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The Effect of Metformin in Obese Pediatric Patients with Type 2 Diabetes
Hyun Hee Jung, M.D., Tae Hyoung Kim, M.D. and Duk Hee Kim, M.D.

Department of Pediatrics, Severance Childrens Hospital, Seoul, Korea

Purpose : Metformin is well-established oral hypoglycemic agent for adults and children with type 2
diabetes mellitus. In adults, metformin is effective as initial monotherapy with lack of weight gain. But, its
beneficial role on obesity in children is less clearly defined. We assessed the effects of metformin in obese
children with type 2 diabetes.

Methods : We evaluated body weight, height, body mass index, fasting blood sugar, HbAlc, lipid profiles
in obese 36 children with type 2 diabetes treated with oral hypoglycemic agents at baseline, after 1 year
and 2 years of treatment. We divided the subjects into three groups: metformin monotherapy, combination
metformin with sulfonylurea, sulfonylurea monotherapy. The changes from baseline in three groups were
measured.

Results : The decrease in body mass index, blood sugar & HbAlc was observed after treatment with
metformin monotherapy group. Metformin monotherapy group after 1 & 2 years of treatment had a
greater effect for body mass index (-1.9%+1.7 kg/m®, -1.5%1.6 kg/m’, P<0.05).

Conclusion : The Metformin monotherapy for obese children with type 2 diabetes improves glycemic
control with benefits of significant improvement in body mass index.

Key Words : Obesity, Body mass index, Glycemic control, Metformin
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tformmJJr sulfornylurea W EFoI(n=14), sulfonylurea
GEF T (n=6)22 T3} tHTable 1)

A FH& S k= oW AF 19 F 29 9 4l

| AlS

A% A% 9 RA AAES SAsta A4 A

N

A

Foll= A, 274, A FAG(body mass index, BMI, |
= ke/[ANFMPHE SAsIeH, A S FFEAE=
1998 gk Aobmpshs]ol A gk Aol 44 S EF
2 AHEEAT F4 7“}/\] AN g Aty AALE =
12412 35 AEE A F Aty 358 99, 93}

P2 (HLALC), S ~HE, HDL-Z ~HE, LDL-Z

Table. 1. Characteristics of the Subjects in Each
Treated Group

Metformin -~ Met & Sulf Sulfonylurea

Case 16 14 6

Age (yn) 130£1.7 129413 131%16
Sex (boy/girl) 13/3 95 33
Weight (kg) 645+158 624181 61.1+£158
Weight SDS 13105 01+04  —06+02
BMI (kg/m?) 65t48  287E47 238148
BMI SDS 55£1.0 50£1.0 51£1.1
Height (cm) 1558+£138 161.0-11.7 160.0+7.7
Height SDS -02%1.1 021+026  0.12+0.14
Glucose (mg/dL) 253.1+£785 3475+108.3 268.2t76.4
HoAlc (%) 9.1£22 126433 118464

Total cholesterol (mg/dL) 18631458 1872+339 171.2%£70.2
Triglyceride (mg/dL) 148.61+140.2. 2162+257.3 114.3£66.3
HDL-cholesterol (mg/dL) 426130 414+114 51.8%£151
LDL—cholestrol (mg/dL) 12724450 1206+480 137.093.0

'P<0.05, ANOVA with Post Hoc test (Tukey B) for all paired
comparison. Values are mean=*SED. Abbreviation: Met & Sulf,
metformin+sulfonylurea

dz=eE 9 SR W (Triglyceride) S 5743kt
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2A ASH D A A A FE R FEAARE

o FA FAoi= SPSS statistical package

version 13.0 ZZ13& A&kt 2F 151 X5 A

A5 19 & 2d Fo WHIE wlwsly] $18) Repeated

measures ANOVAZ} two-way analysis of variation

(ANOVA)E AHE8Ith o] 52 P<0.05E A4S
2 folstrtn dAdasdnt.

|

4319
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24 J'll.

