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Abstract

Objective: To investigate the value of procalcitonin (PCT), neutrophil/lymphocyte ratio (NLR) and
their combination in prediction of anastomotic leakage in patients with gastric cancer. Methods:
the clinical data of 135 patients who underwent gastric cancer surgery in the Hospital of depart-
ment of gastrointestinal surgery were analyzed retrospectively. According to the occurrence of
anastomotic leakage after surgery, the patients were divided into two groups: non-anastomotic
leakage group (n = 93) and anastomotic leakage group (n = 42). Propensity score matching (PSM)
was used to reduce the influence of confounding factors, The differences of general clinical data
between the two groups were compared The PCT and NLR of matched Patients on the 1st, 3rd, 5th
and 7th day after surgery were compared, and the Receiver Operating characteristic (ROC) curve
analysis was used to evaluate the value of PCT, NLR and their combination in prediction of post-
operative anastomotic leakage in gastric cancer. Result: The PCT value of anastomotic leakage
group was higher than that of non-anastomotic leakage group on the 3th, 5th and 7th day after
operation, and the difference was statistically significant. On the 5th and 7th day after operation,
the NLR value of anastomotic leakage group was higher than that of non-anastomotic leakage
group, and the difference was statistically significant. ROC curve analysis showed that on the 5th
day after operation, the AUC of PCT combined with NLR was the biggest, which was 0.913, the
Youden index was 0.75, the sensitivity was 87.5% and the specificity was 87.5%. On the 3rd day
after operation, the AUC of PCT was 0.804. The Youden index was 0.563 and the cutoff value was
1.725 ng/ml. Conclusion PCT, NLR and their combination have predictive value in prediction of
gastric cancer for post-operation AL, in which the effect of PCT combined with NLR is the best on
the 5th day after operation. On the 3rd day after operation, because of the early characteristic,
when PCT > 1.725 ng/ml, we should also pay attention to the occurrence of anastomotic leakage.
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Figure 1. Flow chart illustrating the selection of objective patients
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1) S EREE his RGNS FE R BIBTRL, CERAF A I APRHER) B AR R TR, MR IS
AR, PR,

2) FrA B GRS M EINBE G . RJE5E 1. 3. 5. 7 RBEEMEHFIKIL, BIRpaI0ERS
PRFREUE, b NLR = AP 20 it/ 7th C 20 Mt b AL

23. Gt FEAE

KH SPSS26.0 174t it 20 #r, HhIES AT EFREERH( 7 +5)&w, HEHEBCKH ke, H
HRORGH 2 7 2255 1 2 R RER A Leneve K656 HHEUEBER AR IIE IR, dAHERA 4 RS, 5%
GO R ARG 36 . N 48 7] 7 - 43 UG T (propensity score matching, PSM)X VR 4+ 48 stk T4 . N2
R E TAEHFAE 28 (receiver operating characteristic curve, ROC) EL 5 VL Ji5 97 11 AH S 4G 56 458 bk h 2% 1 T FX
(area under curve, AUC). &36/K#E a=0.05.

1) XFEEM) & DA 5 Y)E TR B3 17 DR R T o, 4558 “3€ 17 fw.

Table 1. The differences of general clinical data between the two groups before PSM
= 1. RILECHTAELEEE A AR FTRAI LI

A W& T (n = 93) W& P (n = 42) iy’ P
P51 2.141 0.143
5 59 (63.4%) 32 (76.2%)
e 34 (36.6%) 10 (23.8%)
AR 58.76 £ 11.60 65.57 +7.62 —4.048 0.000*
BMI (kg'm ?) 22.18 +£3.15 24.09 +£2.26 —4.009 0.000*
B HE PRI L 2 (2.20%) 6 (14.30%) 5.621 0.018*
FAM K (h) 3.69 +0.85 3.98+0.92 -1.787 0.076
Jos B4 3 -1.312 0.190
0 7 (7.50%) 1 (2.40%)
I 20 (21.50%) 5 (11.90%)
Il 20 (21.50%) 11 (26.20%)
11 43 (46.20%) 25 (59.50%)
v 3 (3.20%) 0 (0.00 %)
FARITR 2.721 0.257
il 14 (15.10%) 4 (9.50%)
ST A7) 54 (58.10%)) 21 (50.00%)
4B A% 25 (26.90%) 17 (40.50%)
A i & (ml) 201.40 + 157.19 298.81 +337.22 -1.786 0.080
AR Hl FARIEFR
I T #(<10°/L) 5.79+1.58 5.68 £ 1.55 0.407 0.685
H MR A B AR HE (%) 57.67 + 8.86 59.43 +8.35 -1.087 0.279
TR LT B AR o 12 (%) 30.86 + 8.99 28.36 +7.67 1.560 0.121
NLR 214+ 1.05 2.34+0.99 -1.006 0.316
AR ) 38.09 + 4.58 36.65+4.16 1.744 0.083
D2 % fk(mg/l) 0.49 + 0.60 0.69 + 1.03 -1.231 0.224
CEA 4.99 +12.97 5.85+16.32 -0.328 0.743
CAL25 11.83 +10.32 17.72 + 25.88 -1.893 0.061
CA199 35.26 + 100.71 61.07 £ 174.07 -0.895 0.375

R BMI: SAFEIREG NLR: A/ ankignggant{d; *&x P<0.05.
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2) SN 17 TR E 28 1:1 AUCES ELBIAT 0.02 B RAHE 4T PSM, LAY/ 25 AR 4% R 1)
oM, JELTFUCECRTh 32 X, X 64 Bl I AT R R T, a0 <R 27 FioR.

