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Pharmacothearpy of Adolescents with Diabetes
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I Abstract

Diabetes in adolescents is gaining importance since most type 1 diabetes onsets at young age, and the
prevalence of type 2 diabetes is increasing in parallel with childhood obesity. Pharmacotherapy of adolescents
with diabetes requires special attention because adolescence is characterized by physical and emotional
growth due to a unique hormonal influence. However, a scarcity of data exists on this issue, and insulin and
metformin remain as the mainstay of pharmacotherapy in adolescents with diabetes. More studies on the
efficacy and safety of available medications are needed to advance pharmacotherapy in this unique population.
(J Korean Diabetes 2011;12:211-214)
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Table 1. Glycemic recommendations for adolescents with diabetes

Biochemical assessment

Fasting plasma glucose (mg/dL]
Postprandial plasma glucose (mg/dL]
Bedtime plasma glucose (mg/dL)
Hemaoglobin A1C (%)
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3) ElolEg] oy t)-2(Thiazolidinediones)

A AdedAFg HAAQ] EHolrE |y
Aol ool theh Aob W Aadoxe QHg Ao
el A= obA7FA] FAlAEQl ol Gl AEiolth
zof W Az ARslolAe] By
o|FojF =, A= AEA FAEo= Qg
A" 2AZFTEE(rosiglitazone)©o] A 27
Firgoll A W ExZ 2} v]s A S 7AW
AFHd FFol FostA F7tstdthe Ert
om[19], A1E Tl Adedy} TeoaZeekE
(pioglitazone) & WHER ¥ &3S Holx] FJTH20].
oj¢f T o]fE EotEy YUy A AFdt
FAREE A7) o]sof FAfoARt o] e FEjEE 15
mg/day7t G5 AREEIL Qloh, Yo R oAl
A E 5elo] o]Folx A Hr} g o4t Ao

A5l stol & Ao AL

4) o] &19] eHAlE

A% g deke ads B2yl s Aol
AEEE HEeEuo]=(meglitinide)ot dolaF3
AlttolA] A8 Al (a—glucosidase inhibitor)= 4xo} W
ad el Gty X B2AZA S)7HEA] FFARE 4xof B
ool mZEEUelE ALY Fed A=
o] A B 72-8-0] Zof|x Az d o} ALY
ofE it anAolets Asjrt gloem 53] w2
Eluole AP o WExEYSE FIMHoR
AREEIE o g skt antres o]folxl
ATEE hea Ieh21,22]. Zeu, B8 A sfof
ths A3 2s]A Falgo] Ssithe AMd S e

o o]t FAIES =7 B Fadr|e A=
A=A oFFE 7HAIAL QUEH 5]

T A G BN I JAE =Y
QY A"z oFA7HA] o) Bl AadolA dAtE
Bi7E A 9] glth, &4=0] At A GLP-1 ZJAI(GLP-1
agonist)¢! 31 13] AA|UElO]| = (exenitide) XE7}
A A28 FolA ARl AdE HERd H)
Uem[23] o Yl Aad ANY oA Qled
AEEE AZ|al @9 AN Bt Bag
vF QlouH24], 2 &} gl RG] it Kok 7]
F7F A7F Fasie B3, 8kt W Fadrof
FAA Age AFEE 7L ke He |l
fFolof 8 Zlo|c}, DPP—4 2JA|A|(DPP—4 inhibitor)€]
5= oAl Ao Bl FAau o ArARAY AT
ASE HE flo] A7k Hasiet
3. oM HElRY

A2% TS HAHA Q2 sl HEH|E 7]5)
tiEo] st Aeho]7] wizol| A+ AsHA
d4=8 ¥ (monotherapy) 22 A3 g x40
ofgle Ffole 27 A HEaE dREL
UTH25]. &, 55 o] 140 mg/dL o), FehdAs
8.0% olFo 2 difo] 2HHA| 32 t= dmafor

4~8F HAC R YA 7HA

SO, o= AHI o] o] FoRA] k&
= dzdfeors 2 ¥dshe B4 ¥
2 A ok o= 7=

Ee 2 (glargine)s =719
Heehe 271 ey ¥adE Ao niziA|

12
)
fu
-1,
fri
fo
¥
HE
ox
-4
12
2
ok
ot
fo
rE
o
fu
1L n
A

AREE]AL Qi gl AsHA] 2 Arl] dds 7
oA = HEAF R 2-370Y 719 4lojaH
kel eS| (life style modification)©]
dastm, fExZEVS FHORE dl= Z4F2A
gGEeoe g 2 W mgdkA] ¢S A9
4-8F Ao 8 §eFS St 2808 27|
Haked 9 x7] ded FtawS adshs 29|

-

e
o

O

S919qeIQ UBSI0Y| JO |euUInOr 3y | ‘ 5




S9)19qeIQ UBaI0Y| JO Jeulnor ay | ‘ E

Ji-de

Focused Issue - E4 A=t N HixEHO| AEX|Z

QubHole shch MELSeol, EolEerrle,
wZelEuels, amdd Ado) okl WA A4
AL YR A FOo, AR 2gHe 4l
A28 Faeol et 24 thEx] gpon] ofzkx] Lol
9 A BelA SPEA U Sele ool gpo}

F7} A ATES FBaof & Holtt,

g
ra

=2

. Incidence of diabetes. In: International Diabetes

Federation. Diabetes Atlas. 3rd ed. Brussels:
International Diabetes Federation; 2006. p.2.

