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Longitudinal Changes of Body Weight According to Sex-Age and Metabolic Parameters in Korean
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Background: Bariatric surgery has beneficial effects on weight loss and metabolic profiles in morbidly obese patients. A 12-month retrospective cohort
study was performed to investigate changes in body weight according to sex, age, and metabolic parameters among Korean morbidly obese
patients after undergoing sleeve gastrectomy.

Methods: We included 58 patients with an initial body mass index (BMI) of 35 kg/m? or more, or a BMI of 30 kg/m? with metabolic comorbidities, who
underwent laparoscopic sleeve gastrectomy. We collected body weight and biochemistry data pre- and post-surgery and analyzed longitudinal
changes of body weight and metabolic parameters.

Results: The mean preoperative and postoperative weights were 124.77 kg and 92.77 kg (pre- and at 12 months, respectively) in males and 99.21 kg
and 75.29 kg in females, respectively (P<0.0001). The mean preoperative and postoperative BMIs were 39.57 kg/m?* and 29.39 kg/m? in males, and
38.20 kg/m* and 29.02 kg/m? in females, respectively (P<0.0001). There was no difference in percent (%) BMI change between males and females.
However, younger patients aged <40 years showed a higher % BMI change post-op at 2 weeks, 3 months, 6 months, 9 months, and 12 months than
those aged >40 years. Metabolic parameters were significantly improved after sleeve gastrectomy.

Conclusion: In Korean morbidly obese patients, approximately 25% weight reduction and metabolic improvement were achieved at 12 months after
sleeve gastrectomy. Increased percentages of weight change were observed in younger patients. Large-scaled, prospective studies are needed to
verify the long-term effectiveness of bariatric surgery in Korean morbidly obese patients.
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olFo. 2 AOI5t3itt gh=¢l HITH B AXo] oJ5hd Ik HAIE
BMI 25-29.9 kg/m*= 1994, 30-34.9 kg/m*= 224, 35 kg/m’* o4}
< 35 H|Rte 2 AoJsiar Qict?

HThE: TheFet SRS TN 8 810 & Z-gsin
SEutEtol A viRt Q57 A&A 0 7 FtskaL Sl 7hed, 53
25HA] HTES] R E-2 200995E] 20181 Ao] 3.2%CN1A] 5.2%=, 3
A HTR 0.29%C1A 0.81%2 F71e9lom, Hd 44 Rt
oAl 3EHA HTF FEEL 38R FFotaL k) BHEE
SARY Bk, IBY, oIAES, AHEREY, +EF 9
BMIS] S7tol| w2t o]gh-go] Eob=t, ALk Hgk AR ¢
Yo QI AFFEC] AAAIT Aol Hlsh At 158, A=
LeHl S71stal, AAH oz fo
U HFoflA 54 o4fo] TS A *]7]‘:}“

HlTk A 5= AARRH 9 25850 72202 o]FojHo} 5}
o] SFEX RS WP 71E AFY oF 10%-13% F= AF 7
FZ HolA Hed FEAuE FEY AF AFY AS7HE ol
A o 1 vgke] A5 o7 SEA 2750 A3t ¢
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= ALk B[R SR REA] RS SRRl ET Al Al
A, Gy o] Hofet o=y, AduA dee] A A, A
‘& HEE B9 ot AMgEo] FolsH Aot
FALY

olet TAEZ HIF LR eARE Ik v EE XRE
0151990, =+ HH AU (National Institutes for Health, NTH)o[A+=
HT 525 93t & 435S BMI 40 kg/m? o[AdolAY BMIZF
35-40 kg/m*oHA] FHFAGO] Q1= = AIR}ISIATY ¢
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tion for the Surgery of Obesity and Metabolic Disorders — Asia Pacific
Chapter, IFSO-APC) Consensus meeting®ll41%= 2011 BMI 35 kg/m?
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4 30°‘7J}X] BMI 35 kg/mz ol B IS FHISE BMI 30 kg/m
B2 famdAeS AR T e A E e S T 9
¥ 9 7pgofetntol gl W Ak H]d

t} B A 35 AR IRZEE FoAE W= 22 WA
AT AZortE Y A& Ao es9] SUS HATHNo.
AMC-IRB 2020-1807).

