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Effect of anti-thymocyte globulin (ATG) on preserving beta cell function in 
new onset type 1 diabetes 

Treatment Group 
n=38 

Placebo 
N=20 

n (%) [AEs] n (%) [AEs] 

Total AEs 740 239 

Participants with at least 
one AE 

38 (100) 20 (100) 

Cytokine Release Syndrome 37 (97.4) [37] 0 (0) [0] 

Serum Sickness 38 (100) [40] 0 (0) [0] 

Infections and infestations 24 (63.2) [54] 13 (65) [24] 

Upper respiratory and 
related infections 

20 (52.6) [42] 11 [19] 

Rationale 
 T1DM is a T-cell mediated disease 

 Pre-clinical findings: Anti-thymocyte globulin (ATG) induces tolerance in NOD mouse 
with new onset DM 

 Promising clinical studies with ATG in autoimmunity, transplant 

 “Partial” tolerance in transplantation  

 Aplastic anemia 

 Type 1 DM 

 Pilot studies from Eisenbarth 1985, Saudek 2004 

 ATG + GCSF + cytoxan trials from Voltarelli  2009  

 Multiple potential mechanisms 

 T-cell depletion, eliminates autoreactive, pathogenic T-cells 

 Modulation, anergy of remaining T-cells 

 Homeostatic proliferation, induction of T regulatory cells 

 May affect T-cell migration 

 May affect antigen-presenting cell function 

 Thymoglubulin (Sanofi-Aventis) has emerged as superior agent in this class of drugs 

 Rabbit anti-human thymocyte globulin 

 Thymocytes are purified from thymus tissue resected at neonatal cardiac surgery 

 Each lot is derived from pooled sera from ~2,000 injected rabbits 

Study Design 
 Multi-center, 2-arm, randomized, placebo controlled, blinded early phase II 

 66 subjects, ages 12 – 35 and within 100 days from Type 1 DM diagnosis 

 Randomize to ATG vs control (2:1) 

 ATG 4 day infusion (6.5 mg/kg total dose) 

 Pre-medication with steroids in treatment group 

 Primary outcome: endogenous insulin secretion at 12 mos  

 2 hr C-peptide area under curve (AUC) in response to mixed meal tolerance test 
(MMTT) 

 Secondary outcome measures include: 

 Safety 

 Metabolic parameters 

 Mechanistic studies 

Major Eligibility Criteria 

1. 12–35 years of age who meet the American Diabetes Association standard T1DM 
criteria, with at least one beta cell autoantibody . 

2. Enroll within 100 days of diagnosis. 

3. Peak stimulated C-peptide level >0.4 pmol/mL following an MMTT. 

4. Serologic evidence of prior EBV infection. 

5. Otherwise well, with no evidence of chronic infection 

 

Screening, Enrollment, and Follow-up of Study Participants 

Characteristics Of Study Groups 

Primary Outcome: Change In 2 hour C-peptide AUC By 
Treatment Group 

HbA1C By Treatment Group 

Insulin Use By Treatment Group Safety: Adverse Events By Treatment Groups 

Slow Recovery Of CD4 And CD8 T Cells Following ATG 

Predominance Of Effector Memory CD4 and CD8 T Cells 
Following ATG Treatment Compared to Central Memory 

Conclusions and Discussion 
1. ATG therapy did not delay beta cell destruction over 12 months in subjects with recent 

onset type 1 DM. 
2. All treated subjects experienced infusion related reactions, and required glucocorticoid 

therapy.  No increased infectious disease risk was noted in the ATG group.   
3. Mechanistic studies are on-going to evaluate the immune response in the treated vs. 

placebo groups over time. Changes in T cell subsets will be correlated with clinical 
outcomes. Findings will be compared to those from related trials, such as anti-CD3. 

4. Subjects will be followed for an additional 12 months to determine if there is 
stabilization or improvement in the treated group, as suggested in the data from 6 to 12 
months.   

5. Further issues to be explored: 
• Did the control group perform better (decline less rapidly) than seen in other studies? 
• Did the ATG group perform worse in the initial 6 months secondary to cytokine release, 

serum sickness, and steroid use? 
• Amongst the treated subjects, can we define a responder vs non-responder group? 
• Is there stabilization and possible improvement beyond 6 months in the treated group? 

 

Baseline demographics and clinical characteristics were well matched. 
 

Treatment Group 
n=38 

Placebo 
n=20 

mean (SD) mean (SD) P-value 

Age 19.4 (6.6) 20.5 (7.0) 0.574 

number (%) number (%) P-value 

Age Categories 12-15 13 (34.2) 6 (30.0) 0.832 

16-21 13 (34.2) 6 (30.0) 

22-35 12 (31.6) 8 (40.0) 

Sex Male 24 (63.2) 11 (55.0) 0.583 

Female 14 (36.8) 9 (45.0) 

Primary Race White 32 (84.2) 17 (85.0) > 0.999 

Non-white 6 (15.8) 3 (15.0) 

mean (SD) mean (SD) P-value 

BMI 22.8 (3.4) 24.4 (3.4) 0.106 

Day Since Diagnosis 69.0 (21.0) 76.5 (18.0) 0.179 

Baseline C-peptide AUC (pmol/mL) .9 (0.37) .9 (0.50) 0.520 

Baseline HbA1c (%) 6.7 (1.3) 6.8 (1.2) 0.903 

Baseline Insulin Use (U/kg/day) 0.3 (0.21) 0.4 (.24) 0.261 

Infusion reactions and/or serum sickness in all drug treated subjects. 

No greater infectious disease risk in treated group.  No CMV or EBV reactivation.  
Subjects in treated group received anti-microbial prophylaxis for 3 months or until 
CD4 counts > 200. 
 

No statistical difference in change from baseline to 12 months between 
groups.  Bars represent 95% CI. P=0.434, with adjustment for baseline C-
peptide AUC, baseline HbA1c, age, and gender. 

Bars represent 95% CI, P=0.069.   

Bars represent 95% CI. Data set not yet locked—statistical significance not 
assessed.   

*START Study Team includes: Sudeepta Aggarwal§, Noha Lim§, Jeffrey Bluestone†, 
James McNamara‡, and Peggy Fitzgibbon‡. 
 
§Immune Tolerance Network, Bethesda, MD 
†Diabetes Center and Department of Medicine, University of California, San Francisco, San 
Francisco, CA 
‡Division of Allergy, Immunology, and Transplantation, National Institute of Allergy and Infectious 
Diseases, Bethesda, MD  

Of the 58 participants 
randomized, primary endpoint 
data were available for 54; 35 
in the treatment group and 19 
in the placebo group. 

Bars represent standard error. 

Bars represent standard error. 


