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JPHI =T

g o] 9

i

=918 A3y 93 WO Z Mini Nutrition Assessment (MNA),
Mini Nutrition Assessment-Short Form(MNA-SF), Malnutrition Universal Screening
Tool (MUST), Prognostic Nutritional Index(PNI), Nutritional Risk Screening
2002(NRS 2002) ¥ Geriatric Nutritional Risk Index(GNRI) =3} #& Jokayt

7 Qom o ErEe BE4e QAwe ¥ mrEd de Aena dvkuy

=09 JFEFS 27 HoE F e 23 WHS aAd ST AEY
o] & = YA WHOmran & Morley, 2000) & JA3AS oz A HAGS B3
EAAR] FFRIEE ATl oA ¥ A ) AI7HA SHAA A o] wEr(H
43k, 2014). webA el A tdRHE 7] AP SHE IFsAPE A A o)

WH GPAYETE olge] JPYUE 2aYd & F JYEFAE AT S

1) =29 AR (Geriatric Nutritional Risk Index)

GNRI= g% 4873} a4 A5 (Present Body Weight, PBW) 2 oAb A5 (Ideal
Body Weight, IBW)<] B]&L AXlsle] =19 ok Ae)E 3 7}st7] 930 Bouillanne
et al.(2005)°] ol&l] 7idrel E=Ftolrt. =912 % |5 =740l ojdve e 72t
sto] ¥ AA =<l Nutritional Risk Index(NRI)2] B4 AFE ol AFToz
Z-§3to] GNRIEZ HH35t3lth. G\RI= FELHE 4
d=o w7 ARgshe ARET JUd w03kl o]FE(Morbidity) H  AMGE

o

e

2

5 ol

il
N\
ﬂ?
i

—Hz
=
4
b
rir
=
i



(Motaliry)e] S o=3)7] 98] A}83 4 = A
(Bouillanne et al.,2005). T3k GNRIZ} =013k xjollA] B U AF702aet 477+
S =T £ 9des HAsH(Cereda et al., 2015). GNRI®] cut of fgte =77}

JHom 88 Axelth

o

el DA 4a7fe] aF o FRE] GNRI A7t 824 mwke ookl u19)E ot
(major risk), 82~918-& d& &% T (moderate risk), 92~<98% S FUETH

At (low risk), 988 %x¥+= FY YE v (no risk) oz 73+ Bouil lanne
et al., 2005).
GNRIE AFSSE x7]9] A3 AFoAes HEst, AFd, 48 B =033

714 ARE v @Ase] JFEHE Frbeks Aol = E At (Kinugasa et

N
ofrt

al., 2013; Yamada et al., 2008). ZZ&u FHTol= & 3o % F AT ¢
ANGES o =3517] 93 A TX 524 GNRIS o] &3t oJokiere] 9SS Hrlak ¢

2 FdAT7E k.

A4 A dygeze HFS & A ARIAFE 58 dFE =3 3 Ao
A GNRIZF 2 < (GNRI<98)°] GNRIZ} 32 H(GNRI>98)°ll BlsiA AEEo] ¥ wok
O (Hu et al., 2020), = & ATelM= & A4 MRIE &3 AP A=
F =59 @9 (Surgical site infection)S dl53t0o™ Low GNRIZF 4ol %1%
AAZd w2 SSIYde] U AAA o= vALE H 159 Funamizu,
Nakabayashi, Ilida, & Kurihara, 2018). I Qo= ddAdME F5 A e
GNRI7F A3 TS d58 & oo H3e™ (Kushiyama et al., 2018) =< gt
AT I dAlsES AldE w=QlgkAtol A GNRIE o] &3 dddH F7H7F A7)
h BEA S Flehy GNRIS F8A4S S ATH(A AT €], 2016). GNRISH #H-d
H AgAFolM = Fe grldeA o] of T S5 e w GNRIZE ¢ &A1

FEF FUF L AFE S AT FEF AFUL FYHT o2 Fah QI
b ovke Sxeld A 9 Bk FAE Bol AEES Folrl AT ATH AT
7} Aage A
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2) dFFgEA s (PND)

PNI(Prognostic Nutritional Index)© 8% &H-1z} F HiEgt4E 7|vto 2 A4k
H FE d dEEHE Brkste e S ASEI TS d56] A8 e
Lo th(Onodera, Goseki & Kasaki, 1984). PNI&= °Pd $14% T4 34 gigo=
Are A ETE e, A%, B, AEGS 23T oA dFeA A
E&o] U3 SHHQ) dF Az wauEa gk PNI Cut of fghs 4719 21502
Tote] 40m| Rk Al Zbek A (Severe malnutrition), 45W|FHS F5k 44

H(Moderate malnutrition), 5079 Aulgl JEAF (Mild malnutrition), 500]%4+

2 AA(Normal) o2 7334 (Onodera, Goseki & Kasaki, 1984).
Kanda(2011) A Foll A= #3e 4 3119 % A PNIS E3] I E = F7)s)

1 e FOAEE

JA e AEES nes AT, T 9EAES v Ao Aquton

AFNAE F% F FWIol YT WAAE FPFol WA 2o ByRu
]_

4 PNIA 7

o
2
e
ol
2
o
i)
e
=
AN
N
S
(@21
=

o
-,

(o]
ofy
offl
ol
o2
o
it
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it
X
=2
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et
Y

49 4 JdE F8 N EYS BusHYgMigita et al.,2013). B9Y AP =
Te A PNIE &3 e F7tE T3 AEES dS5edlen INIAF7E @G o
o Al & THT AE Y o] WrvF Eton AESS WUUSS W A7 AN

t}(Deng et al., 2016).
AL & FA= 7EF & Fo S vlE] T HA v Eo] o AQdr|zt
o] A7) W&ol &= A JIgErt

ABARQ FEARE AHEo] Ewol H How HAl
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A= AR 7IEd ldE = 61398 Ak 5 AL 7]Eo sid = 5118

sk 102 o2 gt A g [Figure 113 2t}

PD and PPPD 613 Cases
(2010.01.01.~2020.09.30.)

Excluded 423 Cases

* Common bile duct cancer

¢ * Ampullar of vater cancer

* Duodenal cancer

* Pancreas benign disease

Pancreas malignant tumor

190 Cases
Excluded 88 Cases
* Age < 65
v
Age = 65
102 Cases

[Figure 1] Flow chart of study sample selection.
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Clavien dindo classification®E 3

+93t}. Clavien dindo
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75 7Ivte 2 wrEojHth(Clavien et al.,

o

2004).

& 2= 241 (hemoglobin, Hb), " & (white blood cell,

et

3

3} o]
B I S

3

s

AT

WBC), &A% (platelet, PLT), C

nzel

£

FS- A @ (C-reactive protein, CRP), &

—H
fa

2] 349 (Total bilirubin), oF

g (Total protein), &

F oA

B (Serum Albumin),

Aol

s

| .
.

»at2Ho|E oln = de & A (aspartate aminotransferase, AST), &#hd ofn)

=) o
A e FnAE Ahel R

5}

& 2(alanine aminotransferase, ALT)
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= s,

4) Geriatric Nutritional Risk Index(GNRI)
g% G (serum albumin)3} A A FX|5=(body mass index)E F3l ofgle] 4=

o] g3ty #7139 th(Bouillanne et al 2005).

GNRI =[1.489 X< serum albumin g/1] + [41.7 X (present/ideal body weight)]

S ol 449l AFL Lorentz F4ol o3} ANE g o8,

B Y

Lorentz equations: for males, height -100 -[(height -150)/4]
for females, height -100 -[(height -150)/2.5]

o, AAA|Fo] o] FAFTRT 233 4§ present/ideal body weight< 1= Ad7sh

pul

o

t}(Bouillanne et al., 2005). ¥ ATo|A= GNRI < 9832 Low GNRI(FFEZT),
GNRI > 98732 High GNRI(ZT) 2 EF3F th(Cereda & Pedrolli, 2009).

