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Abstract

Gestational diabetes mellitus (GDM) is one of the most common medical complications during
pregnancy. Both mother and baby are at increased risk of adverse pregnancy outcomes, as well as
long-term metabolic effects such as diabetes. Diagnosing and treating GDM can reduce perinatal
complications. The International Association of Diabetes and Pregnancy Study Groups (IADPSG) has
proposed a new screening strategy for overt diabetes at the first prenatal visit and diagnostic criteria
for GDM based on perinatal outcomes. However, controversies still exist and there is no international
consensus about these issues. Regarding the management of GDM, individualized medical nutrition
therapy is the cornerstone of treatment. If maternal glucose levels and/or fetal growth patterns show
a sufficiently high risk of perinatal complications, insulin can be used to intensify treatment, and
regimens should be tailored to meet glycemic targets. Postpartum screening for early detection of glucose

intolerance and implementation of diabetes prevention programs are important for women with a history
of GDM.
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Table 1. Diagnostic criteria for gestational diabetes mellitus
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100 g OGTT IADPSG
NDDG Carpenter-Coustan 758 OGTT
Fasting (mg/dL) 105 95 92
1h (mg/dL) 190 180 180
2h (mg/dL) 165 155 153
3 h (mg/dL) 145 140

OGTT, oral glucose tolerance test; IADPSG, The International Association of Diabetes and Pregnancy Study Groups; NDDG,

National Diabetes Data Group.

176

W 3Xt_JKDA 16235 03_(174-181) dEE_XMA-2t8 WH.indd 176 $

http://dx.doi.org/10.4093/jkd.2015.16.3.174

2015-09-30 2% 337@




i

< A WE P o o F BT HWH S g W B OOR OB B Mo B T ogn om
© 0 0 N o= oy G W R = oy R 8RS gy Aoy BT OO o o m
< PR gy =B S I S e * o X g B
= 2o op o X g X H o = K YN S o e ™ o
= uM%%ﬂk;ﬂoﬁﬂgW%Hmﬂ%ﬁae(w@ oy R M LT R
s NPT H mE T AT MR BERT g R EF Mg o Pl Mg
2 R A T O i B~ B SR s S
< ! S . — T = . A o 2L =~y o .
S 2w e RRSRBAdAdLR s abpTEN Il
o ° s E“u — mn o 2 oy 0% o s N = & o o o N
— o ‘U_! AOL _LH‘W = N o ZWOOL .CI ‘tﬂ,l,mﬂo
m Wo Wa e s ‘.z| om - M_A,I H/I o A ‘Wo i m = wﬁ ~ N 9 m_; o mm ma h_omm Ow N HOT_JJ ™
: SVxz T AETRERBESsEY TT L o Lp T8 LT
© FE T W LT o Mo n dop 3 TR B B B A
o o o R %N o = o M o oF ~ X N W ON o 5 E —_ = @H_ o X T o S 5 i,
= o Mo e R 2 D = T W R A" ooy W T m,mro R o © B T o = T g
T o oo 00 MW T oR oy o ST es e BT oxdodgd v
o m}mae%%%zHdﬂﬁ%ﬂ%wcﬂmﬂ%iﬂm”waﬂ%ﬂ%ja%%ﬂom
I\ f o 2 N2 S ) i | )
— mciﬁzmn@qﬂﬂoﬂo,aathﬂﬂgﬁﬂm T 0T ow WO g Xk
. a%H%@rmum%ﬂk@%??uﬁﬂﬂ%&_@zoﬁomm@EﬂE@u o = o
R B R B RN R B R R i
Twmwmcorm® Mo B o Nz AR S dwdr Kby
o X <= 9 AT M ORT g oopw X A oo o E W O =l o o oo W T
=)o o koo w I =z x = » < i
o WOk R To g WOR oW o ke W B g WX oo XK g BT K= 3 G o
woﬂLoﬂekxjﬂﬂoﬂoﬂ%%%ﬂ%%%ﬁ%ﬂ&ﬁ{ﬁ%aoae%o; o
T HE P B OM o WP T A AT oW L BT W B R
(- No =) " B BR T W o 5 & o = up o No at & < B
g EiazznEl SPVEEEE 4T ALSE
[~ ~ = NI X o - e
) TETETLLE SE Lo B ERR S
N ) . T o- o ) -
oy Jﬂ%%mhww% Wﬂaemmx.éﬁoﬁ@auwwﬂmurmm
o o T B X p ¥V ERSEPARS T ED
b A S R A S S e S S
0 m‘m iﬁ@aﬂeémm WWLWLEEHﬂﬁyzwﬂmafg
0 o o K = =5 B T 2T
= E OO i S e ~ %X
R TR N R | X R W - B X = T <7
uw ™ N % 3 ~N X ﬂD ;Iﬂfl yﬁ | Eﬁ = 7.* o ™ < e
= 5 LR = 3 = W o R o =
WM o) T rJ Wa o N o N jod _ my ﬁm %u o iy o — AW M,_ Ea M“ Ro
ﬂu.‘._»Aﬁlﬂ/%l‘Ll]r _._._o y]ﬂ”dﬂ_lwllioy \HM
A | = = 2o W N W2 - Ty OHT & = % o) ~ o N o o m
o _uﬁ w]‘mu o‘_WMOﬁMﬂDﬂ 0 ﬂMﬁO“ﬁLﬂ%ﬁLMWoﬁ]io Ho o
(=) ; < 5 I ~ [ W o o = . 7T
TE O Rt ¥TesEss N O SNISIBRLEESESL
~q o) J — B M T o < om Ty o mn o o
2y ¥ oemtzicgr B SENTEocRLITllbg
Ny B <7 mO <) S X or WO e o &R o N9 g AR =0
o — - e = &l - M BT =y ps = o % L RO T oy EH Nr )
%__#ro % mo W EO = T Rl o w,»ol leL ﬂ[r iy el o ,_onl _Wr:. N ;‘M,* o o
~ £ oo oNoR Xoomo o
2 4 = 3 pAgs N FXSsTIEEpy TR
o ~ = 4T, g W 10 Qxlﬂﬂﬂﬁqﬂuﬂ%i X0
0 > o NN o 8 o) el TTESE TR Lo
NI A LI R R — T X8 W R D W ~ RN o

