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Abstract

Background and Objective

Nonalcoholic fatty liver disease (NAFLD) is known to be caused by metabolic syndrome.
Pancreaticoduodenectomy (PD), is also reported to induce rapid development of
NAFLD. However, its predictive factors and its relationship with survival are unclear.

Patients and Methods

In 140 cases with PD at our institution, presence of NAFLD was diagnosed from the

findings of CT after PD. Early-NAFLD was defined as that which was diagnosed with

CT taken in 6 months after PD. Predictive factors were identified from postoperative

blood sample data. In patients with PD for pancreatic cancer relationship between

early-NAFLD and survival were analyzed.

Results

NAFLD after PD developed in higher rate in patients with pancreatic cancer compared

with those with other diseases (42.3%, p<0.001). In blood sample data, liver enzyme,

nutritious factors, and HbAlc were significantly correlated to the development of post—

PD NAFLD. In patients with PD for pancreatic cancer, the development of NAFLD

and perioperative chemotherapy revealed to have no significant relationship, and it was

also proven to be not significantly different in each survival.

Conclusion

Post—-PD NAFLD was diagnosed with higher rate in patients with pancreatic cancer,
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and perioperative data of nutrition and diabetes, and postoperative liver enzyme data
were its surrogates. Although post—PD NAFLD was not correlated with poorer survival,
earlier diagnosis and prompter therapeutic intervention is necessary to prevent from

NAFLD getting worse which was reported to induce mortality.
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(F 1) R+ TRV BRI A A TE ) R 1 =

n=140

Age, year (median (range)) 71 (30-89)
Sex, n (%)

% 78 (55.7)

ES 62 (44.3)
Pre—operative BMI, kg/m2 (median (range)) 22.3 (15.1-32.9)
Disease, n (%)

g 64 (45.7)

HEE S 30 (21.4)

TR TLEEEE 17 (12.1)

IPMN 18 (12.9)

Others 11 (7.9)
Operation method

PPPD 86 (61.4)

SSPPD 54 (38.6)

BMI: Body Mass Index, IPMN: Intraductal Papillary Mucinous Neoplasm,
PPPD: Pylorus—Preserving Pancreaticoduodenectomy,

SSPPD: Subtotal Stomach—Preserving Pancreaticoduodenectomy
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(322) WEaa + —Ha NG I BRITRET T ICRE RY - JEIRORe R E (1] FE A8 1

g T e FE PfiE
n 64 76
Age, year (median [range]) 72 [30-85) 71 [42-89) 0.460
Sex, n (%) 0.112
F 31 (48.4) 42 (61.8)
48 33 (51.6) 29 (38.2)
Pre—operative BMI, kg/m2 (median [range)) 22.0 [16.5-32.4) 22.4 (15.1 - 32.9) 0.834
Operation method, n (%) 0.004
PPPD 31 (48.4) 55 (72.4)
SSPPD 33 (51.6) 21 (27.6)
ATl B LA, n (%) <0.001
Yes 33 (51.6) 3(3.9)
No 31 (48.4) 73 (96.1)
it B b5, n (%) <0.001
Yes 54 (84.4) 25 (32.9)
No 10 (15.6) 51 (67.1)

BMI: Body Mass Index
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(5%3) ¥ BRI DONAFLDFIEENS D L
ERERE (n=64) FEFEERE (n=76) & &t (n=140) Pt

Early-NAFLD 27 9 36 <0.001
FH:Early-NAFLD 37 67 104

AlI-NAFLD 31 9 40 <0.001
FEAI-NAFLD 33 67 100

NAFLD: nonalchoholic fatty liver disease
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(#4) Early-NAFLDO 7

4A) BERRE B TR R B LA Early-NAFLDBEO Bt

B) WEREREIC 3017 ffi 10 A FR L7 B LHf 4 Early-NAFLDFSEO it

C) MRt BTt 2 A BRIV LAiTHEarly-NAFLDRIE OBt

Early-NAFLD (median (n, min - max) FEarly-NAFLD  (median (n, min - max) P value Early-NAFLD (median (n, min - max) FkEarly-NAFLD  (median (n, min - max) P value Barly-NAFLD (median (n, min - m: HEEarly-NAFLD (median (n, min - max) P value