5) Prognostic Nutritional Index (PNI)
A dE W (serum albumin)® X $=(lymphocyte count)E E3f] ol T2

o] 83}y #7182t} (Onodera, Goseki, Kasaki,1984)

PNI = [10 X serum albumin concentration(g/dl)] + [0.005 X< lymphocyte
count (/mm3) ]

PNI <4552 Low PNI(J &), PNI =458-2 High PNI(AdH) o2 73Tt

(kanda et al., 2010).
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1=}
RUN

Chi-square test®} independent t-test®

7=
AL

Aol mE QP

3

3) oAl 5

Independent t-test$} ANOVAZ 2

i=]
RN

" 2= 8912 Multiple linear regression

o

5) thigAkel A7 7ol 9
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T 2 3
1. gAaAte EA4

1) ddAte] 4ty 54

W o] MRV Ee] Rakas A 2 1029oln, Jwd She gew 2

th(Table 1). A2 @do] 538 (52%), ©1/do] 497 (48%)0]1om AL 654 F-F
85MI7HA A3t 72.79(£5.20) AR TE. L] 907 (88.2%) = 71 & AJEIRom,
FEE FEOISI} 55390 A, F EE AFAE ARk AQl B9k 937

(91.2%) = 7} wokth, Y A 193t A2 45 (44.1%), 1597 2]

B

2 257 (24.5%) 0.2 UERRTH,

- 18 -



Table 1. Demographics characteristics of patients

(M=102)
. . Mean & SD
Variables Categories n(%) .
(Min-Max)
Male 53(52.0)
Sex
Female 49(48.0)
Age (year) 72.79+5.29
) Married 90(88.2)
Marital status
Unmarried/divorced/bereavement 12(11.8)
] <Middle school 55(53.9)
Education .
High school 27(26.5)
>(College 20(19.6)
None 6(5.9)
Main caregiver .
Spouse and Children 93(91.2)
Others 3(2.9)
Weight loss in Yes 45(44.1)
1 month No 57(55.9)
Decreased dietary Yes 25(24.5)
intake for the
No 77(75.5)

last week
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2) WaRel Ay 54

W

(1) BgAel 93 54

gzt Ak EAde oS3 2o (Table 2). ¥4 BMI(kg/m? )& 22.92(£2.59)
gomw A sl UdAtE 558 (53.9%) 0.2 gFES AT, 97
% oA A=Fo] AT A= 497 (48.0%) 0o ot 8.13(£2.28)%2] A=

5
a7 wAsE Y. 2FEE f38e HF AYF (Pancreatic  ductal

[}
o,
D
=
o
I}
Q
=
e}
=
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©
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(ep]
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o,
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o
ol
~
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o
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il

dA7E ki e swkdde] e gl A97F 214(20.6%), 1-2707F 709
(68.8%), 370 o] 11%(10.8%)=2 X 3tdct. Fddzo] 9= A= 679
(65.7%), SF2o] gl A= 667 (64.7%) 1A, & F FyFo] B3 At
A= 4578 (44.1%), LA kS A7 579 (55.9%) S

dindo grade =11¢1 == 697 (67.6%)°] AT}.
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>
s
32
o
(@p}
5
=

D

=
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Table 2. Clinical characteristics of patients

(ME102)
. . Mean & SD
Variables Categories n(%) )
(Min—Max)
BMI (kg/m* ) Total 292290
m ota

. (17.73-29.84)

18.05+ .31
<18.5 3(2.9)

(17.73-18.36)

21.24+1.20
18.5<BMI<23 55(53.9)

(18.86-22.99)

25.35+1.64
>23 44(43.1)

(23.00-29.84)

>5% Weight loss(%) 8.13+£2.28
) ) es 49(48.0)

during hospital stay (5.0-16.9)

1.37+2.64
No 53(52.0)

(-4.9-6.5)
Histological type PDAC t+ 88(86.3)
Maligant IPMN 10(9.8)
Others t 4(3.9)
Number of 21(20.6)
comorbidity 1-2 70(68.6)
>3 11(10.8)
Smoking Nonsmoker 67(65.7)
Current / Former 32(31.4)
Drinking Nondr inker 66(64.7)
Current / Former 34(33.3)

+PDAC: Pancreatic Ductal Adenocarcinoma

t+Malignant IPMN: Malignant Intraductal Papillary Mucinous Neoplasm

1+ Other: adenosquamous cell carcinoma, acinar cell carcinoma, mucoepidermoid

carcinoma

1+ CD grade: Clavien Dindo grade
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Table 2. Clinical characteristics of patients(Continued)

(A=102)
. . Mean % SD
Variables Categories n(%) )

(Min-Max)
Postoperative Yes 45(44.1)
complication No 57(55.9)
CD grade t <I 33(32.4)
= 11 69(67.6)

+PDAC: Pancreatic Ductal Adenocarcinoma

t+Malignant IPMN: Malignant Intraductal Papillary Mucinous Neoplasm

1+ Other: adenosquamous cell carcinoma, acinar cell carcinoma, mucoepidermoid

carcinoma

1+ CD grade: Clavien Dindo grade
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(2) g ANy B4

ggate] deaistn E4e g grh(Table 3). 4% A A@e Jasy dap

o] v+ A= s B2 2 W (hemoglobin, Hb) 12.02(%1.59)g/dL, @+ (white blood
cell, WBC) 6.40(£2.16)10"3/ uL, A ¥(platelet, PLT) 261(£654) 10"3/ulL, ¥
3 H(lymphocyte)1.65(£6.19)1073/ uLol k. C-¥k-g-A w2 (C-reactive protein,
CRP)o] 4t 7.20(£11.85)mg/L, H& &F-"(serum albumin) 3.71(+£0.41)g/dL,
Z o (total protein) 6.42(£0.60)g/dL, F U2]FRI(total bilirubin)

2.08(£2.20)mg/dL, AST(aspartate aminotransferase) 43.86(£35.27) IU/L,
ALT(alanine aminotransferase) 53.94(£60.86)IU/LE ZA}E AT},
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Table 3. Preoperative laboratory data of patients

(M102)
) ) Normal Abnormal
Categories Mean = SD Min-Max
n(%) n(%)
CBC
Hemoglobin (g/dL) 12.02+1.59 7.8-15.7 54(52.9) 48(47.1)
WBC (107°3/ L) 6.40+2.16 1.09-18.01 93(91.2) 9(8.8)
Platelet (10"3/ulL) 2611654 116-500 89(87.3) 13(12.7)
Lymphocyte (10°3/ulL) 1.65+£6.19 0.34-4.72 55(53.9) 47(46.1)
Immunology
CRP (mg/L) 7.20+£11.85 0.10-72.30 76(74.5) 26(25.5)
Routine Chemistry
Serum albumin (g/dL) 3.71£0.41 2.8-4.7 81(79.4) 21(20.6)
Total protein (g/dL) 6.42+0.60 4.8-7.8 28(27.5) 74(72.5)
Total
L . 2.08+2.20 0.2-10.3 54(52.9) 48(47.1)
bilirubin (mg/dL)
AST (IU/L) 43.86+35.27 13-215 51(50.0) 51(50.0)
ALT (IU/L) 53.94+60.86 8-343 54(52.9) 48(47.1)
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1) di3Ae] FEAE
(D) oidate] =9 ddd A<= (GNRD)

Ao A gAY woled ek X5 (GNRI) A4E &3 Zth(Table 4). GNRI &

[€)
s #Ha 7836 Aol 1093 e190em, Hdt Hee= 95.66(£6.95) Aol vk, A4 QL

F A El = Low GNRI(SFE=ZFT)7F 697 (67.6%) 02 Hi A4E 91.84(1+4.78)0]|901

o

High GNRI(d+")+= 3398 (32.4%) o2 Ht HA47F 103.64(£2.65) o2 ZALE QI T},

Table 4. Geriatric Nutritional Risk Index(GNRI) of patients

(M=102)