Table 2. The differences of general clinical data between the two groups after PSM
2. REEAEBEEKIGKFTRBIEER

HiH W& T (n = 32) W& P (n = 32) iy’ P
P51 1.641 0.200
% 28 (87.50%) 24 (75.00%)
4 4 (12.50%) 8 (25.00%)
EUS 65.19 +7.87 63.97 +7.77 0.624 0.535
BMI (kg'm?) 22.657 +2.78 23.812+£2.18 -1.849 0.069
A BE R L 0 (0.00%) 2 (6.30%) 0.516 0.472
FARIFK:(h) 3.750 £ 0.98 4.047 +0.99 -1.210 0.231
533 -1.134 0.257
0 4 (12.50%) 1 (3.10%)
I 3 (9.40%) 2 (6.30%)
I 10 (31.30%) 10 (31.30%)
I 14 (43.80%) 19 (59.40%)
v 1 (3.10%) 0 (0.00%)
FARITH 5.989 0.051
1Y) R 9(28.10%) 2(6.30%)
eI R 14(43.80%)) 15(46.90%)
4B 9(28.10%) 15(46.90%)
AR A L & (ml) 216.56 £ 203.97 235.94 + 189.33 -0.394 0.695
R ETH A FR
HAnH (< 10°/0) 6.06 = 1.74 587+ 1.53 0.458 0.648
H MR AT AR XHE (%) 57.29 + 8.52 59.10 + 8.65 -0.846 0.401
Tk 2 4 R AF T B (%) 31.30+7.79 29.01 + 7.86 1.168 0.247
NLR 2.04+0.96 2.27+0.97 -0.926 0.358
A2 (L) 37.71 £3.53 37.85+3.02 -0.168 0.867
D2 % fk(mg/l) 0.54 +0.83 0.56 +0.54 -0.120 0.905
CEA 3.23+4.10 6.61 = 18.63 -1.002 0.324
CAL25 12.33 £10.11 12.79 + 5.06 -0.233 0.817
CA199 53.55 + 138.81 73.79 £ 197.47 -0.474 0.637

VERE: BMI: SR EFEH: NLR: A4/ o 4Hk 40 i 46 HE

3) rHrULEC A AR & PR 5YE ARG5S 1.0 3. 5. 7 R NLR. PCT Z a2 SAFES 127

ZEFE, SR R 37 PR,

Table 3. Comparison of PCT and NLR between 2 groups’ patients at different time points after surgery
3. FEBREARGTREIEELR PCT, NLR BIELER

Ap WG DEH M =32) W& 332 = 32) ¢ K06 P
PCT
Day1 (ng/ml) 1.38+1.08 2.03£229 -1.442 0.156
Day3 (ng/ml) 1.02 +1.90 2.07+1.35 —2.544 0.013*
Day5 (ng/ml) 0.39 +0.28 1.19+0.88 —4.885 0.000*
Day7 (ng/ml) 0.50 £ 0.66 1.10 £ 1.46 -2.126 0.039%
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NLR

Dayl 14.09 + 7.06 16.70 + 7.96 -1.390 0.170

Day3 12.77 + 7.86 17.34 £ 15.51 ~1.485 0.144

Day5 6.26 = 2.09 12.29 +7.34 —4.476 0.000*

Day7 5.03+2.41 9.26 +6.55 —3.432 0.001*
FERe: PCT: F#E52 ) NLR: HANMY/H AR 44Xt fEH: *3FoR P <0.05,

4) N ROC BHZR /ARG 28 3. 5. 7 K PCT. NLR K~ BLA Rk e
“ 2” Fﬁ/j——\‘o

‘K?%le N

€, THEHRTEMR. 45 R

ROCIi1 22
1.0 P I [— 4 I —
; [ fr/
g J
/J 7_u ( _
0.8
I i LRk
> 06 ( o
'E [ / NLR 3rd day after surgery
= ‘ y, g — PCT 3rd day after surgery
2 l [/ — NLR 5th day after surgery
3 ~ J‘ PCT 5th day after surgery
0.4 , NLR 7th day after surgery
/ r ) —— PCT 7th day after surgery
r / PCT+NLR 3rd day after
5 { F ! surgery
Ay PCT+NLR 5th day afer
0.2 yd surgery
cr / PCT+NLR 7th day afer
i/ surgery
0.0 “
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 2. ROC curves for the diagnostic accuracy of PCT, NLR and combination in
carly prediction of AL after gastric cancer surgery at 3, 5 and 7 days after surgery