i

337@

=3
=

177

2015-09-30 2

3. =Xz

d.indd 177

2 H(lifestyle interventions)

03_(174-181)

=
o=

=

AH
www.diabetes.or.kr

2.

3Xt_JKDA 1623

|




=
E=

T ACH4).

1

k<l
=

A

A5} QL ok A

%]

LSRN Rk

A go

A

H

FolyA|k Alzbe] AupiA Paso] uk

7} =

¢}

of 2k

o} wharh

]

2} A=
HE=
i

]

sk e} 4

o
=

of = ARE=

folek,

<)

=2
=

ARl ¢l tlE]v]o] (insulin detemir) 7}

Aol =
al] ©

|

(lispro, aspart), & <l&dRI, NPH)} #2ol] #|&
&

Focused Issue
ol A&
AFgol 7Fss A

1

-
At

o

‘WO

<
T

Aol tig w4

ol SPdstA ARS-

Rl

o%

3

]
A
o

E]_]_—

o]
=

o
T

(glargine)

337@

=3
=

2015-09-30 2

o] T8

ERE

6~ 129

1
R

7}s

3
ko3
s
[}

2
M A2

A= o7 Aze] U

o

_]

L4

T

R

]

A
hy2

=13
=
o

S

[e)
O]—'E_T
- B
RN

-

FAZF ok IADPSG

ol thak

8
5
T -

15 A3} ick. wekA, @)

RELY

ol A

Sk
=1

3}
3

¢
g Q

]

[}

2= HbAIC,

<)
A

i
b2
o]
=

k)
il

=
=

http://dx.doi.org/10.4093/jkd.2015.16.3.174

o dell M Fazg el A

o o

‘Faelth. ADA 2 U]
T

=]

