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The Diabetes Control and Complications Trial (DCCT) data

The DCCT data was a randomized-controlled trial that demonstrated that intensive insulin therapy
could prevent and/or delay progression of long-term T1DC (The Diabetes Control and
Complications Trial Research Group 1993). A total of 1,441 T1D patients were recruited between
1983 and 1993 in two cohorts: a primary prevention cohort (726 patients with a short duration of
diabetes (1-5 years), exhibiting normal alouminuria (Albumin Excretion Rate (AER) <40 mg/day)
and without evidence of retinopathy); a secondary intervention cohort (715 patients with diabetes
duration of 1-15 years, with AER<200 mg/day and non-proliferative retinopathy). Members of
each cohort were randomly assigned to receive either conventional or intensive insulin treatment
and were followed over scheduled visits for the development of complications. Due to significant
outcome differences between intensive and conventional treatment groups, the DCCT trial was
stopped early. At the closeout visit, patients were administratively censored and had a mean
follow-up time of 6.5 years (range 3 to 9), 99% had completed the study, and more than 95% of
all scheduled examinations were completed (The Diabetes Control and Complications Trial
Research Group 1993). DCCT participants continued to be followed for disease progression after
the trial in a long-term epidemiologic cohort study and were genotyped for GWAS in the DCCT
Genetics Study.

Genome-wide genotyping in DCCT subjects was performed subsequently using Illumina 1M and
HumanCoreExome Bead Arrays (Illumina, San Diego, CA, USA) and standard quality controls
procedures were applied to individuals and genetic markers (Paterson et al. 2010; Roshandel et al.
2018). In this study, we use individuals genotyped with the HumanCoreExome Bead Array and
ungenotyped autosomal SNPs imputed using 1000 Genomes (The 1000 Genomes Project
Consortium 2015) data phase 3 (v5) and minimac3 [(Das et al. 2016), v.1.0.13], as previously
described (Roshandel et al. 2018).

Because the goal of intensive therapy was to reduce HbAlc into the non-diabetic range, which
produced treatment differences in HbAlc values, we focus on N=667 unrelated individuals of
European descent ancestry from the Conventional treatment group. Longitudinal measurements
for HbAlc and SBP were collected at up to 39 quarterly visits during DCCT, while DR and DN

events were diagnosed at annual and semi-annual visits respectively. HbAlc and SBP were
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recorded irrespective of the occurrence of any complication event(s). Although the DCCT
implemented robust quality assurance procedures to minimize potential sources of error during
and after data collection (Steffes et al. 2005; Lorenzi et al. 2015), HbAlc and SBP are subject to
large within-subject variability.
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Ziegler; Deceased: R. Colligan, A. Lucas, B. Zimmerman
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Bracey, S. Caulder, J. Colwell, S. Elsing, A. Farr, D. Lee, P. Lindsey, L. Luttrell, R. Mayfield,
J. Parker, N. Patel, C. Pittman, J. Selby, J. Soule, M. Szpiech, T. Thompson, D. Wood, S.
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Ryan, E. Simjanoski, Z. Strugula; Past: D. Adelman, S. Colson, M. Molitch, B. Schaefer

University of California, San Diego — Current: S. Mudaliar, G. Lorenzi, O. Kolterman, M.
Goldbaum; Past: T. Clark, M. Giotta, I. Grant, K. Jones, R. Lyon, M. Prince, R. Reed, M.
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University of Maryland — Current: R. Miller, S. Johnsonbaugh; Past: M. Carney, D. Counts,
T. Donner, J. Gordon, M. Hebdon, R. Hemady, B. Jones, A. Kowarski, R. Liss, S. Mendley,
D. Ostrowski, M. Patronas, P. Salemi, S. Steidl

University of Michigan — Current: W.H. Herman, R. Pop-Busui, C.L. Martin, P. Lee, J. W.
Albers, E.L. Feldman; Past: N. Burkhart, D.A. Greene, T. Sandford, M.J. Stevens; Deceased:
J. Floyd

University of Minnesota — Current: J. Bantle, M. Rhodes, D. Koozekanani, S. Montezuma, J.
Terry; Past: N. Flaherty, F. Goetz, C. Kwong, L. McKenzie, M. Mech, J. Olson, B. Rogness,
T. Strand, R. Warhol, N. Wimmergren

University of Missouri — Current: D. Goldstein, D. Hainsworth, S. Hitt; Deceased: J.
Giangiacomo

University of New Mexico — Current: D.S. Schade, J.L. Canady, R.B. Avery, M.R. Burge, J.E.
Chapin, A. Das, L.H. Ketai; Past: D. Hornbeck, C. Johannes, J. Rich, M.L Schluter

University of Pennsylvania — Current: M. Schutta, P.A. Bourne, A. Brucker; Past: S. Braunstein,
B.J. Maschak-Carey, S. Schwartz; Deceased: L. Baker

University of Pittsburgh — Current: T. Orchard, L. Cimino, D. Rubinstein; Past: D. Becker, B.
Doft, D. Finegold, K. Kelly, L. Lobes, N. Silvers, T. Songer, D. Steinberg, L. Steranchak,
J.Wesche; Deceased: A. Drash

University of South Florida — Current: J.I. Malone, A. Morrison, M.L. Bernal, P.R. Pavan;
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Past: M. Bryer-Ash, E. Chaum, A. lannacone, H. Lambeth, D. Meyer, S. Moser, M.B.
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University of Texas — Current: P. Raskin, S. Strowig, YG. He, E. Mendelson, RL. Ufret-
Vincenty; Past: M. Basco; Deceased: S. Cercone

University of Toronto — Current: B.A. Perkins, B. Zinman, A. Barnie, N. Bakshi, M. Brent, R.
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Yale University — Current: W. Tamborlane, P. Gatcomb, K. Stoessel; Past: J. Ahern, K. Fong, P.
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Central Biochemistry Laboratory (University of Minnesota) — M. Steffes, A. Karger, J.
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