Variable n(%) Cut-off Min~Max Mean£SD
Total score 78~109 95.66%+6.95
Low GNRI 69(67.6) <98 78~98 91.84%£4.78
High GNRI 33(32.4) >08 99~109 103.64£2.65
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(2) oigAre] o - &A1= (PNI)

Aol o F LA (PN A= U3t & (Table 5). PNIS & HAe 4 3470l
A AW 677 oo, i HIE 45.46(£5.65) AT, Low PNI(S &) 569
(54.9%) 0.2 A M4 41.35(£2.64)010 o0, High PNI(HA)2 46
o A7) 50.46(£4.05)FH 07 FAE QAT

od
Y
N
&
;_A
=
N—
o
it
o,

Table 5. Prognostic nutritional index(PNI) of patients

(M=102)

Variable n(%) Cut-off Min~Max Mean£SD
Total score 34-67 45.46+5.65
Low PNI 56(54.9) <45 34-44 41.35+2.64
High PNI 46(45.1) =45 45-67 50.46£4.05
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2) HEAe AA7)3E

hAarAke] Q7S okS-3 Zoh(Table 6). HY 2 AL7IZFe 9o A 73U71A] B
stom, Hd QY7 23.12(£10.69) 1A, FE A AL 1€ 159 74H]
Exaon A AJUAdLdFE 5.81(£3.87)01t. o T AU77HE 8o 67L7HA]

4t
[o
A
of,
=y
2
rio
S,
i
)
ﬂ
53
+
©
3
=
fr
O
_Vl

Table 6. Length of stay(LOS) of patients
(M=102)

Mean=®SD
(Min-Max)

Variables Categories

23.12+£10.69
(9-73)

LOS™ (days) Total LOS

5.81+3.87

Pr rative LOS
eoperative (1-15)

17.30£9.34

Post tive LOS
ostoperative (8-67)

"LOS: Length of Stay
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3. WA B4l e JYAE

D) thgael du S0 he JYAE

S0 & JFAne v Eh(Table 7). 4 A 193¢ A
7 27}% Low GNRI(3 &)l A High GNRI(HAT) BT o] wWol] wAsd om( x
2=5.615, p=.020), 4 A 157U AA= 742 Low GNRI(GFE=T) oA High

GNRI () 2ot frolatAl o ol Yebshth( x2=6.268, p=.014).
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Table 7. Differences of nutritional index according to demographics characteristics

(M=102)
GNRI PNI
Low GNRI High GNRI t or Low PNI High PNI
t or x2
Variables Categories (n=69) (n=33) X2 (n=56) (n=46) ( )X
M£SD or M£SD or (p) M£SD or  M£SD or p
n(%) n(%) n(%) n(%)
Sex Male 37(53.6) 16(48.5) .236 29(51.8) 24(52.5) .002
Female 32(46.4) 17(51.5) (.627) 27(48.2) 22(47.8) (.969)
-1.170 1.456
Age (year) =65 73.22+£5.50 71.91+£4.77 73.48+£5.75 71.96%+4.59
(.245) (.148)
Marital status Married 59(85.5) 31(93.9) 1.529 48(85.7) 42(91.3) .760
Unmarried 10(14.5) 2(6.1) (.328) 8(66.7) 4(33.3) (.383)
Education <Middle school 40(58.0) 15(45.5) 9 129 34(60.7) 21(45.7) 4 967
High school 18(26.1) 9(27.3) ) 15(26.8) 12(26.1) )
>Col lege 11(15.9) 9(27.3) (.346) 7(12.5) 13(65.0) (.118)
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Table 7. Differences of nutritional index according to demographics characteristics(Continued)

(A=102)
GNRI PNI
Low GNRI High GNRI ) Low PNI High PNI )
t t
Variables Categories (n=69) (n=33) o(r )X (n=56) (n=46) o(r )X
M(SD) or M(SD) or P M(SD) or  M(SD) or p
n(%) (%) 1(%) (%)
Main caregiver None 4(5.8) 2(6.1) 3(5.4) 3(6.5)
.004 226
i 1. . 1(91.1 42(91.
Spouse and Children 63(91.3) 30(90.9) ( 983) 51(91.1) (91.3) ( 665)
Others 2(2.9) 1(3.0) 2(3.6) 1(2.2)
Weight Loss in Yes 36(52.2) 9(27.3) 5.615 29(51.8) 16(34.8) 2.962
1 month No 33(47.8) 24(72.7) (.020) 27(48.2) 30(65.2) (.085)
D i Y 22(31.9 3(9.1 17(30.4 8(17.4
.ecriasid dlitary es ( ) (9.1) 6268 ( ) ( ) 5 995
intake for the No 47(68.1) 30(90.9) (.014) 39(69.6) 38(82.6) (.130)

last week
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Table 8. Differences of nutritional index according to clinical characteristics

(/=102)
GNRI PNI
. . Low GNRI High GNRI 2 Low PNI High PNI X2
Variables Categories (n=69) (n=33) () (n=56) (n=46) ()
M+SD or n(%) M£SD or n%) M+SD or n(%) M=%SD or n(%)

BMI (kg/m? ) <18.5 3(4.3) 0(0.0) Len 2(3.6) 1(2.2) -
18.5<BMI<23 38(55.1) 17(51.5) ( 57?‘)” 28(50.5) 27(58.7) ( 559)
>93 28(40.6) 16(48.5) ' 26(46.4) 18(39.1) '

5% Weight loss(%) Yes 16(48.5) 33(47.8) 004 21(45.7) 28(50.0) 101

during hospital No 17(51.5) 36(52.2) (.950) 95(54.3) 28(50.0)  (.662)

t

stay

Histological type PDAC 57(82.6) 31(93.9) ) o 49(87.5) 39(84.8) et
Malignant IPMN 8(11.6) 2(6.1) ( 34;1)+ 4(7.1) 6(13.0) 54é)+
Others 4(5.8) 0(0.0) ' 3(5.4) 12.2)

tFisher’ s exact test,

Other: adenosquamous cell carcinoma, acinar cell carcinoma, mucoepidermoid carcinoma

PDAC: Pancreatic Ductal Adenocarcinoma,
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Table 8. Differences of nutritional index according to clinical characteristics(Continued)

(M&102)
GNRI t or PNI t or
. . Low GNRI High GNRI 0 Low PNI High PNI °
Variables Categories (1-69) (n=33) o (1=56) (n=46) A
M(SD) or n%)  M(SD) or n(%) (p) M(SD) or n%) M(SD) or n(%) (p)
Number of 16(23.2) 5(15.2) 1.571 13(23.2) 8(17.4) 1.961
=3 6(8.7) 5(15.2) ’ 4(7.1) 7(15.2) ’
Smoking Nonsmoker 45(65.2) 25(75.8) 1.152 37(66.1) 33(71.7) 377
Current / Former 24(34.8) 8(24.2) (.283) 19(33.9) 13(28.3) (.539)
Drinking Nondr inker 45(65.2) 23(69.7) .202 38(67.9) 30(65.2) .079
Current / Former 24(34.8) 10(30.3) (.653) 18(32.1) 16(34.8) (.778)
Postoperative Yes 30(43.5) 15(45.5) .035 26(46.4) 18(41.3) .269
CD grade <] 16(23.2) 17(51.5) 8.185 12(21.4) 21(45.7) 6.771
> 1 53(76.8) 16(48.5) (.004) 44(78.6) 25(54.3)  (.009)

CD grade: Clavien Dindo grade
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(2) tgre] dAetn SAel W JYAE

g date] sty B4 mE JFAEE v ZrH(Table 9).

