked
to treatment assignment) reviewed all accruing safety data.

Procedures
Abatacept (CTLA4-Ig, Orencia, Bristol-Myers Squibb) was given on days 1, 14, 28, and
then every 28 days with the last dose on day 700 (total 27 doses) as a 30 minute intravenous
infusion at a dose of 10 mg/kg (maximum 1000 mg/dose) in a 100 ml 0.9% sodium chloride
infusion. Normal saline infusion was used as placebo. Patients did not receive any
premedication.

All subjects received intensive diabetes management. The goal was to achieve intensive
glycemic control as recommended by the American Diabetes Association 18. The
participants’ primary physician retained responsibility for their diabetes management. The
research team at each study site played a supportive and advisory role with respect to the
participant’s diabetes management. Patients used either multiple daily insulin injections or
an insulin pump. Blood glucose monitoring was performed by means of frequent daily blood
glucose monitoring. Usage of non-insulin pharmaceuticals that affect glycemic control was
not allowed.

By March 2011, 103 out of 112 subjects (92%) had completed their 2-year visit MMTT and
were included in the primary outcome assessment. After completion of the 2-year treatment
phase, subjects entered a two-year follow-up phase to continue to assess safety and efficacy,
including the performance of a MMTT every 6 months.

Beta cell function was evaluated by stimulated C-peptide secretion. The pre-specified
primary outcome of this trial was a comparison of the area under the curve (AUC) of
stimulated C-peptide response over the first 2 hours of a 4-hour MMTT 2,19 conducted at the
24 month visit. Four-hour MMTTs were performed at baseline and at 24 months; 2-hour
MMTTs were obtained at 3, 6, 12 and 18 months. Pre-specified secondary outcomes
included: slope of C-peptide over time, difference between groups in incidence of loss of
peak C-peptide to < 0·2 pmol/ml, differences in HbA1c and insulin dose over time, and
safety. Pre-specified subgroup factors included HLA type, baseline HbA1c, baseline insulin
use, baseline C-peptide, race, gender, and age.
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Laboratory Tests
Blood samples were sent to TrialNet core laboratories for analysis centrally. C-peptide
levels were measured from frozen plasma using a two-site immunoenzymometeric assay
(Tosoh Bioscience, South San Francisco, CA). HbA1c was measured using ion-exchange
high performance liquid chromatography (Variant II, Bio-Rad Diagnostics). Reliability
coefficients for each assay were above 0·99 from split duplicate samples.

Biochemical autoantibodies (mIAA, GAD-65Ab, ICA-512Ab) were measured using radio-
immunobinding assays and ICA using indirect immunofluorescence. A routine chemistry
panel was performed (Hitachi 917 with reagents from Roche Diagnostics).

Subjects who screened positive for serum antibodies to hepatitis-B surface antigen,
hepatitis-C, or human immunodeficiency virus were excluded from participation. Subjects
were also tested for Epstein-Barr virus (EBV). Individuals who had evidence of active EBV
infection at the time of screening were ineligible. Subjects who showed evidence of active
EBV infection after randomization did not receive additional study drug until resolution.

Human leukocyte antigen (HLA) class II alleles were measured using polymerase-chain-
reaction amplification and sequence-specific hybridization.