1. AT, ME, ME2X|2| WM}

thido] Hi= ShotEe] AekAlY] A3 metformin ©5
Folt, metformind sulfonylurea W &5, sulfony-
lurea THEFolroll A 7H7F 13,0174, 12.9+1.34], 13.1=+

L6AMZ Zbtztoll zpol& HolA| ektrh ek Al AlF2

Table. 2. Measurement of Body Weight, Height, Body
Mass Index in Each Treated Group at Baseline, after
1 Year, 2 Year of Treatment

Metformin Met & Sulf Sulfonylurea

Weight (kg)

Baseline 6451158 62.4£18.1 61.1£158

1 year 63.11+13.8 68.84+20.0 68.0+18.6

2 year 65.9+15.5 68.7+21.1 68.2+16.4
Weight SDS

Baseline 1.2+0.8 1.1+0.8 0.6+0.8

1 year 1.3+18 1.4+0.7 1.9+0.8

2 year 15+0.8 1.4+0.8 1.9+0.5
Height (cm)

Baseline 155.8£13.8 161.0£11.7 160.0+7.7

1 year 157.6£135 164.1£13.0 161.2£126

2 year 161.6+13.1 164.6+12.8 167.3+4.8
Height SDS

Baseline -04+08 0.1+0.2 0.3+0.5

1 year -0.3+05 0.1+0.3 0.3+0.5

2 year -0.3+08 0.1+0.3 0.2+0.1
BMI (kg/m?)

Baseline 265+48 237+47 238+48

1 year 25.0%+41 252+58 24.7£6.1

2 year 25.0+41 249+52 242+49
BMI SDS

Baseline 55£1.0 50£1.0 51£1.1

1 year 50£08 51£12 50£12

2 year 55%09 55%£12 55%£12

Abbreviation : Met & Sulf, metformin+sulfonylurea
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7}7} 6451158 kg, 6241181 kg, 61.1+£15.8 kgZ Zh3+
o] foJ%t HolE RHo|X| gkown AL 1558+138
cm, 161.0£11.7 cm, 160.0£77 cme 2 SAHF AL 72
3k 2}ol S Ho|x] gk} ek A] A AR == Zhzhe]
oA 265+t4.8 kg/m 23.7+4.7 kg/m 2383148 kg/ ‘o
é o 258k Aol ] | ek PTHTable 1).
TE W AT 19 F 2d Fo AT A A4

TE S AHTable 2). ZHE A5 $9 AF
g =2 YeRleH | metformin T

5= %oﬂfﬂ AAZFAG7L QuidA Fadds & 5 U
(Fig. 1 Z}o) 1 xﬂ ASA G2 WMstaks 57g 3]

[ baseline [ after 1 year A after 2 year‘

7071 £>0.05

£>0.05

68
P>0.05
66
6471

62

Body Weight (kg)

60

58|

%
/
-

56 '
Met Met+Sulf
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1.8
1.6
1.4
120 [}

eight SDS

W
o
©

T

0.6
0.4

0.2

Met Met & Sulf
Treatment Group

Fig. 1. Changes of body weight in each treated group. Abbrevi-
ations : Met, metformin; Met & Sulf, metformin—sulfonylurea; sulf,
sulfonylurea.

A FE -1.9+1.7 kg/m’, 1.0£0.7 kg/m’, 01+05 kg/m’
2 metformin HEFATNAT A4 £AS BYoH F
AR oz ‘IT-/] BFATHP<0.05)(Table 3).
Az 29 & AFWste] Fighe 14108 kg 55+58
kg, 56+42 kg2 Ztt BT SUkshdl o, AFe 7
59%46 cm, 44+44 cm, 49145 cmo & Z7}Ol’%
o] A on FAHOE Fog o] E Ho|X|=
o A2 2d F AFEYH G| MEe -1551.6 kg/m’, 0.7
+18 kg/m’, 0.610.9 kg/m’= metformin TH55o ol A
g Ak AAE BYow FAIHSR foatHth(r<

0.05)(Table 3).
2. 35 8o, golsMA0| Higt

0 Solso] HMhAl FE 3k metformin T

o], metformin? sulfonylurea W 35791+, sulfonylurea

‘D baseline O after 1 year A after 2 year

o6 5r <0.05

26 [
25 51 £>0.05

o5 P>0.05

24.57
241
23.5[7
231
22.5T7
22

BMI (kg/m2)

Met+Sulf Sulf

Treatment Group

58r

561 £>0.05

5.4r

5.2

BMI SDS

4.8

4.6

I
Met Met+Sulf
Treatment Group

Fig. 2. Changes of BMI in each treated group. Abbreviations :
Met, metformin; Met & Sulf, metformin-sulfonylurea; sulf, sul-
fonylurea.
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Table. 3. Comparisons of Difference after 1 Year, 2 Years of Each Treated Group