Low GNRI(d FEZF) oA High GNRI(GdH)ol vls] SAHeZ fofatA we do
AAF A3E Bl &FELS hemoglobin (t=-5.067, p<.001), lymphocyte (t=-3.448,
p<.001), serum albumin (t=-12.840, p<.001), total protein (t=—6.808, p<.001)9]
o™ Low GNRI(HYEEHT)o] High GNRIT(BAT) ol vls) B4 oz f2osH
=S AL AnE Hel =S (RP (t=3.446, p=.001), total bilirubin
(t=4.114, p<.001), AST (t=2.600, p=.011), ALT (t=2.519, p=.013)& jelytc},

Low PNI(Q &) ollA] High PNI(HATH)ol Bla] BAH R FoatA e g
ArL A¥E B FES hemoglobin (t=-4.617, p<.001), lymphocyte (t=4.643,
p<0.001), serum albumin (t=-12.625, p<.001), total protein (t=-7.909, p<0.001)
oo™ Low GNRI(S FEt)o] High PNI(H )l vlal A Hoz {23 =
S dAPA A2 B9 FELS (RP (£=3.308, p=.001), total bilirubin (t=3.715,
p<.001), AST (t=3.481, p=.001), ALT (t=3.655, p<.001)=2 L}E}WITE.
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Table 9. Differences of nutritional index according to preoperative laboratory data

(M=102)
GNRI PNI
. ) Low GNRI High GNRI t Low PNI High PNI t
Variables Categories (n=69) (n=33) (» (n=56) (n=46) (»
mean = SD mean = SD mean & SD mean = SD
. -5.067 -4.617
CBC Hemoglobin (g/dL) 11.52+1.54 13.05+1.15 11.41+1.56 12.75+1.31
(<.001) (<.001)
.091 -.611
WBC(10™3/ pL) 6.41+2.08 6.371t2.34 6.28+2.19 6.28%£2.19
(.928) (.542)
1.743 .563
Platelet(10"3/ L) 2711897 2401654 2651897 2561761
(.084) (.575)
Lymphocyte(10™3/ uL) 1.52+£ .49 1.95+0.74 73,448 1.42+0.44 1.94+0.67 4.643
YIPROCYEE . o R (.001) T T (<.001)
3.446 3.308
Immuno logy CRP(mg/L) 9.85+13.45 1.67+2.88 10.55+14.29 3.13£5.67
(.001) (.001)
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Table 9. Differences of nutritional index according to preoperative laboratory data(Continued)

(AE102)
GNRI PNI
Low GNRI High GNRI t Low PNI High PNI t
Variables Categories
& (n=69) (n=33) () (n=56) (n=46) ()
mean = SD mean =+ SD mean = SD mean = SD

Rout ine . -12.840 -12.625

) Serum albumin(g/dL) 3.49+0.28 4.18+0.18 3.42+ .25 4.07+0.26
Chemistry (<.001) (<.001)
. -6.808 =7.909

Total protein(g/dL) 6.19+0.53 6.91% .40 6.08+ .51 6.83%£0.42
(<.001) (<.001)
Total 4.114 3.715

o . 2.66x2.39 0.88+£0.94 2.78+£2.32 1.24+1.71
bilirubin(mg/dL) (<.001) (<.001)
2.600 3.481

AST(IU/L) 49.97+38.59 31.09+22.63 54.32£40.99 31.13+20.89
(.011) (.001)
2.519 3.655

ALT(IU/L) 64.17+68.59 32.55+31.55 72.79+£73.31 31.00+27.66
(.013) (<.001)
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Table 10. Differences of length of stay according to demographics characteristics

(A=102)
Total LOS Preoperative LOS Postoperative LOS
Variables Categories t or F t or F tor F
mean = SD mean = SD mean = SD
(p) (p) (p)
Sex Male 22.25%x11.88 -.856 5.06+3.89 -2.087 17.19+10.68 -.129
Female 24.0649.26 (.394) 6.63%3.72 (.039) 17.4347.75 (.898)
Age (year) 65-74 22.93%£10.40 -.263 5.59+3.79 -.878 17.34+9.73 .062
=75 23.53+11.46 (.793) 6.31+4.06 (.382) 17.22+8.58 (.951)
Marital status Married 23.11+10.93 -.017 5.63+3.80 -1.292 17.48 % .59 513
Unmarried 23.17£9.09 (.987) 7.171£4.32 (.199) 16.00+7.44 (.609)
Education §Midd1e school 24.38+9.39 997 6.51£3.92 2 157 17.87+8.25 947
High school 22.22+13.25 5.30+3.18 16.93+12.29
>Col lege 20.85+2.30 (399) 4604430 (12D 16.25+7.84 (78D

LOS: Length Of Stay
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Table 10. Differences of length of stay according to demographics characteristics(Continued)

(AE102)
Total LOS Preoperative LOS Postoperative LOS
Variables Categories t or F t or F t or F
mean=SD mean = SD mean = SD
(p) (p) (p)
Mai 1 N 24.83x7.67 7.00+3.52 17.83%+6.40
e Sone d Child 22.70+10.81 1993 5.59+3.86 2555 17.11+9.54 459
pouse arn 1 ren . T . (263) . xIo. (083) . Y. (633)
Others 32.67+10.01 10.33%+1.52 22.33+£8.73
Weight Loss in Yes 23.89%+11.20 -.645 6.60+3.70 -1.843 17.294+10.37 .014
1 month No 22.51+10.33 (.520) 5.19+£3.92 (.068) 17.32+8.55 (.989)
Decreased dietary Yes 24.40+8.11 8.08+3.84 16.32+6.25
take for th -.688 -3.556 .604
tntake for the No 22.70+11.42  (.493) 5.0843.61  (.001) 17.62+10.16  (.547)

last week

LOS: Length Of Stay

_39_



2) td#tel 2ad

R
ox

of w

A7

i

Y

(1) thd=ke] o734 54 me Ad717 4=

tdate] A 546 mE AU AR v Zrk(Table 11). AL717HE
Qko] 5% o]de] AFTHATE Ae WAL AFHaTt gl oAl vls & A7
HH(t=-2.115, p=.037) % $ AL7|ZH(t=-2.115, p=.037)0] SAHOZ FolaA
AAJt. Fa F FEFol HAS AT HASA] ke oAt v F AL
H(t=-3.897, p<.001)F & & AD717H(t=-4.472, p<.001)°] <m|JA AA e}
st
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Table 11. Differences of length of stay according to clinical characteristics

(AE102)
Total LOS Preoperative LOS Postoperative LOS
riabl ri t or F torF torF
Variables Categories mean = SD mean = SD mean=£ SD
(p) (p) (p)
BMI (kg/m? ) <18.5 23.33%£2.51 8.00£3.46 15.33+1.52
.001 .938 .160
18.5<BMI<23 23.15£11.11 5.42£3.90 17.73%£9.33
(.999) (.395) (.853)
>23 23.07%x10.64 6.13+3.86 16.91£9.74
. Yes 24.41%£11.88 5.10%£3.92 19.31%+11.27
5% Weight loss (%) -2.115 -.721 -2.115
during hospital stay No 21.00%£9.07 (.037) 5.55+3.38 (.473) 15.45+6.71 (.037)
Histological type PDAC 22.51£9.81 5.98+3.81 16.53%x8.76
) 1.502 575 2.812
Malignant IPMN 25.20%x14.42 4.70£4.08 20.50%£11.04
(.228) (.564) (.065)
Others 31.25%£17.82 5.00£5.22 26.25%£13.72

LOS: Length Of Stay, PDAC: Pancreatic Ductal Adenocarcinoma, Malignant IPMN: Malignant Intraductal Papillary Mucinous Neoplasm

Other: adenosquamous cell carcinoma, acinar cell carcinoma, mucoepidermoid carcinoma, CD grade: Clavien Dindo grade
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Table 11. Differences of length of stay according to Clinical characteristics(Continued)

