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[ ZE] B9 AR RAEFS bR , L35 S PR /6 L A0 (neutrophil to lymphocyte , NLR) FIIL/IMiz/ibk 4R (platelet to lym-
phocyte, PLR) 7EJE IR S5 N 2L IR B e M e (intraductal papillary mucinous neoplasm , [IPMN VARSI E . T s [l
PSR 5 BE R 55— B BE Be 2015 4F 1 H—20204F 12 H (¥ IPMN FA B, ¥ 21U B2 e iy, s — =
B G IRTEAR GEARFRIR RAETET , SR FHF 2 I A S IPMN [ AR 8 . 458 : NLR \PLR .CA19-9 JE YR (carcino em-
bryonic antigen, CEA) BEIN R /Iy I 50 BEZSTT | BRAS AR SAR MU 1 55 IPMN BB PEE AR OG . NLR \CA19-9 J2 38 i /Ay it
WAL IPMN P07 G 26 . PLR AR P R/ A TR0 IPMN £ 25 2 1) R B 78038 4 (high grade dysplasia, HGD) i S7 fE RS A
# ., CA19-9 Jy IPMN £ 495 (intraductal papillary mucinous carcinoma, IPMC) RSz fE ke 2% . LT NLR . CA19-9 A4 fif
R/INHY BB IPMN Y 2R T A 0.806, 32 FUM AT AU AT B b i TN AL BE . 4518 : NLR \CA19-9 I i /Iy 500
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R RIFE R A 254N T
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Diagnostic value of inflammatory markers in malignant transformation of intraductal

papillary mucinous neoplasm of pancreas

QIU Chenjie', WANG Xuebing', LI Haifengz, LU Zipeng' ,ZHANG Kai', JIANG Kuirong',MIAO Yi',GAO Wentao"
'Pancreas Center, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029; °Medical School of
Southeast University , Nanjing 210009, China

[Abstract] Objective: This study aims to investigate the diagnostic value of inflammatory markers including neutrophil/lymphocyte
(NLR) and platelet/lymphocyte (PLR) in malignant transformation of pancreatic intraductal papillary mucinous neoplasm (IPMN).
Methods: The IPMN patients in the First Affiliated Hospital of Nanjing Medical University from January 2015 to December 2020 were
retrospectively analyzed. The general information, clinical indexes, imaging indexes and inflammatory indexes were collected , and the
nomogram was used to construct the prognostic model of malignant IPMN. Results: NLR, PLR, CA19-9, (carcino embryonic antigen,
CEA) , cyst size, enhanced mural nodule and abrupt changes in the pancreatic duct caliber were associated with the malignant
progression of IPMN. NLR, CA19-9 and cyst size were independent risk factors for malignant IPMN. PLR and cyst size were
independent risk factors for IPMN with high-grade dysplasia (HGD). CA19-9 was an independent risk factor for IPMN with invasive
carcinoma (IPMC). The area under the curve for predicting malignant IPMN based on NLR, CA19-9 and cyst size was 0.806. The
prognostic model had good prediction performance. Conclusion: NLR, CA19 -9 and cyst size were independent risk factors for
predicting malignant IPMN, while PLR and cyst size were independent risk factors for predicting HGD. Inflammatory markers played
important role in the malignant progression of IPMN, which can be used as a useful supplement to Fukuoka guidelines.
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JER AR N FL AR FE P IR (intraductal pap-
illary mucinous neoplasm , IPMN ) /2 fig Jli 25 15 ifr 92 114
FEEEMZ —  IPMN 53 3 B, 4045 73 52 e 4 1l
(branch duct IPMN, BD-IPMN) . &= 45 % (main duct
IPMN, MD-IPMN) J2 i 45 ! (mixed type IPMN, Mix-
IPMN), 55211 BD-IPMN (14 10 4F: A A8 AR 45
1%, 2924 20% , 1fif MD-IPMN R85 KU 334 709, )
W L B AL I B TPMN R 5B g I &
FIRTOCT IPMN fY 1l PRAE B 2 A8 X FE =

