
COMMENTS AND
RESPONSES

Blunted
Counterregulatory
Hormone Responses
to Hypoglycemia in
Young Children and
Adolescents With
Well-Controlled Type
1 Diabetes

Response to Graveling, Warren,
and Frier

W e thank Graveling et al. (1) for
their thoughtful comments re-
garding our article (2). In their

letter, they argue that our conclusion was
not supported by the study data because
the achieved level of hypoglycemia was
not adequate. They point out that the
mean nadir plasma glucose level in our
subjects was �60 mg/dl, whereas plasma
glucose concentrations �60 mg/dl are of-
ten required to elicit a counterregulatory
hormone response in healthy, nondia-
betic adults. This comment overlooks the
fact that the nadir plasma glucose level in
16 of the 28 subjects in our study was
�60 mg/dl, and it was between 60 and 69
mg/dl in 10 of the others. The latter ob-
servation is important because in 16
healthy, nondiabetic children, Jones et al.
(3) demonstrated that the mean plasma
glucose threshold that stimulated a

plasma epinephrine response to hypogly-
cemia was �70 mg/dl or �10 mg/dl
higher than in healthy adults. In addition,
the magnitude of the plasma epinephrine
in the nondiabetic and poorly controlled
diabetic children in the study of Jones et
al. was much greater than in the diabetic
children in both age-groups in our study.
The characterization that the plasma epi-
nephrine responses in our relatively well-
controlled diabetic subjects were
abnormally blunted and delayed is sup-
ported further by the brisk plasma epi-
nephrine responses to mild hypoglycemia
in nondiabetic children in the Pittsburgh
study. We can argue whether these
changes are sufficient to classify our pa-
tients as having frank hypoglycemia-
associated autonomic failure, but we
would point out that recent continuous
glucose monitoring studies indicate that
children with type 1 diabetes who have an
A1C level between 7.0 and 8.0% spend
4–5% of the day with a glucose level �70
mg/dl (4,5).

EVA TSALIKIAN, MD
1

WILLIAM TAMBORLANE, MD
2

FOR THE DIABETES RESEARCH IN CHILDREN

NETWORK (DIRECNET) STUDY GROUP

From the 1Department of Pediatrics, University of
Iowa Hospital and Clinics, Iowa City, Iowa; and
2Yale Pediatric Endocrinology, Yale University
School of Medicine, New Haven, Connecticut.

Corresponding author: Eva Tsalikian, direcnet@
jaeb.org.

DOI: 10.2337/dc10-0218
© 2010 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. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

Acknowledgments— No potential conflicts of
interest relevant to this article were reported.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

References
1. Graveling AJ, Warren RE, Frier BM.

Blunted counterregulatory hormone re-
sponses to hypoglycemia in young chil-
dren and adolescents with well-controlled
type 1 diabetes: response to the Diabetes
Research in Children Network (DirecNet)
Study Group (Letter). Diabetes Care 2010;
33:e67. DOI: 10.2337/dc10-0095

2. Diabetes Research in Children Network
(DirecNet) Study Group. Blunted coun-
terregulatory hormone responses to hypo-
glycemia in young children and adolescents
with well-controlled type 1 diabetes. Diabe-
tes Care 2009;32:1954–1959

3. Jones TW, Boulware SD, Kraemer DT,
Caprio S, Sherwin RS, Tamborlane WV. In-
dependent effects of youth and poor diabe-
tes control on responses to hypoglycemia in
children. Diabetes 1991;40:358–363

4. Diabetes Research in Children Network
(DirecNet) Study Group, Buckingham B,
Beck RW, Tamborlane WV, Xing D, Koll-
man C, Fiallo-Scharer R, Mauras N,
Ruedy KJ, Tansey M, Weinzimer SA,
Wysocki T. Continuous glucose monitor-
ing in children with type 1 diabetes. J Pe-
diatr 2007;151:388–393.e1–2

5. Juvenile Diabetes Research Foundation
Continuous Glucose Monitoring Study
Group, Tamborlane WV, Beck RW, Bode
BW, Buckingham B, Chase HP, Clemons
R, Fiallo-Scharer R, Fox LA, Gilliam LK,
Hirsch IB, Huang ES, Kollman C, Kowal-
ski AJ, Laffel L, Lawrence JM, Lee J, Mau-
ras N, O’Grady M, Ruedy KJ, Tansey M,
Tsalikian E, Weinzimer S, Wilson DM,
Wolpert H, Wysocki T, Xing D. Continu-
ous glucose monitoring and intensive
treatment of type 1 diabetes. N Engl J Med
2008;359:1464–1476

O N L I N E L E T T E R S

e68 DIABETES CARE, VOLUME 33, NUMBER 5, MAY 2010 care.diabetesjournals.org

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/33/5/e68/605587/zdc00510000e68.pdf by guest on 13 M
arch 2024