(ME102)
Total LOS Preoperative LOS Postoperative LOS
riabl ri tor F t or F t or F
Variables Categories mean = SD mean = SD mean = SD
(p) (p) (p)
+ + +
e . saranoe PO g zew TR Lo
comorbidity - B7x11. .03=£3. .84+10.
>3 16.27+£5.78 (.078) 3.27+£2.90 (.063) 13.00+4.07 (.273)
Smok ing Nonsmoker 22.70+£10.18 -.581 5.74%£3.74 -.272 16.96+9.14 -.552
Current / Former 24.03+11.85 (.562) 5.9744.20 (.786) 18.0649.88 (.582)
Drinking Nondr inker 22.87+10.20 -.332 5.79+3.67 -.072 17.07+9.21 -.350
Current / Former 23.62+11.75 (.740) 5.85+4.30 (.943) 17.76+9.73 (.727)
Postoperative Yes 27.47+12.75 -3.897 5.89+3.82 -.173 21.58+11.79 -4.472
complication No 19.68+7.16 (<.001) 5.75+3.94 (.863) 13.93+4.69 (<.001)
CD grade <] 22.941+10.39 -.116 5.70+£4.02 -.210 17.24+8.19 -.046
> 11 23.20+1.31 (.908) 5.87+£3.82 (.834) 17.33£9.90 (.964)

LOS: Length Of Stay, PDAC: Pancreatic Ductal Adenocarcinoma, Malignant IPMN: Malignant Intraductal Papillary Mucinous Neoplasm

Other: adenosquamous cell carcinoma, acinar cell carcinoma, mucoepidermoid carcinoma, CD grade: Clavien Dindo grade
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(2) thgAe] delsrs Eao] uhe Al 973

g ate] dNshA 5o wE Ah717ke vhe Zoh(Table 12).
dAre] & ALY plateletFA7F M HF(1=-2.073, p=.041),
lymphocyte”} ®]AFCl 749-(t=-1.987, p=.050), CRP7} WA ZH$-(1=-2.762,
p=.007), total protein®] W]/l Z-(t=-1.984, p=.050) 2] t)d=}e] H|
3 FrolatA F A7zl AA YERRT

ddatel e W AL7IES WA vl A9(1=-3.326, p=.001),
lymphocyte”} ®] @Al H9-(t=-2.072, p=.041), CRP7} H|AEQA H-$-(1=-2.647,
7=.009), total protein X7} B AU 4$(t=-2.267, p=.026), total bilirubin
FA7F wAAl A9-(t=-3.267, p=.001), ALTFX|7} w8 A9-(t=-2.974,
p=.004) AT iAol vs| Fe A Ad7Ige] freletA o AA dERR

odAte] e F A7 PLIZF W49 4 9-(t=-2.067, p=.041)¢} CRP7} H]
RN A9-(1=-2.026, p=.045) A&FAe] tidAtel vlE) F& = Ad7]|te] EA
qo folstA o Aol
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Table 12. Differences of length of stay according to preoperative laboratory data

(N=102)
) ) Total LOS Preoperative LOS Postoperative LOS
Variables Categories n(%)
Mean+SD t (p Mean+SD t (p Mean+SD t (p
CBC
Hemoglobin (g/dL) Normal 54(52.9) 21.41£11.47 -1.730 4.67£3.34 -3.326 16.74%+10.25 -.644
Abnormal 48(47.1) 25.04£9.49 (.087) 7.10+4.05 (.001) 17.94£8.26 (.521)
WBC (10"3/uL) Normal 93(91.2) 23.42+£10.63 915 5.90£3.95 748 17.52+9.28 735
Abnormal 9(8.8) 20.00+11.52 (.362) 4.89+2.97 (.456) 15.11£10.32 (.464)
Platelet (10"3/uL) Normal 89(87.3) 22.29+10.28 -2.073 5.71£3.73 =720 16.58+9.18 -2.067
Abnormal 13(12.7) 28.77+12.12 (.041) 6.54+4.84 (.473) 22.23£9.29 (.041)
Lymphocyte (1073/uL) Normal 55(53.9) 21.20£9.13 -1.987 5.09+3.98 -2.072 16.11£7.14 -1.403
Abnormal 47(46.1) 25.36+11.98 (.050) 6.66+3.60 (.041) 18.70%£11.32 (.164)
[mmunology
CRP (mg/L) Normal 76(74.5) 21.46£9.63 -2.762 5.24x3.77 -2.647 16.22+£7.82 -2.026
Abnormal 26(25.5)  27.96£12.29  (.007) 7.5043.72 (.009) 20.46+12.46  (.045)
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Table 12. Differences of length of stay according to preoperative laboratory data(Continued)

(ME102)

) ) Total LOS Preoperative LOS Postoperative LOS

Variables Categories n(%)
Mean £ SD t (p) Mean £ SD t (p) Mean £ SD t (p)
Routine Chemistry

Serum albumin (g/dL) Normal 81(79.4) 22.22+9.52 -1.675 5.64+3.68 -.878 16.58+7.77 -1.546
Abnormal 21(20.6) 26.57+£14.10 (.097) 6.48+4.55 (.382) 20.10£13.75 (.125)
Total protein (g/dL) Normal 28(27.5) 19.75+£9.16 -1.984 4.43+£3.45 -2.267 15.32+7.23 -1.322
Abnormal 74(72.5)  24.39+11.00  (.050) 6.3443.91 (.026) 18.05+9.97  (.189)
Total bilirubin (mg/dL) Normal 54(52.9) 21.20+9.32 -1.943 4.69£3.63 -3.267 16.52+7.59 -.899
Abnormal 48(47.1)  25.27+11.78  (.055) 7.08+3.77 (.001) 18.19+11.01  (.371)
AST (1U/L) Normal 51(50.0) 22.8219.65 -.276 5.25+3.92 -1.465 17.57+7.81 .285
Abnormal 51(50.0)  23.414+11.73  (.783) 6.37+3.77 (.146) 17.04£10.73  (.776)
ALT (TU/L) Normal 54(52.9) 22.35+10.35 -.765 4.78%£3.91 -2.974 17.57+8.84 .308
Abnormal 48(47.1)  23.98+11.11  (.446) 6.98+3.51 (.004) 17.00£9.97  (.759)

LOS: Length of stay
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Foll wWE AL A=

AN

3) kel @ g=

Aol Az wE ALVt e vh53 Z(Table 13). & AL
Low GNRI( =)= 24.62(£11.48)Y, High GNRICEA)7F 19.97(£8.11) U=
F3 zpol= WP Oom(t=-2.090, p=.039), Low PNI(FIEZT)E 25.27(+£11.66)
o, High PNI(EAH)7F 20.50(£8.8) U= FFEFwrolA F Ad7|te] AA e}
Wok(1=-2.287, p=.024).

T A AY7IZHE Low GNRI(FFEZF)7F 6.70(£3.94)Y, High GNRI(EA) =
3.97(£3.000¢=2 gt AolE B OmW(t=-3.506, p=.001), Low PNI="
7.05(£3.84)Y, High PNIT©] 4.30(£3.37)d =2 JFEF oA & A A7)t

FreletAl o AA veERgth(t=-3.796, p<.001).
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Table 13. Difference of length of stay according to nutritional index

(ME102)
Total LOS Preoperative LOS Postoperative LOS
Variables Categories t t
& mean = SD mean = SD mean = SD

(p) (p) (p)
GNRI Low GNRI 24.62£11.48  _9 (90 6.70£3.94 3 506 17.93+10.39 — 974
.039 .001 .332
High GNRI 19.97+£8.11 ( ) 3.97+£3.00 ( ) 16.00x6.61 ( )
PNI LOW PNI 25.27i 11.66 -2.987 7.05i3.84- -3.796 18.21i10.78 -1.086
High PNI 20.50+8.81 (.024) 4.30+£3.37  (<.001) 16.204+7.19 (.280)

LOS: Length of stay
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Table 14. Predicting Factors on total length of stay by Multiple linear regression