Plt (X10'4/ L) 22.7 (n=27, 13.7- 43.2) 22.1 (n=37, 11.1 - 40.1) 0.355 Plt (X10°4/ p L) 24.9 (n=27, 8.2 - 42.6) 22.5 (n=35, 9.5 - 47.5) 0.050 Plt (X10°4/ p L) 19.3 (n=26, 8.8 - 35.2) 19.6 (n=36, 8.5 - 41.3) 0.485
WBC (/L) 6200 (n=27, 3400 - 13600) 5500 (n=37, 3300 - 13900) 0.496 WBC (/1L) 6100 (n=27, 3700 - 11400) 6000 (n=35, 2700 ~ 10000) 0.771 WBC (/L) 4600 (n=26, 1700 - 10700) 4700 (n=36, 2200 - 8100) 0.248
Ly (/uL) 1520 (n=26, 630 - 3264) 1571 Quwm, 795 - 3762) 0.705 Ly (/uL) 1456 (n=18, 400 - 2407) 1152 (n=29, 340 - 2790) 0.540 Ly (/uL) 1344 (n=03, 321 - 4307) 1296 (n=29, 592 - 3192) 0.971
TP (g/dL) 6.9 (n=27, 5.7 - 7.6) .0 (n=37,5.2-8.1) 0.273 P (g/dL) (n=25, 4.9 - 8.0) 6.1 (n=34, 5.0~ 7.1) 0.265 P (g/dL) 6.7 (n=25, 4.7 - 8.6) (n=35, 5.3 - 7.9) 0.892
Alb (g/dL) 3.6 (n=27, 2.7 - 4.7) ? 37,28 - 4.9) 0.079 Ab (g/dL) 3.3 (n=26, 2.3 - 4.3) (n=35, 2.1~ 4.0) 0.121 Ab (g/dL) 3.6 (n=26, 2.5 - 4.4) 3.7 (n=36, 2.6 - 4.5) 0.427
T-Bil (mg/dL) 1.00 (n=27, 0.21 - 9.89) 0.71 (n=37, 0.35 - 2.46) 0.137 T-Bil (mg/dL) 0.55 (=27, 0.20 - 1.55) 0.54 (n=35, 0.35 - 1.68) 0.487 T-Bil (mg/dL) 0.53 (n=26, 0.27 - 1.98) 0.64 (n=36, 0.36 - 1.41) 0.194
AST (IU/L) 35 (n=27, 17 - 344) 23 (n=36, 13 - 195) 0.031 AST (IU/L) 25 (n=27, 11 - 101) 25 (n=35, 11 - 72) 0.938 AST (IU/L) 29 (n=26, 15 - 169) 23 (n=36, 12 - 77) 0.151
ALT (IU/L) 44 (n=27, 10 - 232) 22 (n=36, 7 - 291) 0.023 ALT (1U/L) 28 (n=27, 8 - 165) 25 (n=35, 5 - 90) 0.518 ALT (IU/1) 21 (n=26, 9 - 89) 21 (n=36, 9 - 103) 0.592
LDH (1U/1) 182 (n=27, 134 - 302) 186 (n=37, 114 - 331) 0.532 LDH (IU/L) 163 (n=27, 117 - 257) 166 (n=35, 112 - 232) 0.182 LDH (IU/L) 200 (n=26, 133 - 300) 185 (n=36, 125 - 264) 0.064
ALP(IU/L) 413 (n=26, 168 - 1736) 299 (n=37, 139 - 1280) 0.199 ALP (IU/L) 357 (n=27, 189 - 1417) 299 (n=35, 151 - 827) 0.022 ALP (IU/L) 289 (n=25, 196 - 944) 272 (n=36, 142 - 474) 0.224
yGTP(IU/L) 68 (n=27, 12 - 883) 38 (n=37, 10 - 1035) 0.09 v GTP (IU/L) 44 (n=26, 10 - 339) 27 (n=35, 10 - 279) 0.047 v GTP (IU/L) 23 (n=26, 10 - 198) 26 (n=36, 12 - 106) 0.568
T-Cho (mg/dL) 179 (n=24, 99 - 267) 185 (n=32, 77 - 280) 0.679 T-Cho (mg/dL) 166 (n=7, 101 - 198) 115 (n=10, 78 - 148) 0.040 T-Cho (mg/dL) 119 (n=13, 72 - 190) 148 (n=19, 97 - 209) 0.033
CRP (mg/dL) 0.28 (n=27, 0.01 - 2.94) 0.13 (n=37, 0.01 - 2.59) 0.411 CRP (mg/dL) 0.26 (n=27, 0.01 - 6.66) 0.56 (n=35, 0.01 - 12.21) 0.514 CRP (mg/dL) 0.07 (n=26, 0.01 - 7.03) 0.06 (n=36, 0.01 - 3.65) 1.000
HbAlc (%) 5.8 (n=25, 4.0 - 9.3) 6.3 (n=33, 5.1 - 10.0) 0.025 HbALc (%) 5.6 (n=7,3.9-6.2) 6.1 (n=9, 4.9~ 7.1) 0.049 HbALc (%) 5.9 (n=17,5.3-17.2) 6.3 (n=18, 4.0 - 7.4) 0.654