. American Diabetes Association. Standards of medical

care in diabetes-2011. Diabetes Care 2011;34 Suppl
1:511-61.

. International Diabetes Federation. Global IDF/ISPAD

guideline for diabetes in childhood and adolescence.
Brussels: International Diabetes Federation
Communications; 2011. p.54.

. Hamilton J, Cummings E, Zdravkovic V, Finegood D,

Daneman D. Metformin as an adjunct therapy in
adolescents with type 1 diabetes and insulin resistance:
a randomized controlled trial. Diabetes Care
2003;26:138-43.

. Sarnblad S, Kroon M, Aman J. Metformin as additional

therapy in adolescents with poorly controlled type 1
diabetes: randomised placebo-controlled trial with
aspects on insulin sensitivity. Eur J Endocrinol
2003;149:323-9.

. Gomez R, Mokhashi MH, Rao J, Vargas A, Compton T,

McCarter R, Chalew SA. Metformin adjunctive therapy
with insulin improves glycemic control in patients with
type 1 diabetes mellitus: a pilot study. J Pediatr
Endocrinol Metab 2002;15:1147-51.

. Follansbee DS. Assuming responsibility for diabetes

management: what age? What price? Diabetes Educ
1989;15:347-53.

. Grey M, Boland EA, Yu C, Sullivan-Bolyai S, Tamborlane

WV. Personal and family factors associated with quality
of life in adolescents with diabetes. Diabetes Care
1998;21:909-14.

. Silverstein J, Klingensmith G, Copeland K, Plotnick L,

Kaufman F, Laffel L, Deeb L, Grey M, Anderson B,
Holzmeister LA, Clark N; American Diabetes
Association. Care of children and adolescents with type
1 diabetes: a statement of the American Diabetes
Association. Diabetes Care 2005;28:186-212.

. Nathan DM, Buse JB, Davidson MB, Ferrannini E,

Holman RR, Sherwin R, Zinman B; American Diabetes
Association; European Association for the Study of
Diabetes. Medical management of hyperglycaemia in
type 2 diabetes mellitus: a consensus algorithm for the
initiation and adjustment of therapy: a consensus

O

20.

21.

22.

23.

24,

25.

statement from the American Diabetes Association and
the European Association for the Study of Diabetes.
Diabetologia 2009;52:17-30.

. Sellers EA, Dean HJ. Short-term insulin therapy in

adolescents with type 2 diabetes mellitus. J Pediatr
Endocrinol Metab 2004;17:1561-4.

. Zuhri-Yafi M, Brosnan PG, Hardin DS. Treatment of type

2 diabetes mellitus in children and adolescents. J
Pediatr Endocrinol Metab 2002;15 Suppl 1:541-6.

. Weigensberg MJ, Goran MI. Type 2 diabetes in children

and adolescents. Lancet 2009;373:1743-4.

. Type 2 diabetes in children and adolescents. American

Diabetes Association. Diabetes Care 2000;23:381-9.

. Rosenbloom AL, Silverstein JH, Amemiya S, Zeitler P,

Klingensmith GJ. Type 2 diabetes in children and
adolescents. Pediatr Diabetes 2009;10 Suppl 12:17-32.

. Jones KL, Arslanian S, Peterokova VA, Park JS,

Tomlinson MJ. Effect of metformin in pediatric patients
with type 2 diabetes: a randomized controlled trial.
Diabetes Care 2002;25:89-94.

. Berry D, Urban A, Grey M. Management of type 2 diabetes

in youth (part 2). J Pediatr Health Care 2006;20:88-97.

. Gottschalk M, Danne T, Vlajnic A, Cara JF. Glimepiride

versus metformin as monotherapy in pediatric patients
with type 2 diabetes: a randomized, single-blind
comparative study. Diabetes Care 2007;30:790-4.

. TODAY Study Group, Zeitler P, Epstein L, Grey M, Hirst

K, Kaufman F, Tamborlane W, Wilfley D. Treatment
options for type 2 diabetes in adolescents and youth: a
study of the comparative efficacy of metformin alone or
in combination with rosiglitazone or lifestyle
intervention in adolescents with type 2 diabetes. Pediatr
Diabetes 2007;8:74-87.

Zdravkovic V, Hamilton JK, Daneman D, Cummings EA.
Pioglitazone as adjunctive therapy in adolescents with
type 1 diabetes. J Pediatr 2006;149:845-9.

Silverstein JH, Rosenbloom AL. Treatment of type 2
diabetes mellitus in children and adolescents. J Pediatr
Endocrinol Metab 2000;13 Suppl 6:1403-9.

Flint A, Arslanian S. Treatment of type 2 diabetes in
youth. Diabetes Care 2011;34 Suppl 2:5177-83.

Malloy J, Capparelli E, Gottschalk M, Guan X, Kothare P,
Fineman M. Pharmacology and tolerability of a single
dose of exenatide in adolescent patients with type 2
diabetes mellitus being treated with metformin: a
randomized, placebo-controlled, single-blind, dose-
escalation, crossover study. Clin Ther 2009;31:806-15.
Raman VS, Mason KJ, Rodriguez LM, Hassan K, Yu X,
Bomgaars L, Heptulla RA. The role of adjunctive
exenatide therapy in pediatric type 1 diabetes. Diabetes
Care 2010;33:1294-6.

Elasy TA, Levy P, Davis SN. Optimizing combination
therapy for type 2 diabetes in adolescents and adults: a
case-based approach. J Fam Pract 2004;53:815-22.