(ME102)
Model 1 Model 2
Independence Variables
P B S.E J; t p B S.E B t D
(Constant) 14.042 2.052 6.844  <.001*#x 14.829 1.821 8.142 <.001*#*x*
GNRI (Low GNRI) 4.181 2.015 .184 2.075 .041= Not applicable
PNI (Low PNI) Not applicable 3.964 1.881 .185 2.107 .038%*
5% Weight loss (%) during
. 3.795 1.873 .178 2.026 .046% 3.598 1.873 .169 1.921 .058
hospital stay (Yes)
Postoperative complication (Yes) 8.106 1.893 .378 4.282  <.001#%x 7.873 1.895 .367 4.155  <.001%xx
Platelet (Abnormal) 6.651 2.844 .208 2.338 .021= 7.141 2.820 224 2.532 .013%*
Adjusted R*=0.223, F=8.259, p<.001 Adjusted R’=0.224, F=8.301, p<.001
*p< 05, kxp< 01, xxxp< 001
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2) 3R e A A7 9FE wAE &<

dAre] e A LTI GE PAE 89 33 Zoh(Table 15). At
o dwtx 54 AWAY 54, AR T Vs A A Fog Aelvt U= A
¥ g9 1579 A 2AFF 74, hemoglobin, lymphocyte, CRP, total protein,
total bilirubin, ALT, GNRI, PNIE S¥H¥Ws= AdAsielert lymphocyte, CRP,
total protein, total bilirubine T3 Ado] EAFHo A Lsta s AP IAE
A& Attt FAREYRIANVIF) 7} 100]8te] 23S wHEsiglon Hywa

FadAE gilen SAHCE frolsint.

Y

B A3} GNRIZ SHWSF2 £33 Model 1914 GNRI (B=.222, p=.033), 4
1579 A AAbg oo F(8=.225, p=.019)7} At =& A ALt &S
A= Q1o AT. o] BEE ol et gt & d AY7IHE 18.5% AW St
ATH PNIE SgWS4E ¥33 Model 20014 PNI (B=.271, p=.012), 49 159 A
AALE Aol R (5=.252, p=.007)7} tidAte] s A A7)l dEFE vAE &
oAk, o] mEFL w9l et 2] = d AA7IZE 20.1% AT
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Table 15. Predicting Factors on preoperative length of stay by Multiple linear regression

(A=102)
Independence Variables B SE Mlé)del 1 : P B ST Mode; 2 : >

(Constant) 718 1.386 .518 .605 1.380 1.357 1.017 .312
GNRI (Low GNRI) 1.827 .846 .222  2.160 .033* Not applicable
PNI (Low PNI) Not applicable 2.101 .818 271 2.568 .012x
Sex (Male) 1.226 .749 .159 1.637 .105 1.133 .735 147 1.541 L127
Decreased dietary intake
for the last week (Yes) 2.016 .847 225 2.381 .019x 2.258 .826 .252 2.735 007
Hemoglobin (Abnormal) .935 811 L1121 1.153 .252 .682 .825 .088 .827 .410
ALT (Abnormal) .003 .006 .051 .o42 .589 .001 .006 .014 .143 .887

Adjusted R*=0.185, F=5.595, p<.001

Adjusted R*=0.201, F=6.071, p<.001

®p< .05, *%p< 01, ##xp< 001
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Table 16. Predicting Factors on Postoperative length of stay by Multiple linear regression

(N=102)
Independence Variables B SE li/l;del 1 : > B ST Mod;l 2 : P
(Constant) 10.616 1.801 5.895  <,00Lssk:x 10.835 1.588 6.822  <.001#x:x
GNRT (Low GNRI) .906 1.895 .046 478 .634 Not applicable
PNI (Low PNI) Not applicable 744 1.747 .040 .426 671
5% Weight loss(%) during
hospital stay (Ves) 3.022 1.655 .162 1.827 .071 2.974 1.651 .160 1.802 .075
Postoperative complication (Yes) 7.646 1.688 .408 4.531  <.001#%x 7.589 1.682 .405 4.511  <.001%xx
Platelet (Abnormal) 6.485  2.482 .232 2.613 .010% 6.601 2.458 237 2.685 . 0093
CRP (Abnormal) 1.661 2.082 .078 .798 427 1.735 2.054 .081 .844 .401
Adjusted R*=0.229, F=6.999, p<.001 Adjusted R*=0.229, F=6.986, p<.001

®p< .05, #%p< 01, #xxp< 001
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AT ot F 1028 B A" 72.79+£5.20490 0w, @do] 537
(52%), 173 499 (48%)°olATh. ol FTULTF LA TES G B Hd A
HIZ7F 1,108 g@AelA o @o] wAdths Baurt ol SIS (EAEA Y,
2019). gt FAA X FHA =S e FAE giFoR g HIEATNE F 282
= Aol 1657 (58.5%), oJAdol 1179 (41.5%) 0.2 HA 9] Hl o] o By Ao}
AT Hu et al.,2020).

Hool oA thAakAbe] GNRIE H1495.661+6.95% 0] 2™, Low GNRI(S k&) 7}
69 (67.6%), High GNRI(BAT)E 3394 (32.4%) 0.2 Yeltl. thaxte] PNIE Hit
45.46£5.655 0.2 Low PNI(FFEZ)7F 567 (54.9%), High PNI(Bd)= 467
(45.1%) 0.2 FEEF e vjgo] o B, F+ A AG ddae GRNIE
=23 AEES 5% AF(Hu et al., 2020)914E Low GRNI(<98)w©o] 1044
(36.9%), High GNRI(>98)o] 1787 (63.1%) o % EFEo™ Kanda et al.,(2011)¢]
AGd oo & A NS e T S % ASEY AFHE ATlA Low
PNI(<45)<t0] 7474 (72.4%), High PNI(>45)w*o] 1949 (27.6%) 0| A 3}peb= x}o)7}
At ol AAyAFNA = Ao AES At doton AFUEE JSdH
AP Ay 139 A E ST EFeite 293E Baskith(Hu
et al., 2020; Kushiyama et al.,2018; Bo, Yacong et al., 2016). AFNAE =
Qoo m ARS 654 oo ® Al y] wiitel dYEFaol ¥ wel wAT

Rl

ol

.

s
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Ha7b froletAl =A ek 1048 0] A S2E dide®m 3 Aol o=

A @2 ATHAT SEERA FHAJ] FHAATE dE5S W H®Noah et al.,

=
0¥
>
lo
e
r]I.
a2
J|m
oX,
=2
=
i
o2
o
N
=3
=
>,
rlr
—
le)
=
[*p)
=
X
=
>,
o
(o
rN
—
gt
o

2019). o%w3dtA] ¥ AFpaE o At

X0
N
(@)
Y
)
e
o
=
—
o
=
o
ox
Lo,
2

=
7vak7] wiiol (a8, 2018) = A ASHAL o FEYHE Hrlste T8
FEow Hrisojop & Zow L
|4 High GNRIZZH T o]k o Bo] dete 4439 78 A & st
nAAs Ao] A3ds w3l Byt 9Joh(Krishnasamy et al.,2017). 2AFEE
o] gq& F syz Z7]o g9 93 29lo]

2 4 7] widol (Morley, 2012; AF-4, 2015) sty S E $x} AP Al

2

FPYeNE Brhe)

fo

@ F04 A

Fd

THAQA ARE XS LG E FI7E Al s ojof 3 Ao},
B AFo| = Low GNRI, Low PNI*oll A High GNRI, High PNIsX®.t} CD grade II°]
H

Fol o ol WAL AT 5 AU, ol BRFE F FYFS o

i
||\

U= T M
3171 918 GNRIE AF&-38F 9+ (Hanada et al., 2019)o| A% Low GNRI*©] High GNRI
KT (D Grade 1110149 g% gt = yebd Aol fraketet. ol ¢t
22 Ad3g T dGEY TAAM T F FESE A5 7 JdeH e d o
[ez]
=1

P e delziate] Zvtsl

ox
i
o
Anj

AT A S0 mE AR E AFE A3 Low GNRI, Low PNIOA]
High GNRI, High PNI®| W]} hemoglobin, lymphocyte, serum albumin, total protein
A A7t fFoJetA @A dEb e folaAl w2 AN AdE Bl 3
-2 CRP, total bilirubin, AST, ALTO|RIT}. o]= #FSk x| PNIE &3 AEE
S =3 AFolA] Low PNItolA High PNItoll W]&l lymphocyte, hemoglobin,
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serum Albumin®] SA 2 Azje} Zokth(Lee et al., 2016). AMEL F& 3z}
GNRIE ©]&3%F RFS(recurrence Free Survival)¥} CSS(Cancer Specific Survival)E
A Ao A= GNRIZF W& o] & 7ol ¥ hemoglobin, serum albumin<]
F27F FosHA Eke (RP= ¢ A ®ad uvb dti(Miyake, Tei & Fujisawa,
2016).

