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RESPONSE TO COMMENT ON LACHIN ET AL.

Association of Glycemic Variability in
Type 1 Diabetes With Progression of
Microvascular Outcomes in the Diabetes
Control and Complications Trial.
Diabetes Care 2017;40:777-783
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Fleischer et al. (1) contend that discrete
blood glucose measurements such as
those in the 7-point profile in the Dia-
betes Control and Complications Trial
(DCCT) fail to provide an accurate mea-
sure of mean amplitude of glycemic ex-
cursions (MAGE). However, this is not
borne out by their post hoc analysis of
the two studies cited (their refs. 2 and
3) related to autonomic modulation. It is
unclear which of the many SMBG mea-
surements performed each day (ref. 2)
were selected as the seven values used
to calculate MAGE. The design of the
study made it unlikely that they were
carefully timed premeal and 90 min post-
meal. The use of three (premeal) and bed-
time SMBG results in ref. 3 precludes a
reliable calculation of MAGE.

The broader issue of whether discrete
blood glucose values can provide as
reliable a measurement of MAGE as
continuous glucose monitoring (CGM)
was addressed in our article (2). What
is overlooked in this controversy is that
the DCCT did not rely on SMBG but on
central laboratory—measured blood glu-
cose from timed capillary collections.
CGM differs not only in frequency but in
the site of sampling. Moreover, for a

three meal per day routine, only six blood
glucose values usually enter into the cal-
culation of MAGE. When 7 vs. 22 blood
glucose values were compared in the cal-
culation of MAGE, there was a significant
correlation (3) supporting the 7-point
profile.

Also, itis statistically inaccurate to refer
to the DCCT quarterly 7-point glucose
profile data as a time series. Rather, we
have a vector of up to seven observed
values from each quarterly profile that
are assumed to be multivariate normal.
It is then straightforward to compute
the multiple imputations as explicitly de-
scribed in the Supplementary Data. The
imputation method used information col-
lected at each quarterly visit as well as
that from all other quarterly visits.

There is no question that CGM pro-
vides more accurate estimates of the de-
gree of diurnal variation than a 7-point
glucose profile, as stated in the discussion
of our article. On the other hand, there is
no other data set that provides the re-
peated measures of daily glycemia and
long-term outcomes. We agree that our
data do not definitively rule out a role of
within-day glycemic variability, largely
owing to the reliance on blood glucose
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profile data. However, as stated in our
article, our results, based on extensive
data carefully collected over time, fail to
provide support to the hypothesis that
within-day variability plays an apparent
role in the development of microvascular
complications.

Funding. The DCCT/Epidemiology of Diabetes
Interventions and Complications (EDIC) study
has been supported by cooperative agreement
grants (1982-1993, 2012-2017) and contracts
(1982-2012) with the Division of Diabetes,
Endocrinology, and Metabolic Diseases of the Na-
tional Institute of Diabetes and Digestive and Kidney
Diseases (current grant numbers U01-DK-094176
and U01-DK-094157) and by the National Eye Insti-
tute, the National Institute of Neurological Disorders
and Stroke, the General Clinical Research Centers
Program (1993-2007), and the Clinical Transla-
tional Science Center Program (2006 to present),
Bethesda, MD.

The following industry contributors have
had no role in the DCCT/EDIC study but have
provided free or discounted supplies or equip-
ment to support participant adherence to
the study: Abbott Diabetes Care (Alameda,
CA), Animas (Westchester, PA), Bayer Diabetes
Care (North America Headquarters, Tarrytown,
NY), Becton Dickinson (Franklin Lakes, NJ),
Eli Lilly (Indianapolis, IN), Extend Nutrition (St. Louis,
MO), Insulet Corporation (Bedford, MA),
LifeScan (Milpitas, CA), Medtronic Diabetes

1Bjostatistics Center, The George Washington University, Rockville, MD
2International Diabetes Center, Park Nicollet, Minneapolis, MN

3University of Michigan, Ann Arbor, MI
“Mayo Clinic College of Medicine, Rochester, MN

°Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, University of Toronto, Toronto, Canada
®Massachusetts General Hospital and Harvard Medical School, Boston, MA

Corresponding author: John M. Lachin, jml@biostat.bsc.gwu.edu.
Clinical trial reg. nos. NCT00360893 and NCT00360815, clinicaltrials.gov.
*A complete list of investigators and members of the DCCT/EDIC Research Group appears in N Engl J Med 2015;372:1722-1733.

© 2017 by the American Diabetes Association. Readers may use this article as long as the work is properly cited, the use is educational and not for profit,
and the work is not altered. More information is available at http://www.diabetesjournals.org/content/license.

pd'8€00. 119P/L061G5/5919/1 L/0F/3Pd-8]01E/21ED/WOD" IBYOISA|IS EPE//:d]}Y WOl papeojumog

SISNOdS3IY¥ ANV SINIWINOD — SH3L1TT-2


https://doi.org/10.2337/dci17-0038
http://crossmark.crossref.org/dialog/?doi=10.2337/dci17-0038&domain=pdf&date_stamp=2017-10-06
mailto:jml@biostat.bsc.gwu.edu

el66 Response

(Minneapolis, MN), Nipro Home Diagnos-
tics (Fort Lauderdale, FL), Nova Diabetes Care
(Billerica, MA), Omron (Shelton, CT), Perrigo
Diabetes Care (Allegan, Ml), Roche Diabetes
Care (Indianapolis, IN), and Sanofi (Bridge-
water, NJ).

Duality of Interest. No potential conflicts of in-
terest relevant to this article were reported.

References

1. Fleischer J, Cichosz SL, Hansen TK. Comment
on Lachin et al. Association of glycemic variability
in type 1 diabetes with progression of microvas-
cular outcomes in the Diabetes Control and Com-
plications Trial. Diabetes Care 2017;40:777-783
(Letter). Diabetes Care 2017;40:e164. https://
doi.org/10.2337/dc17-1339

Diabetes Care Volume 40, November 2017

2. LachinJM, Bebu I, Bergenstal RM, et al.; DCCT/
EDIC Research Group. Association of glycemic vari-
ability in type 1 diabetes with progression of micro-
vascular outcomes in the Diabetes Control and
Complications Trial. Diabetes Care 2017;40:777-783
3. Service FJ, O’Brien PC, Rizza RA. Measure-
ments of glucose control. Diabetes Care 1987;
10:225-237

¥20Z YoseN €} uo 1sanb Aq ypd-8E00.1L10P/L061.5G/S919/1 L/0Y/4Pd-B]01E/IED/UIOD IIBYIIDAIIS BPE//:d)Y WO} pBpEOjUMOQ