2. A7 Wy

2 A7E 3o AR 7128 Solo] 24 A 44 5 5
4 Az @ dolHE St 4 4 9 4% 2% Vi, o7
g, HE 128 9 A, B ot

of, AHIEZA 53
== S Z Y| AHIE, low-density
llpoprotem (LDL) i?—'ﬂ/\l’fﬂi high-density lipoprotein (HDL) 9 &
HE, ZAAE 9 dehd ojn|-Et
ferase, ALT) Z3AE FHstA
A A ASE 7R B0 R A5SA70 IR HEA

"lﬂ 1"1]'11 (alamne aminotrans-

KA 48 SOl T A a2, %L kg0 2 2O,
ALFA (g/m)e AL AP AFOR Lhro] Akt
Sk Wt S 5E FAS APl @ 7 vl BAE AR
82 AZA SEUTAR Bl U BT BATT

KA 4l

=4 1Eet
tension)S] AIAl T AR (Global Hypertension Practice guide-
line)oll wHet 425718 Y (systolic blood pressure) 140 mmHg 014 E&
0|78 (diastolic blood pressure) 90 mmHg 1441 T L FE
7S ¥ Qe A2 A P2 vl F 5] (American
Diabetes Association)2] B8] F(Diabetes Care) 2021 gt 7]Z0]|
ZAG FEAT 126 mg/dL o4, EE A% 2417 o] 200
mg/dL ool AY FIFEMAT} 6.5% o132 7

A3H(International Society of Hyper-
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o}3]9] o A ES A=A Al4iof uhe} F-EH2HE 200 mg/dL
oA}, LDL-ZHAHIE 130 mg/dL o4, FAA% 150 mg/dL 01431
Qx}o]ﬂq- OFER|F vl Q= —,—E 0}0:1;} 15)

3. 84 &4

5872 TAE0] & Ao ¥lsf =& 27, Y, o7l 97,
1271 ] AF3 M1 W} 3l g, AgE #olof Hisy
linear mixed model (covariance pattern model) for longitudinal datas
AHESF . om HiAF X 3] gt 2% AF H| WA= paired ttest= &
Aotk BA EA2 SAS, Version 9.4 (SAS Institute, Cary, NC,
USAYE AHESHLr P<0.05¢] B9-5 414 ool Qe AL
E oshgict.

2

1. 3 X £

A 279, o7 3ol on, Wit dEle W 717k 37424,
3750499tk & A 252 FAHE 124.77 kg, BMIE= 39.57 kg/m?,
oJZH= 99.21 kg, 38.20 kg/m*Ac}. FAHEL 71AAES 280 QA
U s A GARE S AdgkeH ofef it A& %Ol?itt. i
H A b= w4 21, oA} 157, ol AIES EAt=

2} 199, oA} 139, Gy TR FAF 15, o7 121 Czil‘Jr(Table
1).
2. £& £ M= Y body mass index?| Hz}
G2 A EY] e A, e T 25 ML, oY, Y, 1270
74z

7} 124.7744.28 kg, 115.60£4.00 kg, 103.64+3.97
kg, 95.87+3.26 kg, 92.78+3.16 kg, 92.77+3.06 kg & & 127§L &%
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Bt 32.00 kg ZASFHCHP for time vs. preoperative [PreOP] <0.0001,

respectively). ‘FAF BEAE9] Hat BMI= =& 4 39.57 kg/m*o|A] 4=
& 12701€ 5 29.39 kg/m* 2 25.74% FASFHTHP<0.0001). A} A}
59 & A, & 5 Yt A2 27 99.2143.99 kg, 92.23+3.74
kg, 82.63%3.72 kg, 77.7043.06 kg, 75.04%2.97 kg, 75.2942.90 kg O &
it 23.92 kg 714519 O H(P for time vs. PreOP <0.0001, respectively),
B BMI= 282 38.20 kg/m?, 29.02 kg/m’E $=& 3} H]w5}o]
24.04% FFA5FITHP<0.0001) (Table 2). =% 12714 & BMI
T AANE 4679] SAolA BMIS] WS RS HH 4
BMIXT} 9.9% HITE Z4et SA7E A 221 4.3%, 10.0%-
14.9% T 8.7%, 15.0%-19.9% THAE 13.0%, 20.0%-24.9% A
= 19.6%, 25.0%-29.9% At 30.4%, 30% Ol TATH TRt
23.9%° 1 Figure 1).
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Table 1. Basic characteristics of study participants

Characteristic Male (n=27) Female (n=31)
Variable
Age (y) 37.42+9.25 37.50+9.66
Weight (kg) 124.77+4.28 99.21£3.99
BMI (kg/m?) 39.57+1.30 38.20+1.21
Comorbidity
Hypertension 1(77.8) 15 (48.4)
Dyslipidemia 9(70.4) 13(41.9)
Diabetes 5 (55.6) 12 (38.7)
Fatty liver 0(37.0) 6(19.4)
Obstructive sleep apnea 8(29.6) 5(16.1)
Major depressive disorder 13.7) 4(12.9)
Anxiety disorder 2(7.4) 13.2)
Bipolar disorder 13.7) 2 (6.5)

Values are presented as meanztstandard deviation or number (%).
BMI, body mass index.