R A R X R Y IR SRR, T
ARUIER™ o (HFE RS2 bR ] th AR LEFR AR PTA |
AN NAEE [B] 8 [m] IFHER AT A AN

H HTA BFFE K B, JAE A b A v Mok 200 ff /b 2
41 g (neutrophil to lymphocyte , NLR) FlIfiL /N /i B
41 e (platelet to lymphocyte, PLR) ZE R 127 Tl f5
ARJE R AT BT B A7 o e 4 A
F AR TPMN PR AL A9V AT il (5
FEAERIAS RS2 H AT AR FE LIRS T IPMN R 1
J& (intraductal papillary mucinous carcinoma, IPMC)
) £ B8 R 25, T AR B TPMIN P 12 5 591 AS il 750 48 A=
(high grade dysplasia, HGD) 2% JE&Hrp | 45 X 45 p 4
7 4 I HGD I BRI B T ARYIER , g E A wF 5T
ENI TR E S A B N5k NS SE PN
ASH [ B 23T, PPAl S AE FE AR TE IPMN AR £k
T (ELHE HGD FILIPMC) Y2 W (8, IFHR 1T 45 5 1
XI5 e 48 AR 912 W 8 S0, AT R i o T R IR IE 42
e S,

1 X&FAE

1.1 x%

B 3 B e o BE R R — B B2 e 2015 48
1 H—20204F 12 A B9 IPMN TR #83% , h Abnife ly
VIBRRAS H SV 2 W IPMN HOR A I Ho A%
PERIES | HEBR bR R TC R AE TR b S50 B R
L H BRI A e IR G 1A
HATHB B B AR
1.2 Fik
1.2.1 BRI E

AR R B BB TS A — R R
HORHET7 d N SSREFEBR CrPPoRz 4 | 9k 0 240 B .
ANKR) THRERR R GAARSF AR R A . NLR
Shy v 40 B 5 9 B 400 B B 5 PLR Ry I/ B 5 i
ELANAL L . WHO 218U B2 70 0K IPMN 434 -
IPMN A% ¢ 1) A~ #8354 2 (low grade dysplasia,

LGD) .IPMN £ HGD 2 IPMN £EIPMC™, K HGD &
IPMC JH A4 IPMN K LGD FTHGD I g A ML 4
A2, RO DIBRAR S 9% [ 5 500 B R s bR
FE SCRHIE I 1 mm Y ] Y SR 4
122 #EFhEFE KI5 %

BEARATAL AR A R ARG CT A1 (80 MRI,
R A XI5 F [0 O 52 R0 3 18 R T I PR 4R
FEBR, G R bR B 56 20 B (CA) 19-9 i
FRAR S, SR A8 PR HG IPMN 278 48 i k)N |
BEZETY | F RS BAS A DA S8 AR e As A4 B 38 o
JERRRZE AR5 o BRI 9 H 430
PeE SONRME KR, 2800 UhZ2 P HRERITZ
Mo FEPAT AN & E RS R R R
JHRAS T AR SRR 28 SR P AR AR AR AL 3T | v A5
HAAAHZ 3 mm,
13 %itss

K SPSS21.0 A AT Ge it 27 40 B, 51 £ KT HE
BRI RIET . XM TIES M ES AR 5 ok
BB bR fE2E (x £ ) HHER  AEIE 4045 R I
B A M Q1L Q) IR s X T3 K78 & R
BB A 5y LA 8 o B 2R 53 Hr ok R
55, Z R M2k F 7T Logistic [B11H o 511 28 K 1)
T Z R s ek = . SR
A RHE 2 (ROC) 23 B LU 38 4% 1 9 8 s S 930
BRI AL IPMN (2 . P <0.05 8254
Giit i s