A7}
1O

_?_
25 ] 1~3dnt

olrgst] <]

-

[e)

=

3t

3
2 T5 g ATRHIAE Bt el

WSk ool A et F et o]
[¢)

=
R X

5

T
P

=13
Al

ol

=
=

) A

=

Mol A S Belo]

3} Ao} wAle] &

7] &% ATl v

i=]
LU

=

2|

[ex

o AHala g

Tt

d.indd 178

)7k <

=

oF

5

uj NPH/regular 9

14 214801 4

o

=
KN
v

a1

%2
bl] Abgo] oletil vl
2 AF8E AT

(<l

=4
3w

—a=1

3L
=d

E
|
03_(174-181)

o

I

Zho| = (FeHlEetrto]

o

1
s

A 309 o3 &Rle U Pae] ahe Aw

o QlojA] ap Aejerelgiet. el H 10~204 Ale]

o B8
(MIG) ArollA MEE=RIT] 46.3%0l4 Slade]

W1l AgslA =4

3EAcH31). 12, Meformin in Gestational Diabetes
7} 57t e EeH32). <t v

(17.34). 18} Ak WellA] 7-2FAle] =

A& AHg S
AL AFZ71H

|
178

=
ol

3Xt_JKDA 1623

|




W 3Xt_JKDA 16235 03_(174-181) dEE_KMA-2t8 WH.indd 179

——

ol

o
0x

j |-(d The Journal of Korean Diabetes

715 T3] FHS LAl 218 A WA 7ee

2, o] 7|52 dAAF e A ATl et =)o)

Al AL A Aol = At AAH o R 1A
TS s A B Ad7IEe] BHgo] Algeitt
P Fare] AEs IS pee 3 g
aRje] Mo AJgYs|efol Bt} QA T g oR
g xdo] ¢k & ol d&de] YAt dEA|gelrt
P IS A oL 2k Foll e HA By
of that AEHAE AldgsoF gt 1ot #deh A4
Atell theh defolut Bty A o5 917 ol thgh
Y B2 A7t AlEE ol of dtt

REFERENCES

1. American Diabetes Association. Diagnosis and
classification of diabetes mellitus. Diabetes Care 2009;32
Suppl 1:562-7.

2. American Diabetic Association. Classification and
diagnosis of diabetes mellitus. Diabetes Care 2015;38
Suppl 1:S8-16.

3. Son KH, Lim NK, Lee JW, Cho MC, Park HY.
Comparison of maternal morbidity and medical costs
during pregnancy and delivery between patients with
gestational diabetes and patients with pre-existing
diabetes. Diabet Med 2015;32:477-86.

4. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2
diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancet 2009;373:1773-9.

S. Kwak SH, Choi SH, Jung HS, Cho YM, Lim S, Cho NH,
Kim SY, Park KS, Jang HC. Clinical and genetic risk
factors for type 2 diabetes at early or late post partum after
gestational diabetes mellitus. J Clin Endocrinol Metab
2013;98:E744-52.

6. Nehring I, Chmitorz A, Reulen H, von Kries R, Ensenauer
R. Gestational diabetes predicts the risk of childhood

www.diabetes.or.kr

10.
11.

12.

13.

S

overweight and abdominal circumference independent of
maternal obesity. Diabet Med 2013;30:1449-56.

Claesson R, Aberg A, Marsal K. Abnormal fetal growth is
associated with gestational diabetes mellitus later in life:
population-based register study. Acta Obstet Gynecol
Scand 2007;86:652-6.

O'Sullivan JB, Mahan CM. Criteria for the oral glucose
tolerance test in pregnancy. Diabetes 1964;13:278-85.
Metzger BE, Buchanan TA, Coustan DR, De Leiva A,
Dunger DB, Hadden DR, Hod M, Kitzmiller JL, Kjos SL,
Oats JN, Pettitt DJ, Sacks DA, Zoupas C. Summary and
recommendations of the Fifth International Workshop-
Conference on Gestational Diabetes Mellitus. Diabetes
Care 2007;30 Suppl 2:5251-60.