Statistical Analyses
All analyses were based on the pre-specified intention-to-treat (ITT) cohort with known
measurements. Missing values were assumed to be missing at random. The p-values
associated with the ITT treatment comparisons of the primary and secondary endpoints are
two-sided although the design of the trial was based on one-sided hypothesis test. Interim
analysis for endpoint treatment effect was conducted and reported to the DSMB once in
accordance to the method of Lan and DeMets with O’Brien-Fleming boundaries 20. The pre-
specified analysis method for C-peptide mean AUC, HbA1c, and total daily insulin dose was
an analysis of covariance model adjusting for age, gender, and baseline value of the
dependent variable, and treatment assignment. The predicted means and associated 95%
confidence intervals for each treatment group were determined at the means of the other
covariates. The significance levels associated with the treatment effect are from the Wald
test (from the fitted model). A normalizing transformation of log(XC−Pep + 1) was pre-
specified for C-peptide AUC mean and normal plots of the residuals indicated that it was
adequate. The C-peptide mean AUC equals the AUC divided by the two-hour interval (i.e.
AUC/120). The AUC was computed using the trapezoidal rule from the timed measurements
of C-peptide during the MMTT. The time to first stimulated peak C-peptide of less than 0·2
pmol/ml (a level above which was associated with decreased risk of complications in the
DCCT) 3,4 was analyzed using standard survival methods (Cox Model 21 and Kaplan-
Meier 22 method). Adverse event grades were analyzed using Wilcoxon Rank Sum Test 23.
Mean rate of change of C-peptide mean AUC from 6 to 24 months was estimated using a
mixed effects model with both random intercept and slope adjusting for age, gender,
baseline C-peptide mean AUC, and treatment assignment. The initial fit included a fixed
interaction effect of treatment and time but was removed due to the lack of any statistical
evidence of it being other than zero. To assess the treatment effect over the entire time
period, a similar mixed model was fitted to the data except time was defined without
structure and grouped by six month intervals.

A sample size of 108 subjects was planned in order to provide 85% power to detect a 50%
increase in geometric mean C-peptide relative to the placebo group using a test at the 0·05
level (one-sided), with 10% loss to follow-up and a 2:1 allocation to treatment versus control
(based on the mean and standard deviation estimates, on the transformed scale, of 0·248 and
0·179, respectively) 2. Screening of new subjects was closed just after this target sample size

Orban et al. Page 5

Lancet. Author manuscript; available in PMC 2012 October 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



was reached. However, subjects who had already begun screening were allowed to proceed.
Thus, a total of 112 subjects were randomized.

Results
Baseline Characteristics

The baseline characteristics of the two groups are summarized in Table 1. The only
noteworthy imbalances were more males in the placebo group and higher mean HbA1c in
the placebo group.

Figure 1 depicts the CONSORT diagram, showing randomization/enrollment and follow-up
of subjects during the study. We compared the number of infusions actually administered by
treament group using a Wilcoxon Rank Sum test; no significant difference was detected
(p=0.61). Overall, 83% (2514 of 3024) of potential infusion were given, and many that were
not given were per protocol (e.g. developed EBV infection, became pregnant). Also, 689 of
738 expected MMTTs (93%) were performed.

In the primary analysis at two years, those assigned to abatacept had a geometric mean
stimulated C-peptide 2-hour AUC of 0·375 pmol/ml (95% CI: 0·290, 0·465), versus 0·266
pmol/ml (95% CI: 0·171, 0·368) for those assigned to placebo. The adjusted population C-
peptide mean 2-hour AUC at two years was 0·378 pmol/ml and 0·238 pmol/ml for the
abatacept and placebo groups, respectively; thus, C-peptide AUC at two years was 59%
(95% confidence interval [6·1%, 112%]) higher with abatacept (p=0·0029). The result
remains unchanged and significant (p=0·0028) when baseline HbA1c is added as a
covariate. To address the difference in C-peptide levels from baseline to the two year
assessments (primary endpoint), the C-peptide levels for 3, 6, 12 and 18 months were
separately modeled. Figure 2A displays the adjusted population C-peptide mean 2-hour
AUC over two years. Subjects who received abatacept had a significantly higher mean AUC
at 6, 12, and 18 month versus placebo subjects, and over all the time points in aggregate
(p=0·0022).

In order to calculate the impact of treatment on delaying the decline of C-peptide, the
predicted population mean of C-peptide AUC mean by treatment group over time was
calculated (Figure 2B). The lines are based on the fitting of a mixed linear model using all
available data from 6, 12, 18, and 24 months MMTT's. When testing for the improvement in
the fit for the interaction term of slope and treatment (i.e., testing the evidence that the 2
treatment groups have differing C-peptide decay rates), this was not significant (p = 0·85).
Consequently, the simpler model assuming identical slopes was used and the graph
represents the results. Thus, estimated lag time in the means of the abatacept group to drop
to the same level as the placebo group is 9·6 months (95% confidence interval [3·47, 15·6]).