2 # R

2.1 —fEFH

ABFgE g A 130 1] IPMN s, Bk S 4 k£
$(70.8%) o 42.3%0) FEE TG G PRAEIR | S iAA:
B AR B 5 45.49% 19 Fo 3 LA R o = B R Ik
12 FARITALUET I8 VIRA R £(56.2%,73/
130) o 5% MR 76 1 Sk 90 | JBR AR K i B o0 A AH 24
B A VIR AR A o A 5 9 B2, 82 491 8 TPMIN £
LGD, 21 5 } IPMN £ HGD, 27 5] 2 IPMC, H:rfig
e 14 95 41 TPMN 19 RO VIR %k 57.7% (HEBR 1 1] A&
iR TIZ%, 3= 1),

B AR B R AT AR F KA 0 B E R 95 i), Horp
BD-IPMN 40 fji| , MD-IPMN 21 4] , Mix-IPMN 34 {4,
PRI %L 27.79 mm, FHAE B2 K 5.62 mm,
11.6% 1) 5 E A RAT AR SRS R 3, 18.9% 1
BEA R R RN (R 2) . ARFTNLR A ECH
2.23,PLR Y%k 117.04,
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Table 1 General demographic information

K2 MikIEREREFER

Table 2 Blood indexes and imaging indexes

eS| BilEe  EH(%)
PE 51
& 38 29.2
EE] 92 70.8
(% 3+ s5) 64.57 +9.02
TCREAR A K 30 55 423
L1 59 454
JEE R 5% 10 7.7
HOE 6 4.6
R TR 23 17.7
WA
YRERIN 2 47 36.2
W PRI 29 223
JHRAR A 18 13.8
L 53 40.8
IR 12 9.2
ki 14 10.8
FAFA
PRER AT BT AR I VIR A 47 36.2
1 o it 151178715/ N 26 20.0
JEEAR R OIBEAR 40 30.8
BRI AR 10 7.7
S PEIBRA 3 2.3
BER 4 3.1
PP
S 80 61.5
& 25 19.2
=2 25 19.2
Jig AR
LGD 82 63.1
HGD 21 16.2
IPMC 27 20.8
FGHIR/ N em, M(Q1, 05) ] 3(2,4)
WS IM(Q., Q)] 7(4,12)
P2 9k £ 285 A R 0(0,0.25)
JEALIM(Q1,Qs) ]
V1% Rt )
RO 15 57.7
R1 11 423
2.2 NLR.CA19-9 Fe % it X > 7 &M IPMN 89 2k 52

RS A S5 95 P 855 4324 IPMN £ LGD . IPMN
EHGD JIPMC 341 . FbA 3 41834 I AR | Il i 45
b A5 36 b &% B, NLR . PLR , CA19-9 J& IR 1 Ji
(carcino embryonic antigen, CEA ) \ZE /N I 55 EE

B Horl
Ei=tan WP A AR (P A0 80 (%)
MgFaEdr[ M(Q., Qs) ]
LRl il 3.58(2.57,4.56)
WREL40AE 1.56(1.20,1.93)
JITRNY3 189.50(166.00,230.00)
NLR 2.23(1.54,3.02)
PLR 117.04(100.00,161.20)
CA19-9(U/mlL.) 15.67(9.57,33.60)
CEA(ng/ml.) 2.76(1.85,4.27)
IPMN 257
BD-IPMN 40 42.1
MD-IPMN 21 22.1
Mix-IPMN 34 35.8
A 35
BN 27.79(19.63,44.08)
[mm,M( 0 ,Qz)]
TR EE 5.62(3.04,9.32)
[mm,M(Q:,0Q5)]
TG RESEY 0(0,4.31)
[mm,M(@ ,03)}
JHRAE AR G SR el AR
T 84 88.4
H 11 11.6
TR 2 4
Jo 77 81.1
H 18 18.9

SET A AR SRR A W E S R (R
3) . W R LGD A% IPMN (HGD+IPMC)
ZHIEAT LA, NLR \CA19-9 .CEA 2 [ A/ NFIHE 5
AR BESIIFER . BHAAZHE T
RIN,NLR \CA19-9 FIHE i K/ N Ay i 4k IPMN 19
M7 fER R (£ 4).