National Diabetes Data Group. Classification and
diagnosis of diabetes mellitus and other categories of
glucose intolerance. Diabetes 1979;28:1039-57.
Carpenter MW, Coustan DR. Criteria for screening
tests for gestational diabetes. Am J Obstet Gynecol
1982;144:768-73.

HAPO Study Cooperative Research Group, Metzger BE,
Lowe LP, Dyer AR, Trimble ER, Chaovarindr U, Coustan
DR, Hadden DR, McCance DR, Hod M, McIntyre HD,
Oats JJ, Persson B, Rogers MS, Sacks DA. Hyperglycemia
and adverse pregnancy outcomes. N Engl J Med
2008;358:1991-2002.

International Association of Diabetes and Pregnancy
Study Groups Consensus Panel, Metzger BE, Gabbe SG,
Persson B, Buchanan TA, Catalano PA, Damm P, Dyer
AR, Leiva Ad, Hod M, Kitzmiler JL, Lowe LP, McIntyre
HD, Oats JJ, Omori Y, Schmidt MI. International
association of diabetes and pregnancy study groups
recommendations on the diagnosis and classification of
hyperglycemia in pregnancy. Diabetes Care 2010;33:676-
82.

179

2015-09-30 2% 337@




Focused Issue

14. The World Health Organization. Diagnostic criteria
and classification of hyperglycaemia first detected in
pregnancy. Geneva: The World Health Organization;
2013. Report No.: WHO/NMH/MND/13.2.

15. Blumer I, Hadar E, Hadden DR, Jovanovi¢ L, Mestman
JH, Murad MH, Yogev Y. Diabetes and pregnancy: an
endocrine society clinical practice guideline. J Clin
Endocrinol Metab 2013;98:4227-49.

16. VanDorsten JP, Dodson WC, Espeland MA, Grobman
WA, Guise JM, Mercer BM, Minkoff HL, Poindexter
B, Prosser LA, Sawaya GF, Scott JR, Silver RM,
Smith L, Thomas A, Tita ATN. National Institutes of
Health consensus development conference statement:
Diagnosing gestational diabetes mellitus. NIH Consens
State Sci Statements 2013;29:1-30.

17. American Diabetes Association. Standards of medical care
in diabetes--2014. Diabetes Care 2014;37 Suppl 1:5S14-80.

18.Korean Diabetes Association. Treatment guideline for
diabetes. 4th ed. Seoul: Gold’ Planning and Development;
2013. p10.

19. Moyer VA; U.S. Preventive Services Task Force. Screening
for gestational diabetes mellitus: U.S. Preventive Services
Task Force recommendation statement. Ann Intern Med
2014;160:414-20.

20. Zhu WW, Yang HX, Wei YM, Yan J, Wang ZL, Li XL, Wu
HR, Li N, Zhang MH, Liu XH, Zhang H, Wang YH, Niu
JM, Gan Y]J, Zhong LR, Wang YF, Kapur A. Evaluation
of the value of fasting plasma glucose in the first prenatal
visit to diagnose gestational diabetes mellitus in china.
Diabetes Care 2013;36:586-90.

21. Crowther CA, Hiller JE, Moss JR, McPhee AJ, Jeffries
WS, Robinson JS; Australian Carbohydrate Intolerance
Study in Pregnant Women (ACHOIS) Trial Group. Effect
of treatment of gestational diabetes mellitus on pregnancy

outcomes. N Engl ] Med 2005;352:2477-86.

180

W 3Xt_JKDA 16235 03_(174-181) & E_KMAH-2t8 WH.indd 180

S

22.Landon MB, Spong CY, Thom E, Carpenter MW, Ramin
SM, Casey B, Wapner RJ, Varner MW, Rouse DJ, Thorp
JM Jr, Sciscione A, Catalano P, Harper M, Saade G, Lain
KY, Sorokin Y, Peaceman AM, Tolosa JE, Anderson
GB; Eunice Kennedy Shriver National Institute of
Child Health and Human Development Maternal-Fetal
Medicine Units Network. A multicenter, randomized trial
of treatment for mild gestational diabetes. N Engl ] Med
2009;361:1339-48.