By the 24 month assessment, 25 (32·5%) in the abatacept group had an AUC peak
stimulated C-peptide < 0·2 pmol/ml compared to 15 (42·9%) placebo subjects (Figure 2C).
The adjusted relative (abatacept to placebo groups) risk of peak C-peptide falling below 0·2
pmol/ml level was 0·433 (95% confidence interval [0·218, 0·861]).

During the 24 months of follow-up, the abatacept group had a lower adjusted mean HbA1c
(Figure 3A) than the placebo group (for all time points in the aggregate, p=0·002), although
HbA1c was also lower at baseline. Nonetheless, even after adjusting for the difference at
baseline, the treatment group difference over 24 months persists (p=0.0071). At study end,
34 (47.2%) abatacept patients had HbA1c <7%, compared to 8 (25.8%) placebo subjects.
Subjects in the abatacept group had lower insulin doses at some time points (6 and 12
months) during the study, but at 24 months, insulin doses in the two groups were similar
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(Figure 3B) (p=NS at 24 months, but due to differences at the earlier time points, for all time
points in the aggregate p=0.040).

Predefined subgroup analyses were conducted; thus a homogeneity test of treatment effect
was conducted on HLA type, HbA1c, insulin use, baseline C-peptide, race, gender, and age
(groups: 6 – 12, 13 – 17, and 18+). Results are displayed in Figure 4.

Safety and adverse events are summarized in Table 2. Abatacept therapy was well tolerated.
Infusion related adverse events occurred with low frequency (47 of 2514 infusions [1·9%]
involving 27 subjects) and were clinically not significant. Of these, 36 reactions occurred in
17 of 77 (22.1%) abatcept subjects and 11 reactions in 6 of 35 (17.1%) placebo subjects,
p=0.62 for proportion of subjects by Fisher’s exact test. Overall adverse event rate
(including laboratory abnormalities) was low with no difference between the two groups.
Specifically, there was no increase in infection (including EBV) or in neutropenia. There
were 8 episodes of hypoglycemia reported as an adverse event, 2 of which were severe
hypoglycemia, one in each group.

Discussion
The results of this study demonstrate that over two years co-stimulation modulation with
abatacept slows the decline of beta cell function in recent-onset T1DM by 9·6 months. The
early beneficial effect suggests that T-lymphocyte activation still occurs around the time of
clinical diagnosis of T1DM, even though the disease course has presumably been going on
for several years 1. However, despite continued administration of abatacept over 24 months,
the decline in beta cell function in the abatacept group parallels that in the placebo group
based on the mixed model results that included the time interval from 6 to 24 months. This
subsequent decline in beta cell function causes us to speculate that continuing T-lymphocyte
activation may subside as the clinical course of the disease progresses. Nevertheless, the
difference from the placebo group is mantained during the drug administration. Further
observation will determine whether the beneficial effect continues after cessation of monthly
abatacept infusions.

It is important to note that abatacept was well tolerated, with no difference between the two
groups in adverse events. However, a potential limitation to clinical applicability is that live
vaccines cannot be used within 3 months of abatacept therapy. This may be important in
view of the young age of the target population.

The main effect appears to be early after initiation of treatment with subsequent resumption
of decline in beta cell function. This is reminiscent of the effects of anti-CD3 5,6, anti-
CD20 7 and a GAD-65 vaccine 8, all of which showed some efficacy followed later by a
decline in beta cell function parallel to that in the control group. This is consistent with our
notion that there is an early window of opportunity after diagnosis in which T-lymphocyte
activation is prominent. The 59% (0·378/0·238) higher mean AUC C-peptide than placebo at
24 months in our study is similar to that seen with those other interventions, although it is
difficult to make direct comparisons of different studies. This is because the studies have
differed in important baseline characteristics, including age, disease duration at time of
randomisation, and baseline HbA1c. Moreover, our study differs from those studies in that
abatacept was administered continuously throughout the study, whereas in the case of anti-
CD3, anti-CD20, and GAD-65 vaccine, administration of drug was completed within 2–4
weeks after randomization.