Table 2. Changes in body weight and BMI for 12 months after sleeve gastrectomy in male and female, respectively

Variable PreOP POD 2 wk POD 3 mo POD 6 mo POD 9 mo POD 12 mo

Male

Weight (kg) 124.77+4.28 115.60+4.00* 103.64+3.97* 95.87+3.26" 92.78+3.16" 92.77+3.06"

BMI (kg/m?) 39.57+1.30 36.66+1.22" 32.88+1.24" 30.40+1.02" 29.41+1.01" 29.39+0.99°

Percent BMI change (%) 7.36 16.91 23.19 2567 25.74
Female

Weight (kg) 99.21+3.99 92.23+3.74 82.6313.72* 77.70+3.06* 75.04+2 97+ 75.29+2 90"

BMI (kg/m?) 38.20+1.21 35.53+1.14* 31..81£1.16" 29.87+0.96" 28.92+0.95* 29.02+0.93"

Percent BMI change (%) 7.00 16.75 21.80 24.29 24.04

Values are presented as meanztstandard deviation.
OP, operation; POD, postoperative day; BMI, body mass index.

*P-values <0.0001 for time by linear mixed model (covariance pattern model) for longitudinal data.
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g 197 4. A X|EQ| #5} U St Mato| Cf3 of2 =8 H3}

E & 055 7 oA} AR HBHE HIHS ) B 3] °
54 o 019}71 A2 FORE Aol7t gl & FHAHE Y
0l LDL-ZF|AHEE oIRt Aol 7F WehA] 3ttt T2y HDL-&

$& 12719 3 5841 mg/dL
2292 185.61 mg/dLoA]
Rl

>30

HAEES 5 A 44.35 mg/dLoA
2 3ol S ot AL(P<0.001)
102.18 mg/dLE F-2J51A| ZA5I3THP<0.01). T5 G &
T & 12719 T 42 11741 mg/dL, 104.81 mg/dLZ(P<0.05), B}

10.0-14.9 15.0-19.9 20.0-24.9 25.0-29.9
BMI change (%)

<9.9

Figure 1. Distribution of patients according to the rate of change in
body mass index (BMI) 12 months after sleeve gastrectomy in morbid

obese patients.
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Figure 2. Changes of body mass index (BMI) after sleeve gastrectomy in morbid obese patients according to (A) sex and (B) age group. OP, opera-
tion; POD, postoperative day. *P-values for interaction <0.05.

Table 3. Changes in metabolic parameters at 12 months after sleeve gastrectomy in morbid obese patients

Metabolic parameter n PreOP POD 12 mo P-value
SBP (mmHg) 34 129.51+18.20 128.68+17.63 0.836
DBP (mmHg) 34 82.02+14.13 77.57+12.5 0.077
TC (mg/dL) 31 170.16+41.94 182.33+33.34 0.079
LDL-C (mg/dL) 29 111.87+35.70 116.81+28.51 0.405
HDL-C (mg/dL) 28 44 35+10.31 58.41£15.19 <0.001
TG (mo/dL) 29 185.61+73.88 102.18+39.91 <0.01
FPG (mg/dL) 31 117.41£32.03 104.81+23.34 <0.05
HbA1c (%) 25 6.39£0.90 5.69+1.04 <0.001
ALT (U/L) 31 42 .21+24.02 21.65+27.48 <0.05

Values are presented as mean+standard deviation.

OP, operation; POD, postoperative day; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-
C, high-density lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; ALT, alanine transaminase.

P-values by paired t-test.
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‘%‘&%% 6.39%°l1A 5.69%Z -2J51Al THABHA 2B (P<0.001), ALT
< A 4221 IU/101A & 12701 F 21.65 IU/LE -2{5H
%}iﬁ}ﬁt}(ko.os) (Table 3).

F& A ITEA0] U= TAES X QHIA MEa s A
(aginotensin converting enzyme inhibitor), 2] Q&4 1T 4=-8A4] 2tk
Zﬂ(anglotensm 1I receptor antagonlst), .—:-_E ]@‘ﬁ](calcium channel
blocker), ©]xA|(diuretics), FIEFAFEA|(beta blocker) AG 2] Y
AE &8 SO e A B 15719 oFe B8siiet % 12
e Fole B 0.7702 F5HA ZHAsFATHP<0.001). O3AE
S A2 2B (statin), O ATEIT] B (ezetimibe), ¥]ie]Heo]E
(fenofibrate) A1B°} & E-&stiL A=, & A Bt 11719
OFg B85E o] 22 1274Y Tl 047 RIS A
HATHP<0.001). G S v E E 2T (metformin),
el HETkA]-4 A A (dipeptidyl peptidase-4 inhibitor), A3
ok sulfonylurea), SGLT-2 AAA|(sodium glucose cotransporter-2
inhibitor), Z]oF&F U2 (thiazolidinedione) -2 1< H(insulin)S
FoF Fo 7 & A et 20719 g Fofsidied e 1271Y

Bof|= Pt 04702 S5l TASFATHP<0.001) (Table 4).