ATl W Ake] & AR 7IZES et 23.12110.69¢, e A AL
5.81+3.87d0| e % F AP 17.30+9.349 2 Yelwth. AFgHAE o)
JoR T AAA(2018)9 ATl H A XFAA = (PD)F A7]7ko] 14.20Y,
BE F Aol A E A<= (PPPD) $- A 7]7te] H4t 12.28Y % Huw A3} WHiuhe &2
ATl v AA deten. A3 EAE = AL7IZE FaA7171 918 Brooks et
al. (200009 ATelA= AL71E & AL7IRE, = A AL, s F Ad
717k 2 G833} Group I (19861 1¥€ 9 ~ 1992\ 129 21¥)3} Group II (1993

M
N

d 29 169 ~ 19984 11¥ 99 & dx WHE A, 2 A3 AfE W3] u}
gt 7IHe] Wb oy o= AUVIE SIS afle ofylen
& A A, WAAA Ak 3xbe] TR EE Wt web Al zte7t 2l
Aes HHAG 170 g AbE OiFE T A 55 dakst 9329 (CD, 2]
3% GFORD), FHA AFE H5HG(PET

(ERCP)EE= 259 WA AZ(RUS) S Aldiwks Z9-7F 2ok}, w3k 279

MolES ABFORA FG 227 ZY% B QA FEol AAHEA S A A
A713ke] Wojzl Aoz Wz,

Bgtel E4el meE AR Aol A G4 17D A HAF dart 9E o
AT AN gRTE G B Ha £E A AL7Izre] frelshAl 1A vhehg
o AR gat GUEREN Buel Q) Wi o= A % A AUl 2
A dee oz AztE, Ed JYANET F WA-SF Bael A wal
Gl glor o mie} fodel FRAAIL Yrka weHon o mye ALg

o Y AAdLdGFE dAG] d5 & = dvan A5 #F AvH (ARG, 20153
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Charlton et al., 2010). &% AL7|ZF At a0 AAWAE +8st7] <130
g A7 o] Foj Aok gtk & Aol A Ad7IZHERbe] 5% o Fe] AT S
© AT Aledart gle oAl vls F ALV e 5 D7)kl F
Hoz ou A AA dvebsttl, AyPATol A HAFFEAIAY HAES v 4089
o] G A o R FE F 5E =S ATHAaTE AL Akl g
T2 o /M ZIth= Rozich et al.(2019)¢] A2}t FAG. B3 £ & &
WA od A B SR 2 iRkl wlE) F A7 e $ A
Zrol M lAl AA vehetl AAA(2018)8] ATFoME HAEAE F s o

el AYDFE FA7E FFRALS ¥ v ek,

o)

o

ok
olN

[e]

—

AFRLe] & A Y717 platelet, lymphocyte, CRP, total proteine] BH]AAel +
oA kel HlE) frolstAl T Ad7Ite] AA vYEtwem it e A Al
717+& Hemoglobin, lymphocyte, CRP, total protein, total bilirubin , ALT”} H] A
&R oA Aol HlE e A AdTIbe]l freleAl o AA dEbwth. gt
o] % T AL plateletT CRP7F HIAARQ] ol A Aol Hl&) 4 F A
A7I1zke] BAH R FoatA o AUt van Wijk et al. (2020)] A-elA A%
b = A (RP9F albumin®] Hl&o] AEES 45T & e AEYS g vt gl
Sk AL T ALTIE SV A A3 e AT (park et
al., 2018). T3} Pontiroli et al(2017)A7-oll A W& albumin® lymphocyte”} A
717+S 7MY AL SFRAAIRE B Ao A= albumine FAFEF A AT BHA
SAHRCH A} = SAHoR FouEd Ad}E HolA AU total
proteine FEEH FHE 5L F Uv ARZE Ay AdIPAToM = H& total

proteine] AY7|7F F7FA7Itt= A3E B tH(Yeung et al., 2017; Ingadottir et
5}

o
H
ofy
riet

%
al., 2018). platelet2 % ¥ ¢35 % #4944 #AE FHSTES 45T 5 Ae A
(2 9 Fes e 3R o A 4% X9 a5 FH HEZ A (NLR)H S 9
AXto 2 & 3 dHIT 9 AEST FAAA7 Aotz s (Miyamoto et al.,

2018). &% A @A Fa A AFHAE ST ALV daaAE Ay
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2 AT =2 AFY T Ao JdA g ALV AAE Fetsta A
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o

Z=(Prognostic Nutritional Index, PNI)E o] &3}t;. =¥ A8+ SPSS 25.0 X
ZOWS o]8&3le 7]<EA, Chi-square test? Independent t-test, ANOVA,

Multiple linear regressions A&} th.

1. At odokx o] GNRIC) H#-E 95.66(+6.95) 0]l om Low GNRI(S k&2
)7F 699 (67.6%), High GNRI(EAT)E 33W(32.4%)°]Th. PNIo| HAL
45.46(£5.65) 0|3 Low PNI(dekE-eFt) 567 (54.9%), High PNI(AAT)S 46

W (45.1%) 1Atk Ao i F AL/ 23.12£10.699, & A AL 7]
1 5.81£3.87¢, = ¥ A7| 17.304£9.34< oA},

2. udAte] 540 mE GEAEe] Aol Low GNRICIA ¢ A 193k ASHa
(x2=5.615, p=.020)¢F 4 A 157L7F AANFAA(x2=6.268, p=.014)7} High
GNRIOl wlsl] frolahAl =A vetwth. ¢+ & FHS2 (D grade =119 dldA}
= Low GNRI( x2=8.185, p=.004)¢} Low PNI( x2=6.771, p=.009)°lX &4 *



Al Yebwttl. Low GNRI, Low PNIOIA High GNRI, High PNIo| H]&}] #-<&tAl @&
JAAA AYE Hel 3ELS hemoglobin, lymphocyte, serum albumin, total
protein (p<.001)©]ITF. Low GNRIZ} High GNRIO| wla] -<JstAl =S PAAA
AE Bl 22 (RP (t=3.446, p=.001), total bilirubin (t=4.114, p<.001),
AST (t=2.600, p=.011), ALT (t=2.519, p=.013)%t}h. Low PNIZ} High PNIel H]3j
=S HAHALS Bl =S (RP (t=3.308, p=.001), total bilirubin (t=3.715,
p<.001), AST (t=3.481, p=.001), ALT (t=3.655, p<.001)AT}.