Metformin Met & Sulf Sulfonylurea

AWeight (kg) After 1 year -1.3£0.7 41+27 54+30
After 2 year 14+0.8 55%58 56*42

AWeight SDS After 1 year 1.1+07 0.8+0.5 2.0+0.5
After 2 year 1.3+05 1.1£05 2.1£07

ABMI (kg/m?) After 1 year -19+17 1.0+0.7 0.1+05
After 2 year -15+16 07£18 06+09

ABMI SDS After 1 year -05+0.3 0.1£04 0.1£03
After 2 year -0.1£03 0504 05%02

AHeight (cm) After 1 year 34+£30 22+28 25+22
After 2 year 59+46 44+44 49+45

AHeight SDS After 1 year 0.1+0.2 -0.1.£03 -0.3+0.2
After 2 year 0.1+0.3 -0.1£0.3 -0.3£0.2
AGlucose (mg/dL) After 1 year -117.1£62.0 -152.84+50.0 -855+535
After 2 year -103.0£75.2 -179.0£59.6 -145.1+770

AHbATC (%) After 1 year -20+£24 -3.3+20 23124
After 2 year -16+1.3 -3.31+22 -5.1£37

ATotal cholesterol (mg/dL) After 1 year -17.3+£122 -85+76 -35+36
After 2 year -2.1138 14.0£131 -1.0£26

ATriglyceride (mg/dL) After 1 year -61.4+1286 -582+478 98+7.3
After 2 year -14.1£128 -79.0£26.7 6.8£8.1

AHDL-cholesterol (mg/dL) After 1 year 11.1£116 81£73 29+43
After 2 year 721128 115136 46+25
ALDL-cholesterol (mg/dL) After 1 year -95+48 -30.0+£27.7 -140£104
After 2 year -46+128 -6.7£140 -170+0.5

Abbreviations : Met & Sulf, metformin+sulfonylurea. Values are mean+SED.
P<0.05, ANOVA with Post Hoc test (Tukey B) for all paired comparison

Table. 4. Measurement of Fasting Blood Sugar &
HbA1c in Each Treated Group at Baseline and after
1 Year, 2 Year of Treatment

Metformin Met & Sulf Sulfonylurea

FBS (mg/dL)

Baseline 253.1+785 347511083  2682+764

1year 13591556 198.3+£79.6 182.7+t784

2year 149.8+77.2 180.6+82.7 132.4+29.6
HbAlc (%)

Baseline 9.1%22 126+3.3 11.8+6.4

1year 71+32 9.3+23 96+33

2year 75+t24 95+20 74+13

Abbreviation : Met & Sulf, metformin+sulfonylurea

th Fojtoll A 25311785 mg/dL, 3475+108.3 mg/dL,
26821764 mg/dLE metformin® sulfonylurea " &5
oA o sAl EATHP<0.05). B3 A A (HbAlc)E
Z¥zF 91%+22%, 126+3.3%, 11.816.4%= metformin}
sulfonylurea W&FoolAl feoshAl =R THP<0.05)
(Table 1).

2d Fof FE Iz ¢
gz g GeER vk Table 4, Fig. 3).

ol

Az 1d F e daghe] sk ZhtelA -117.1+
62.0 mg/dL, -152.8+50.0 mg/dL, -855+535 mg/dL= Al
T RE A AES BRYoen AR 29 ¥ 10301752
mg/dL, -179.0%t59.6 mg/dL, -145.1%77.0 mg/dL= Al
B askgith HbAlco] WSk ZhrsdlAM A5 1d
T -2.0124%, -3312.0%, -23124%, A= 2d ¥ -16
+1.3%, -33%£22%, -51L37%= 2 #EENS
o

W Z4zhe] 2@ at7ke] So]dk 2po]i= HolA| ekoktH(Table
3).

Zh

= DY

3. Z2Y2HE, SMXY, HDL-EYAHE, LDL-Z
HIAHE HEt

Aga g% A

=
= =

L 22 2 E,

g Fholge
HDL-Z#d2H &, LDL-Zd=HE, T4 AWN(Triglyce-
ride) & SAsGoH, FEXE 19 & 24 Fo F A
A w5 9 Zzte] Weghs SAste] BoktHTable 5).