2.3 PLRA=EM K4 HGD 892k 5 5 1o B &

Mt R HGD A ST fE R K 25
$EHCLGD FTHGD My B4 , M B AT R 2R 40
M B0, PLR (4 iR/ NG5 BE 25 Y B ¥ 501
EF(R3), ZHENPEER BR PLRFIEER K
ANREN HGD WA ST fERE 2 (K 5) .

2.4 CA19-9 A IPMC 89 4k 5 .1 B %

PEAR , B T TPMC b 7 fa b PR 22, 8 1
FHAy R A SR 2R 2 (LGD+HGD) F1 IPMC % 4H i3k
T HOE, PR R A HT 45 S /R CA19-9 .CEA HEf K
IN B AR SRR 5 IPMC B E G (% 3) ., |k
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Table 3 Univariate analysis of blood and imaging indexes (n)
18hr LGD(1) HGD(2) IPMC(3) P Pffllws. (2+43)]  Pf(1wvs.2)  PAH[(1+2)ws. 3]

NLR 0.047 0.014 0.089 0.068
<2.59 41 6 8
>2.59 20 8 12

PLR 0.034 0.137 0.011 0.607
<134.82 40 4 13
>134.82 21 10 7

CA19-9 <0.001 <0.001 0.097 <0.001
<39 U/mL 56 10 7
>39 U/mL 5 4 13

CEA 0.033 0.025 0.708 0.028
<4.7 ng/ml 53 11 12
>4.7 ng/mL 8 3 8

TPMN 2524 0.681 0.434 0.634 1.000
BD 15 2 4
MD+MIX 46 12 16

PR 0.002 <0.001 0.008 0.017
<3 cm 41 4 6
>3 em 20 10 14

TR EHAE 0.173 0.061 0.162 0.292
<5 mm 30 4 6
>5 mm 31 10 14

TR BESE Y 0.048 0.025 0.028 0.753
<5mm 53 8 15
>5 mm 8 6 5

JERAE AR B SR kAR 0.011 0.296 0.577 0.012
o 56 14 14
H 5 0 6

iR 2 4 0.162 0.052 0.308 0.272
v 53 10 14
#H 8 4 6

F4 EHEIPMNBSEEDH
Table 4 Multivariate analysis of malignant IPMN

®5 HGDHIZEESI
Table 5 Multivariate analysis of IPMN with HGD

febr OR 95%C1 P LD OR 95%CI P
NLR 2.788 1.148~6.774 0.024 PLR 6.119 1.447~25.880 0.014
CA19-9 9.464 2.750~32.570 <0.001 FEh RN 5.823 1.393~24.340 0.016
CEA 1.993 0.562~7.067 0.286 TR BELS Y 4.150 0.948~18.160 0.059
LB VIN 3.830 1.323~11.09 0.013
SRS 2.894 0.852~9.832 0.089 0.806, fHURRE }y 0.794, 47 5% B 4 0.803, T NLR

RFERR A Z R 25307 K B8 CA19-9 Sy Tl TPMC 1
M fER R R (£ 6) .
2.5 ROCH T RI| & B M

A NLR ., CA19-9 J 48 [if /N Fit il % 4 IPMN
1 ROC M2 ULIET 1o 2 00 IS 80 g ity 4 1 A2

Je CA19-9 Byt £ T T AR, 4351 h 0.644 12 0.709 (3
7)o 3T NLR.CA19-9 S HE iR/, ket 1 3 2R 4]
DLFINEAE IPMN A o] e (812) o 3 AMERA T
A R S AN FIUI AR RS (R PEAR RE 1, 2T & B 5
DRSS TR Py A v it 206 5 PRAR R 28— Bk oy, B e
A TR RE
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Table 6 Multivariate analysis of IPMC