D) FHERERE IS DT ATERILIE A LA Barly-NAFLDISSE O et E) JERERRREICH 13 4007 10 R (LR B LA Early-NAFLDFJE Dbt 4F) JEREREREIC 3017 A0 20 A FR (LR A LHf £ Early-NAFLDFJE OBt

Early-NAFLD (median (n, min - max) FERarly-NAFLD  (median (n, min - max) P value Early-NAFLD (median (n, min - max) FEEarly-NAFLD (median (n, min - max) P value Early-NAFLD (median (n, min -ma:  FEEarly-NAFLD (median (n, min - max) P value

Plt (X10°4/ ¢ L) 17.9 (n=9, 5 - 45.5) 22.3 (n=67, 8.3 - 52.5) 0.809 Plt (X10°4/ x L) 18.1 (n=9, 6.0 - 50.2) 25.2 (n=66, 6.9 - 54.7) 0.100 Plt (X10°4/ p L) 20.8 (n=8, 17.3 - 35.4) 23.9 (n=63, 9.8 - 57.5) 0.326
WBC (/L) 5600 (n=9, 3100 - 8800) 5600 (n=67, 3000 - 9600) 0.797 WBC (/L) 5300 (n=9, 2700 - 9600) 6000 (n=66, 1800 - 19000) 0.324 WBC (/L) 6100 (n=8, 4700 - 11700) 5300 (n=63, 2300 - 15900) 0.164
Ly (/ul) 1408 (n=9, 775 - 2279) 1331 (n=66, 369 - 2967) 0.591 Ly (/uL) 1056 (n=7, 636 - 2275) 1122 :_uum. 104 - 3936) 0.633 Ly (/uL) 2040 (n=7, 1296 - 3159) 1428 (n=49, 396 - 5312) 0.044
TP (g/dL) 6.3 (n=9, 5.6 - 7.5) 6.9 (n=66, 5.5 - 7.7) 0.010 TP (g/dL) 6.2 (n=9, 5.2 - 6.5) .5 (n=63, 5.2 - 7.7) 0.020 TP (g/dL) 6.8 (n=8, 6.2 - 7.6) ? 60, 4.0 - 7.5) 0.427
Al (g/dL) 3.8 (n=9, 3.3 - 4.3) 3.9 (n=67, 2.5 - 4.9) 0.784 Alb (g/dL) 3.3 (n=9, 2.8 - 4.0) .3 (n=65, 2.1~ 4.2) 0.927 Al (g/dL) 3.6 (n=8, 2.8 -3.8) .7 (n=63, 2.3 - 4.3) 0.225
T-Bil (mg/dL) 1.08 (n=9, 0.37 - 2.27) 0.75 (n=67, 0.27 - 14.92) 0.574 T-Bil (mg/dL) 0.46 (n=9, 0.25 - 0.75) 0.52 A: 65, 0.20 - 4.07) 0.212 T-Bil (mg/dL) 0.53 (n=8, 0.31 - 1.20) 0.49 A: 62, 0.19 - 1.37) 0.599
AST (IU/L) 27 (n=9, 16 - 158) 26 (n=66, 13 - 200) 1.000 AST (IU/L) 19 (n=9, 12 - 41) 6 (n=66, 12 - 695) 0.036 AST (IU/L) 33 (n=8, 16 - 62) 4 (n=63, 14 - 231) 0.037
LT (IU/L) 42 (n=9, 12 - 404) 25 (n=66, 5 - 524) 0.463 ALT (U/1) 19 (n=9, 12 - 79) 24 (n=66, 5 - 242) 0.775 ALT (U/1) 30 (n=8, 8 - 68) 22 (n=63, 6 - 307) 0.143
LDH (IU/L) 154 (n=9, 138 - 331) 182 (n=67, 111 - 300) 0.091 LDH ( 138 (n=9, 119 - 185) 159 (n=66, 110 - 724) 0.011 LDH (1 188 (n=8, 152 - 267) 163 (n=63, 102 - 441) 0.018
ALP(IU/L) 291 (n=9, 150 - 607) 267 (n=67, 121 - 1955) 0.853 ALP (IU/L) 289 (n=9, 178 - 577) 296 (n=66, 143 - 1018) 0.782 ALP (IU/L) 399 (n=8, 311 - 623) 314 (n=61, 125 - 1266) 0.006
v GTP (IU/L) 82 (n=9, 13 - 308) 50 (n=67, 10 - 1156) 0.641 P (U/L) 35 (n=9, 13 - 176) 35 (n=66, 11 - 328) 0.922 v GTP (IU/L) 42 (n=8, 10 - 58) 25 (n=62, 10 - 200) 0.524
T-Cho (mg/dL) 166 (n=7, 125 - 177) 178 (n=62, 122 -593) 0.103 T-Cho (mg/dL) 94 (n=1, 94 - 94) 120 (n=21, 90 - 190) 0.156 T-Cho (mg/dL) 124 (n=1, 124 - 124) 149 (n=26, 82 - 238) 0.369
CRP (mg/dL) 0.16 (n=9, 0.04 - 1.59) 0.10 (n=67, 0.01 - 8.11) 0.177 CRP (mg/dL) 0.41 (n=9, 0.02 - 4.18) 0.41 (n=66, 0.01 - 7.32) 0.987 CRP (mg/dL) 0.09 (n=8, 0.02 - 0.83) 0.18 (n=63, 0.01 - 3.95) 0.291
HbAlc (%) 6.5 (n=7,5.9-7.1) 5.8 (n=59, 4.6 - 15.4) 0.041 HbALc (%) 6.2 (n=2, 5.6 - 6.8) 5.7 (n=22, 5.0 - 6.5) 0.293 HbAlc (%) 6.0 (n=5, 5.9 - 6.6) 5.6 (n=36, 4.5~ 6.7) 0.062