23.Hartling L, Dryden DM, Guthrie A, Muise M,
Vandermeer B, Donovan L. Benefits and harms of treating
gestational diabetes mellitus: a systematic review and
meta-analysis for the U.S. preventive services task force
and the national institutes of health office of medical
applications of research. Ann Intern Med 2013;159:123-
9.

24. American Diabetes Association. Gestational diabetes
mellitus. Diabetes Care 2003;26 Suppl 1:S103-5.

25.Hernandez TL, Friedman JE, Van Pelt RE, Barbour LA.
Patterns of glycemia in normal pregnancy: should the
current therapeutic targets be challenged? Diabetes Care
2011;34:1660-8.

26.Jang HC, Park JE, Yim CH, Chung HY, Han KO, Yoon
HK, Han IK, Kim MY, Yang JH, Kim MJ, Ko SY, Lee YK.
Effect of self-monitoring of blood glucose on pregnancy
outcome in women with mild gestational diabetes. J
Korean Diabetes Assoc 2001;25:93-102.

27.de Veciana M, Major CA, Morgan MA, Asrat T, Toohey
JS, Lien JM, Evans AT. Postprandial versus preprandial
blood glucose monitoring in women with gestational
diabetes mellitus requiring insulin therapy. N Engl ] Med
1995;333:1237-41.

28.Viana LV, Gross JL, Azevedo MJ. Dietary intervention in
patients with gestational diabetes mellitus: a systematic

review and meta-analysis of randomized clinical trials

http://dx.doi.org/10.4093/jkd.2015.16.3.174

2015-09-30 2% 337@



W 3Xt_JKDA 16235 03_(174-181) dEE_KMAH-2t8 WH.indd 181

——

j |-(d The Journal of Korean Diabetes

on maternal and newborn outcomes. Diabetes Care
2014;37:3345-55S.

29. Park JE, Park S, Daily JW, Kim SH. Low gestational weight
gain improves infant and maternal pregnancy outcomes
in overweight and obese Korean women with gestational
diabetes mellitus. Gynecol Endocrinol 2011;27:775-81.

30. Kjos SL, Schaefer-Graf U, Sardesi S, Peters RK, Buley
A, Xiang AH, Bryne JD, Sutherland C, Montoro MN,
Buchanan TA. A randomized controlled trial using
glycemic plus fetal ultrasound parameters versus glycemic
parameters to determine insulin therapy in gestational
diabetes with fasting hyperglycemia. Diabetes Care
2001;24:1904-10.

31. Gui J, Liu Q, Feng L. Metformin vs insulin in the
management of gestational diabetes: a meta-analysis.
PLoS One 2013;8:e6458S5.

32. Rowan JA, Hague WM, Gao W, Battin MR, Moore

www.diabetes.or.kr

S

MP; MiG Trial Investigators. Metformin versus insulin
for the treatment of gestational diabetes. N Engl ] Med
2008;358:2003-15.

33. Zeng YC, Li M]J, Chen Y, Jiang L, Wang SM, Mo XL,
Li BY. The use of glyburide in the management of
gestational diabetes mellitus: a meta-analysis. Adv Med
Sci 2014;59:95-101.

34. Committee on Practice Bulletins--Obstetrics. Practice
Bulletin No. 137: Gestational diabetes mellitus. Obstet
Gynecol 2013;122:406-16.

3S. Ratner RE, Christophi CA, Metzger BE, Dabelea D,
Bennett PH, Pi-Sunyer X, Fowler S, Kahn SE; Diabetes
Prevention Program Research Group. Prevention of
diabetes in women with a history of gestational diabetes:
effects of metformin and lifestyle interventions. J Clin

Endocrinol Metab 2008;93:4774-9.

181

2015-09-30 2% 337@