D OR 95%C1 P
CA19-9 8.705  2.524~30.020  0.001
CEA 2769  0.732~10.470  0.133
FEMRN 2788  0.773~10.060  0.117
A AR R 5.067  0.967~26.550  0.055

104 ROC 2%
0.8

iy 067

=)

F 041

0.2
0 T T T T 1
0 0.2 0.4 0.6 0.8 1.0
1-FE5E
E1 E-TFNLR.CA19-9FAZEMA/NITINERE ROC S 17
Figure 1 ROC analysis of prediction models based on

NLR, CA19-9 and cyst size

x7 FMFEHERETNERLROC 757
Table 7 ROC analysis of blood indexes and prediction
model
izt AUC  HURE FERE
NLR 0.644 0412  0.869
PLR 0.575 0206  0.984
CA19-9 0.709 0500  0.951
CEA 0.601 0735  0.459
6 NLR .CA19-9 B3¢/l A/ 0.806  0.794  0.803

A

3 TE

it

FIRTSC T IPMN A2 R AR S SO T X1 4
P, 35 F 3L TSR, L85 3 UG RAE B3R 8 TR
B MR RS T AFENE IS - R ErAE (B
BELPE SR SETRRELE TS5 mm RS EAE>10 mm) I
FERAER 3T A IR Y W B TR
R SRS BRI v A B, HG v BE ORI TR 1 4
bR, T HTR T BAR AR bR AN FERERG o )R, [ BELS
A TR PR A TEXEVEAL PP IO A%
WA AL, X IPMNGEAR A TN AN 2 PR R

0 10 20 30 40 50 60 70 80 90 100
Poinls L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
>2.59
NLR T !
<2.59
> 39
CA199 T )
<39
>3 cm
Tumorsize T !
<3 cm
Total Points L S S B B B L B B L B B L L B B B B B L LI S B |
0 20 40 60 80 100 120 140 160 180 200 220
Probability T T T T T T T T 1
0.1 0.2 0.3 04 05 06 0.7 0.8 0.9
B2 EFNLR.CA19-9FFEMK/NEIFI L EEE

Figure 2 Construction of a nomogram based on NLR, CA19-9 and cyst size

PR )3 FARBOEME IPMN Y58t

FEXTT 5, SAEHR AR LA T8 B WM e
EVA B2, RAEFE AR X T B S AL Stk e
SR P 1 BRE B 4 1 A AR ELA T
7 IPMN H A 008 , B A W98 Lk IR SR b
TE IPMN (B2 b A Z2W A", NLR 5
PLR T8 BD-IPMN 32 1458 10 kST fa B R 2%
24 NLR BB X35 7 S BRUN F8 a 1sF, AT 48 e 48 7l 119
FESEE (A R BUE W 3E TR Y PLR IS X 2L 45 g
B, RS R W, R U R IR

FIHDIBR 5 IPMN (9 558}, 9 BE o> A R &b

HE B 95T F8 b5 1912 WAL BE e 2 3 G0 R34
KILNLR 5 PLR ¥ 5 IPMN (1 0% 7 i 5 35 AH 6
NLR 2 0 3% 14 IPMN ()70 57 fe b5 PR 2 1fif PLR R
T HGD Ayt faf 2 . >4 IPMN 3 Jig S IPMC
B, LTS $2 3 T AR, H 22 T LGD .HGD™; 53
HhLGD 1Y I T ARFRAE , M4 7 A AH ¢ F
AREIERAE S, AR AT T AR, H i f
1 B F AR AL A HGD B3, 75 A7 TR B 9
AR DA RS S48 T IPMN AR PR I 58
SEFR BRI A HERIVE R, 1T TPMN & A= 92 J , Hfi)s
TR, PARZEAIHGD .35 i HGD 3% [7]
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