NAFLD: nonalchoholic fatty liver disease
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(3%5) IR REIC I 1T ANAFLD ML S RE O 7

Early-NAFLD F£Early-NAFLD AEF Pfi

NACTL 10 21 31 0.119
NACHY 17 16 33
&t 27 37 64

(£5A) Early-NAFLD ARSI L FHEO B

Early-NAFLD = JEEarly-NAFLD &5t Pfi
ACT72L 2 8 10 0.122
ACTHY 25 29 54
it 27 37 64
(F5B) Early-NAFLD &4l t4 i B b B Okt
AII-NAFLD  3EAI-NAFLD &t PiE
ACT72L 4 6 10 0.561
ACTHY 27 27 54
it 31 33 64

(3%5C) AIFNAFLD &R B A B L S FRE Ot

NAFLD: nonalchoholic fatty liver disease, NAC: Neo Adjuvant Chemotherapy, ACT: Adjuvant Chemotherapy
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(3%6) HERERELZ 431 DEarly-NAFLD & P4 LD ft

Early-NAFLD 3EEarly-NAFLD Pi#
it A (P JefiE(A)) 39.0 34.0 0.583
P RS AR A7 I ] (P i (H) 13.3 15.2 0.488

NAFLD: nonalchoholic fatty liver disease
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A ARG UIERIER] (203 1)

it 3-6 2> H OHH CT MR STV (45 )

fluliis & OFOIERD 0% (9 Bi)

#iED CT ¢ NAFLD JLvEA-7-4
QB 9BT N a— VAR E N ERE* L 2 #)

A5x4 (140 f1)

NAFLD :nonalcoholic fatty liver disease
*:NAFLD {81757 va— VB E&EO LA Bt 30g/H, &M 20g/H
1) AR DO R GHRER] D7 r—
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2 JWHRICHT D Early-NAFLD #£, Jf Early-NAFLD #EL T8 L ORISR
! i??é?&?ﬁ&?m

0.8
06 Log-rank p=0.583
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044 | e
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2A) Early-NAFLD #£&3f Early-NAFLD & D RO A A7 I T O E

P

—Early-NAFLD
- - - 3EEarly-NAFLD

0.8
0.6
£FE
Log-rank p=0.488
0.4
0.2
0.0
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HEEBRETIS (8)

2B) Early-NAFLD #£EJE Early-NAFLD EEE DM O i1 HE I8 A O fa )

NAFLD :nonalcoholic fatty liver disease
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