A5 19 F FZY2EEY WS ZhatolA] -17.3+
12.2 mg/dL, -85%+7.6 mg/dL, -3.5+3.6 mg/dL= EF 3+
astgon HDL-FH2HE2 11.1£116 mg/dL, 81=*
7.3 mg/dL, 29+43 mg/dLE A Z5F 718t LDL-
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[ baseline O after 1 year after 2 year

14 f £>0.05 £>0.05

12 [ I
£>0.05

Hb Alc (%)

%
-

Met Met+Sulf Sulf

Treatment Group

350 T — P>0.05

300 F P>0.05 £>0.05
250 [ [
200 |
150 [

100 |

Blood Sugar (mg/dL)

Met Met+Sulf Sulf
Treatment Group

Fig. 3. Changes of fasting blood sugar & HbA1lc in each treat-
ed group. Abbreviations : Met, metformin; Met & Sulf, metfor-
min-sulfonylurea; sulf, sulfonylurea.

Table 5. Measurement of Lipid Profile in Each Treat-
ed Group at Baseline and after 1 Year, 2 Year of
Treatment

Metformin ~ Met & Sulf  Sulfonylurea

Total cholesterol (mg/dL)

Baseline 18631458 1872339 171.2+702

1 year 109.8£65.1 160.9+105.8 123.8+£62.7

2 year 184.1£484 1949£315 165.2£60.5
HDL-cholesterol (mg/dL)

Baseline 426+130 414£114 51.8%15.1

1 year 51.0£99 451£153 H547£39

2 year 488+95 499+99 56.2+E4.4
LDL-cholesterol (mg/dL)

Baseline 12721450 129.6%£480 137.0£93.0

1 year 95.8£272 965+28.0 123.0£79.1

2 year 121.4£429 1150%£19.8 145.0£1.0
Triglyceride (mg/dL)

Baseline 14861410 216.2+257.3 114.3£66.3

1 year 170.7£30.8 1838*£279 167.7£63.2

2 year 13252700 1537%£90.0 106.2£97.5.

Values are mean=SED. 'P<0.05, ANOVA with Post Hoc test
(Tukey B) for all paired comparison. Abbreviation : Met & Sulf,
metformin-+sulfonylurea

Z2HE2 -95+48 mg/dL, -30.0+27.7 mg/dL, -14.0
+104 mg/dL= Zastsivh $4 A Wi 614+
286 mg/dL, -58.2+47.8 mg/dL, 9.8+7.3 mg/dL & met-
formin ©5Fo1 7, metformin sulfonylurea ™ 3%
oA A3t

g 2d F FFH=HELS -21+38 mg/dl, 140+
13.1 mg/dL, -1.0+£2.6 mg/dLZ metformin T5FoI,
dEFofo A Ao, HDL-F 2~
HE2 7241128 mg/dL, 115+13.6 mg/dL, 4625 mg/
dLE Al 5% F7bshl i, LDL-Fe =H &2 461128
mg/dL, -6.7+t4.0 mg/dL, -17.0+05 mg/dL= A+ EF
st o T4 AW -141+12.8 mg/dL, -79.0£26.7
mg/dL, 6.8+8.1 mg/dLE metformin ¥, metfor—
min®} sulfonylurea W o] ol /\1 io}‘?\ir/}(Table 3).

AolA 71&s A golse] EAE 19 & 29 F
o] 3% A4 % 9 Z7te] Wit 571]7@0; frelst
WstE HolA & eskth

sulfonylurea

4. Metformin SHEFHZOIM AA HEX| R dsts}
AARXIQ| s

i Sholso] AA AS X4 9 AsstA AR 9] |
Shake A 3};30@ metformin T ol ol Al A A A

Aol folatA #EHATHP<0.05)(Table 3).
Metformin T5Fo7 oA A= 1Lﬂ T A4 Ekx]‘r«]
ABE -1941.7 kg/m’, A= 29 F -15£1.6 kg/m’
2 farstgen, g T vustyE s u, 8 ﬁ]@ﬁi
2l 3 THP<0.05)(Table 3).
TE ddgt HbA1c9] W 3= metformin @5 o
245 Byon vymz F
Zz =

= A
F b A meln] 21 Aelo] frela Aol

A A gkel HMslE AHHE W metformin ¥5 59T
2d T FEUzEE, FAAXYY Wslghol

=
A 1
23lE A4S, HDL-ZH2H =] dskghe S7hste
sl

I.
Mok

Biguanide A9 2] metformin< 2% 9ol & Q¥

3 AHgEE 378 AYYAAE eiA Aok 5. A4
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