COREe] EAO w2 AYL7)ZEe] zpolE oAl A4 9-(t=-2.087, p=.039), ¢
FA H A AT dE A9 (1=-3.556, p=.001) & A QL7 re] EAA
o2 §ostA AA velwth. AQL7zE Ul 5% oo AME7ATE gl uladRv)

F AL (1=-2.115, =.037) F= F AL7ZH(t=-2.115, p=.037)°] I3}
A Ao F5 F FHTo] LA At T AL7IH(t=-3.897, p<.001)3}
T AL (t=—4.472, p<001)o] AA YEpet. tidAe & AL
platelet (t=-2.073, p=.041), lymphocyte (t=-1.987, p=.050), CRP (t=-2.762,

=.007), total protein (t=-1.984, p=.050)¢] B A A AA vErST. $

41

% A QY717 hemoglobin  (t=-3.326, p=.001), lymphocyte(t=-2.072,
=.041), CRP(t=-2.647, p=.009), Total protein (t=-2.267, p=.026), total
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AL71Zke] FroletA ° AA detwdth. 5 5 ALd7IZES platelet (t=-2.067,
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=2 FostA o 4ol
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Appendix 1. AF+E=+

Loae w54
Variables Description EMR source
Sex Male; Female A B ZAA
Age(year) >65 T AR 2ALA]

Married; Unmarried,divorced;

Marital status LS HZALA]
bereavement
- <Middle school; High school; -
Education >College 3B ZALA
Main caregiver None; Spouse and Children; Others 3B ZALA
Weight Loss in Yes: No o9l 5 A4
1 month
Pecreased Dietary Yes: No oA 5 AA
intake for the last week
2. tgte) AyEd 54y
Variables Description EMR source
BMI(kg/m2) <18.5; 18.5<BMI<23; =23 AdHA7=
2570 WelghF loss(%) Yes: No o) ] =
during hospital stay
Histological type PDAC; Malignant IPMN; Others ZZAW#Aw Azt
Number of Comorbidity 0; 1-2; =3 N3 ARZAA], JL7=
Smoking Nonsmoker; Current, Former 3 A B ZALA
Drinking Nondrinker; Current, Former S AR ZALA
Postoperative Yes: No A=, BHAAATA
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3. 4% A AAA

Variables Discription EMR source
complete blood cell  Hemoglobin(g/dL) A AAIA 7
WBC(10"3/uL)
PLT(10"3/ul)
Lymphocyte(10™3/uL)
Immune serum CRP(mg/L) F A AALA A
Routine Chemistry Serum albumin(g/dL) FHAAE X
Total protein(g/dL)
Total bilirubin(mg/dL)
ASTIU/L)
ALT(IU/L)
4. AA713¢
Variables Discription EMR source
Length of hospital stay EHadolA ddds w7k JA7 =, HAVH
Preoperative length of stay Fadoa JIUdL W gt FE7E, AU =
Postoperative length of stay HUdo Y F=dS W 3t HANE, 75
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5. The Clavien-Dindo Classification

Grade Definition

Any deviation from the normal postoperative course without the need
for pharmacological treatment or surgical, endoscopic and radiological
Grade [ interventions Allowed therapeutic regimens are: drugs as antiemetics,
antipyretics, analgetics, diuretics and electrolytes and physiotherapy.

This grade also includes wound infections opened at the bedside.

Requiring pharmacological treatment with drugs other than such
Grade 1I allowed for grade I complications.

Blood transfusionsand total parenteral nutritionare also included.

Grade 1II Requiring surgical, endoscopic or radiological intervention

Grade Illa Intervention not under general anesthesia

Grade 1IIb Intervention under general anesthesia

Grade TV Life-threatening complication (including CNS complications)* requiring
rade
IC/ICU-management

Grade IVa  Single organ dysfunction(including dialysis)

Grade IVb Multiorgan dysfunction

Grade V Death of a patient

*CNS, central nervous systems; IC, intermediate care; ICU, intensive care unit.
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ABSTRACT

Relation between preoperative nutritional index and

length of stay in elderly pancreatic cancer patients

Jun, So Young
Dept. of Oncology Nursing
The Graduate School

Yonsei University

This retrospective study aimed to clarify the relation between nutritional
index and length of stay in elderly patients undergoing pancreatic cancer
surgery, and to identify factors affecting the length of stay. Total 102
patients aged over 65 years who were underwent pancreaticoduodenectomy were
retrospectively enrolled from January 1, 2010 to September 30, 2020. All
patients were subjected to nutritional screening using Geriatric Nutritional
Risk Index (GNRI) and Prognostic Nutritional Index (PNI). Data of the
patients’ general characteristics, disease-related characteristics,
preoperative hematologic examination and length of stay were collected and
subjected to descriptive statistics, Chi-square test and independent t-test,
ANOVA, and multiple linear regression using the SPSS 25.0 program. The main

findings are as follows.
The main findings of this study are as follows.

1. The average of GNRI of the nutritional indexes was 95.66 (£6.95), 69

patients (67.6%) were in low GNRI (malnutrition group) and 33 (32.4%) were
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in high GNRI (normal group). The average of PNI was 45.46 (£5.65), low PNI
(malnutrition group) was 56 patients (54.9%), high PNI (normal group) was 46
patients (45.1%). The average total length of stay was 23.12+10.69 days,
the preoperative length of stay was 5.81%3.87 days, and the postoperative

length of stay was 17.30x9.34 days.

2. The difference in nutritional indexes according to the characteristics of
the subjects was weight loss for 1 month before hospitalization ( x2=5.615,
=.020) and decrease in diet for 1 week before hospitalization ( x2=6.268,
=.014) in Low GNRI was significantly higher than that of High GNRI. The
subjects with CD grade = II of postoperative complications were
significantly higher in Low GNRI ( x2=8.185, p=.004) and Low PNI ( x2=6.771,
=.009). The blood test results of hemoglobin, lymphocyte, serum albumin,
and total protein (p<.001) showed significantly lower in Low GNRI and Low
PNI groups (malnutrition group) compared to High GNRI and High PNI groups
(normal group). Low GNRI group showed higher levels of CRP (t=3.446,
7~.001), total bilirubin (t=4.114, p<.001), AST (t=2.600, p=.011), ALT
(t=2.519, p=.013). than high GNRI groups, and low PNI groups showed higher
levels of CRP (t=3.308, p=.001), Total bilirubin (t=3.715, p<.001), AST
(t=3.481, p=.001) , ALT (t=3.655, p<.001) than high PNI groups.

3. The length of hospital stay was significantly longer in women (t=-2.087,
7=.039), and decrease in the amount of food one week before hospitalization
(t=-3.556, p=.001). Subjects with a weight loss of more than 5% during the
hospital stay had significantly longer total length of stay (t=-2.115,
7=.037) and postoperative length of stay (t=-2.115, p=.037). Patients with

postoperative complications had longer total length of stay (t=-3.897,
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p<.001) and postoperative length of stay (t=-4.472, p<.001). Subject's total
length of stay was longer when platelet (t=-2.073, p=.041), lymphocyte
(t=-1.987, p=.050), CRP (t=-2.762, p=.007), and total protein (t= -1.984,
7~=.050) were abnormal. Preoperative length of stay was longer when
hemoglobin (t=-3.326, p=.001), lymphocyte (t=-2.072, p=.041), CRP (t=-2.647,
7=.009), and total protein (t=— 2.267, p=.026), total bilirubin (t=-3.267,
7=.001), and ALT (t=-2.974, p=.004) were abnormal. Postoperative length of
stay was statistically longer when platelet (t=-2.067, p=.041) and CRP
(t=-2.026, p=.045) were abnormal.

4. Total length of stay according to the nutritional indexes of the subjects
was long in the low GNRI (t=-2.090, p=.039) and Low PNI (t=-2.287, p=.024)
groups. Length of stay before surgery was also longer in Low GNRI (t=-3.506,
p~.001) and Low PNI (t=-3.796, p<.001).

5. Multiple linear regression analysis showed that GNRI, PNI, 5% weight loss
during hospital stay, postoperative complications, platelets counts were
factors affecting the total length of hospital stay (£=.223, p<.001 in Model
1, F=.224, p<.001 in Model 2). GNRI, PNI, the amount of food one week before
hospitalization were factors affecting the preoperative length of stay
(=185, p<.001 in Model 1, F=.201, p<.001 in Model 2). Postoperative
complications and platelet counts were factors affecting postoperative

length of stay (£=.229, p<.001 in Model 1, #=.229, p<.001 in Model 2).
The study results showed that poorer preoperative nutritional status delays

total length of stay and peoperative length of stay in elderly patients with

pancreatic cancer. Assessment of nutritional status of patients using GNRI and
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PNI is a good strategy for evaluating elderly patients at high risk for longer

length of hospital stay.

Key words : elderly cancer patient, pancreas surgery, nutritional index, GNRI,

PNI, length of stay
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