It is crucial to note that our study was not designed to answer the questions whether a shorter
treatment protocol would be sufficient to maintain improved C-peptide secretion over two
years or whether a continuation of therapy is needed beyond two years. With all patients
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having completed their course of abatacept, the ongoing follow-up phase of the study will
investigate whether the improved C-peptide secretion is sustained after discontinuation of
abatacept. Long term follow up of patients in one anti-CD3 trial showed diminishing
difference in C-peptide secretion between the treated and the placebo group after 3 years 24.

In the abatacept group mean HbA1c was lower than the placebo group throughout the trial,
although it was also lower at baseline. The maintenance of HbA1c below 7% for 18 months
in the abatacept treated group is noteworthy as 96 (86%) study participants were 18 years or
younger. The clinical importance of HbA1c at this level has been well documented 25.
Insulin usage was similar in the two groups, and thus did not contribute to the difference in
HbA1c.

In this phase II clinical trial, abatacept treated patients with recent-onset T1DM had more
endogenous insulin production, measured by C-peptide, during the two years of study drug
administration. The duration of these effects after discontinuation of abatacept is being
tested in ongoing follow up of these patients.

Abatacept administered over two years showed an excellent safety profile in patients with
T1DM. Its main effect seems to be early after the initiation of treatment. TrialNet uses the
paradigm of studying interventions in recently diagnosed T1DM not only to evaluate its
safety and effectiveness in that setting but also to qualify interventions that might be useful
to evaluate in a prevention study in individuals at-risk for T1DM, or to be used in
combination with other agents. In this regard, abatacept has characteristics to support it as a
potential candidate to be tested in a prevention trial. Abatacept would also seem to be a
candidate as a useful component of a combination therapy protocol in recent-onset
T1DM 26. These approaches might be more easily tested using a subcutaneous version of
abatacept, which is currently in development.

Panel: Research in context
Systematic review—We searched the PubMed database for articles published up to
March 31, 2011, with the search terms “immune intervention” AND “type 1 diabetes”. A
comprehensive review by Luo et al summarised immune intervention studies performed in
people with type 1 diabetes 27. There have been four recent randomised trials 5–8 with
adequate sample size that have demonstrated some preservation of beta cell function in
T1DM as evidenced by stimulated C-peptide secretion. These trials used anti-CD3 5,6, anti-
CD20 7, and a GAD-65 antigen vaccine 8. Our trial is the first trial in which patients were
randomised to abatacept or any co-stimulation modulating agent.

Interpretation—In this study, abatacept was superior to placebo with respect to the
preservation of beta cell function in T1DM as evidenced by stimulated C-peptide secretion,
with minimal adverse events. However, the effect diminished with time. Abatacept has
characteristics to support it as a potential candidate to be tested in a prevention trial, or to be
a candidate as a useful component of a combination therapy protocol in recent-onset T1DM.
Until further studies are conducted, it is not appropriate to use abatacept in T1DM in clinical
practice.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
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Figure 2.
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Figure 3.
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Figure 4.
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Table 1

Baseline Demographic and Laboratory Characteristics of Participants at Entry

Abatacept
N=77

Placebo
N=35

Age- yr

 Mean 13.9 ± 6.9 13.7 ± 5.3

 Median 12 14

 Range 6 – 36 7 – 34

Male sex- number of patients (%) 41 (53.2) 25 (71.4)

Race* - number of patients (%)

 White 71 (93.4) 32 (91.4)

Ethnicity – number of patients (%)

 Non-Hispanic 67 (87.0) 31 (88.6)

Number of autoantibodies** - no. of patients (%)

 1 9 (11.7) 4 (11.4)

 2 26 (33.8) 9 (25.7)

 3 26 (33.8) 15 (42.9)

 4 16 (20.8) 7 (20.0)