P

_{

Table 4. Changes in number of medication for comorbidities after
sleeve gastrectomy in morbid obese patients

Medications for

e n PreOP POD 12mo  P-value
comorbidities
Hypertension 34 1.5+0.9 0.74¢09 <0.001
Dyslipidemia 31 1.1+£0.7 0.4+0.7 <0.001
Diabetes 27 2.0+0.9 0.4+0.8 <0.001
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S7F 3 *ﬂol 5 9 A2 G YHES AY
Q1 H]wstof %OJMMW 2HH O[Fo = e H[TIThA &L
BMI 7152 BRIl QlojA] AYFRIETE 7]50] 2.5 kg/m? RA] A
A= QIe Y LUl F5cte 1k Bt 21| A7)
'c‘ﬂioﬂ th5t AZHS QIR8ET 20199 5E H]wkhAEZ EHﬁH

FoI7h AR EQITE 2 AFolME e A Bet 394 5

94 1% HgE ERE0] e 21E T B 194 29 *ﬂ“&
2 7] BMIOIA oF 25% H& FAEe 2& BAEd ol oFEA
=9] A9 28f o]ifof| sigE= AlF A7} olFoizl Aokl &
5 Qe 1Lk B[R S OFEAIRE Sk B8-S SHetd A

Values are pre§ented as meanirsfnandard deviation. 3} Q—%O] 357] EH-v—Oﬂ %o] ;(] EQ] /ﬂ o 047:] ;(] 11 9] 9lo.
OP, operation; POD, postoperative day.
P-values by paired t-test. o £z S AlS 9 ug B A3 HEr 283 SRS 14 9=
Table 5. Adverse events after sleeve gastrectomy in morbid obese patients
Adverse events POD 2 wk POD 1 mo POD 3 mo POD 6 mo POD 9 mo POD 12 mo
Nausea 1 2 2 1 1 0
Vomiting 3 2 3 1 2 0
Heartburn 1 6 6 6 4 1
Reflux 4 7 8 5 4 1
Dyspepsia 1 0 1 0 1 1
Dysphagia 1 2 2 1 1 0
Constipation 5 6 3 0 1 0
Dizziness 3 6 3 1 2 2
Alopecia 0 0 5 6 3 2

Values are presented as number only.
POD, postoperative day.
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giofet 2| 1tk BIRF RO IADEAIE = AS L CHAL R HO| Ha}

52 gyoE dn A 9472 5o 3714
A77} Sutetol & Zolc

Al SEuEtolA 1= B[Rk QI A &H 07 FTteh=
7heH 20199 195E 1= B[RE EAEONA =& Folst AR
Eolot & Avts 1k H[RE SRpolA e T 1271 B9 AlF
4 AR O] BISHE ol Alg wstol disf JE 9 g
o] & AtolE ghelstrh

"R 20199 19 195 20208 62 3027FA] BMI 35 kg/m? ©JA}
T FHE3S B4 BMI 30 kg/m? oJ4Q1 S 5 HJAUEA|
S AT 588 tAL R SiYlth 957 |15S B9 e A

e 527 Y, o, Y, L7 AIE 9 BMISE
< 3% 8%, IS LHE, IDL-EH2HE HDL-Z2H 2818,

A, SEEY, Bt AL, dEd ol ERANEA AwE
Ak GAolM & A, & F 27 MY, o1, 971, 12711
AF-2 124.77+4.28 kg, 115.60£4.00 kg, 103.64+3.97 kg, 95.87+3.26
kg, 92.78+3.16 kg, 92.77+3.06 kgO1.2H, oJzo]lA] 99.2143.99 kg,
92.23+3.74 kg, 82.63+3.72 kg, 77.70%3.06 kg, 75.04+2.97 kg, 75.29+
2.90 kgPl Tt (P for time vs. PreOP <0.0001, respectively). =& 3t
% 12712 39 BMI= 9A}F 39.57+1.30 kg/m?, 29.39+0.99 kg/m?,
oIz} 38.20+1.21 kg/m?, 29.02+0.93 kg/m*FTHP<0.0001). A5 74
F/ol 4 7t Aol e, AYTE HlwolA 404 mRE 2
ol 404 ol FHH B 2 AIF HAEE EATHP0.05). & F &
Bdg, F3tdi 4, SAAE, HDL-ZH2HE, ALT E3t f-9Ju
SHA| 1A= AT (P<0.05).

ZE: =9 1k v EAPoA AamEAE 1271 F oF 25%
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