Number of days from diagnosis to first infusion 87.9 ± 14.1 83.2 ± 17.8

 Range 51 – 108 38 – 107

Weight (kg) 52.6 ± 21.9 53.0 ± 19.7

Body Mass Index (kg/m2) 21.0 ± 4.48 20.5 ± 3.9

Mean AUC for C-peptide (pmol/ml) 0.743 ± 0.42 0.745 ± 0.31

Glycated hemoglobin at baseline* (HbA1c -%) 6.31 ± 0.80 6.74 ± 0.94

Total daily insulin dose at baseline* – (U/kg) 0.385 ± 0.24 0.339 ± 0.22

Ketoacidosis at diagnosis – number of patients (%) 25 (32.5) 8 (22.9)

Diabetes associated HLA alleles present* - number of patients (%)

 DR3 and DR4 25 (33.8) 16 (48.5)

 DR3 only 11 (14.9) 5 (15.2)

 DR4 only 30 (40.5) 10 (30.3)

 Neither 8 (10.8) 2 ( 6.1)

Unless otherwise indicated statistics displayed are means with standard deviation.

*
excludes subjects with indicated variable missing (number missing: 1 – race not reported, 2 – glycated hemoglobin, 1 – insulin use, 4 – HLA

allele status)

**
ICA not tested on 16 subjects (considered negative for count)
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Table 2

The number of subjects by worst grade of adverse effects and number of events and subjects by adverse events
type. Worst grade by treatment group was not statistically different using a Wilcoxon Rank Sum Test. Adverse
effect category by treatment group was tested using a one-sided (alternative of higher frequency in Abatacept
Group) Fisher’s Exact Test; only Constitutional Symptoms was significant (p = 0.049).

Grade

Treatment Group

Abatacept Placebo

No. of subjects (%*) No. of subjects (%*)

  0 14 (18.2) 8 (22.9)

  1 1 (1.3) 1 (2.9)

  2 44 (57.1) 17 (48.6)

  3 12 (15.6) 7 (20.0)

  4 5 (6.5) 2 (5.7)

  5** 1 (1.3) 0 (0.0)

 Total 77 35

Adverse Effect
Category

No. of
events

No. of
subjects

(%*)

No. of
events

No. of
subjects

(%*)

Allergy/Immunology 3 2 (2.6) 0 0 (0.0)

Auditory/Ear 3 3 (3.9) 0 0 (0.0)

Blood/Bone Marrow 16 11 (14.3) 18 6 (17.1)

Cardiac Arrhythmia 1 1 (1.3) 1 1 (2.9)

Cardiac General 2 2 (2.6) 0 0 (0.0)

Constitutional Symptoms 19 15 (19.5) 2 2 (5.7)

Death** 1 1 (1.3) 0 0 (0.0)

Dermatology/Skin 15 13 (16.9) 5 4 (11.4)

Endocrine 4 4 (5.2) 2 2 (5.7)

Gastrointestinal 30 18 (23.4) 11 7 (20.0)

Infection 63 32 (41.6) 31 15 (42.9)

Hypoglycemia 5 3 (3.9) 2 1 (2.9)

Metabolic/Laboratory♦ 8 6 (7.8) 4 2 (5.7)

Musculoskeletal/Soft Tissue 13 11 (14.3) 7 6 (17.1)

Neurology 13 8 (10.4) 3 2 (5.7)

Ocular/Visual 3 3 (3.9) 1 1 (2.9)

Pain 7 6 (7.8) 5 4 (11.4)

Pulmonary/Upper Respiratory 20 10 (13.0) 7 4 (11.4)

Renal/Genitourinary 0 0 (0.0) 1 1 (2.9)

Secondary Malignancy 1 1 (1.3) 0 0 (0.0)

Sexual/Reproductive Function 1 1 (1.3) 0 0 (0.0)

Surgery/Intra-Operative Injury 2 2 (2.6) 0 0 (0.0)
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Grade

Treatment Group

Abatacept Placebo

No. of subjects (%*) No. of subjects (%*)

Syndromes 9 9 (11.7) 5 5 (14.3)

Total 239 -- 105 --

*
Denominator in percent calculation is number in respective treatment groups

**
Accidental death, unrelated to study

♦
Other than hypoglycemia
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