2. Rig% 3. 5. 7R PCT. NLR RZEHEKRNMBERARGLE AL FUN&E
718 ROC BhZE 5347

Table 4. ROC curves for the diagnostic accuracy of PCT, NLR and combination in early prediction of AL after at different
time points after gastric cancer surgery

5% 4.ROC I T AREAERFE & PCT. NLR X _ZE&TUN AL BYINE
M4 RAE AUC AUC 95% CI A AR LA REE%)  FERE(%) P
PCT
Day3 0.804 0.690~0.918 1.725 0.563 0.594 0.969 0.000*
Day5 0.844 0.750~0.938 0.734 0.562 0.625 0.937 0.000*
Day7 0.749 0.623~0.875 0.330 0.500 0.750 0.750 0.001*
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NLR
Day3 0.560 0.415~0.704 8.330 0.250 0.875 0.375 0.413
Day5 0.803 0.695~0.910 6.490 0.500 0.813 0.687 0.000*
Day7 0.735 0.612~0.859 6.290 0.469 0.688 0.781 0.001*
PCT + NLR B4
Day3 0.796 0.683~0.908 0.421 0.500 0.813 0.687 0.000*
Day5 0.913 0.841~0.986 0.364 0.750 0.875 0.875 0.000%
Day7 0.759 0.642~0.876 0.577 0.438 0.594 0.844 0.000*
TERE: PCT: FFFSERIE: NLR: FI40A/ AR 4% 6: AUC: ROC HiZk FIUIA; *Fx P<0.05.
3. GR

1) MR <7 RARRAILIIIN 135 BB, AR AWIE % 93 Bl RAWIA L1 42 B
X P ZEL I 9 — M PR BERFIEAT B2 A0 AT, RIURFTAEES . BMILL BEATABE IR S 3 MR Bk
5 P<0.05, ZRAGUFEL, WRAVIE HERAEREWEER. A 7 iREAR T, Ehime, K
FH PSM %08 1:1 fUCECELBIAD 0.02 FI-REHMEREAT PSM ULHD, SLiHUCECRRT) 64 Bmfl, BHEIEMI& 1
P W VR 1 4% 32 49, e PR R 52 9, 7 81.3%: et ERE 12 B, o5 18.7%: SN 45~82
%, FHI64.58 £7.77)% . TR 64 B GIEAT IR IR BORHA R R 404, (EHIERI AR . UL
PRI S ARG R TR A 30 T “ 22 27, W) TR S eI & DR E ARG R FR L ST 2 2 7P >
0.05).

2) WA FEAEYIE TEAARIGE 1. 3. 5. 7 RAERRIETEFEL

B 37 AL, AEMA B 5 W& DB B PCT EBREARGS 1 RIABEAE, 43518 1.38 £ 1.08
ng/ml, 2.03 £2.29 ng/ml, {HZEREG 24 (P >0.05); KRG 3 K(t=-2.544, P=0.013). 55 K(t=
—4.885, P <0.01). %5 7 K(t=-2.126, P=0.039)¥) & L4 PCT Bl B & = T AW & LB 4H, ZRE50
2 (P <0.05). NLR 7E B ARJGH 5 K(t=—4.476, P<0.01). 5 7 K(t=-3.432, P<0.01)¥I& 4
Bitim T & DA, ZRAESHFE NP < 0.05). #xelEZESR, FH ROC HiZ¥ &L s PCT
5 NLR BCAR, 232l # TAERHMEf &, B TE 4, & 2.

3) BIEAJEE 3.5.7 K PCT J NLR Hph J —F BRA R ot 5 m AJ5 58 K A4 AL Fill #& 77 1) ROC
Mz i R R: PCT FEARJGE 3. 5. 7 RFUMWIE 119 AUC 405154 0.804. 0.844. 0.749, Z1%45
B3 A: 0.563. 0.562. 0.500; NLR fHEARJGEE 5. 7 K AUC 43714 0.803. 0.735, HARREE 5k
FEEW “F 4”5 4 “PE 27 Fias, ARJE PCT 5 NLR BEAARMIN, 25 5 K AUC HFER K, N 0913, 4
BIRECN 0.75, REBUE S REN 87.5%, P<0.05, ERERIE L.
4. Wig

B AL AR AR RS A7), RERKMAILTANB . BERE AL KR4 FMRHE TR
S NI R . BT CAARSCRE EERE T R 2R P R 4 /AR EL A A L AR R B X T B R fE
WG HERME, IR N R IR I B mAE AL, A R B 0Tk . ABFFTH 2021.01~2022.12
PN B 881 i, T REBIMHL, KREEVIE MEHEERGHEIERASHTRE, Wi
LN AR A AR N e /D 36 93 i, RAEWIE TEESL 61 B, FFEAINPREE RN 42 6], Bk
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JEWIE ER AN 6.9%, Seicean [8]IHFFRI B REAFEYIA HERIKAERLN 3.3%~6.7%, XEHEK
I e as REEAR — . RHE W& N SRR 3 EL . MER Ry BB HIUREMER T 2 R4S
DhfesEvhy . SETCAE, RO FAERE . EBE s LASE T %, I Hagm 8 & KIS 15 6L9]. BT
AL FIe Wi EH IR bR 9, KEHBASE AL I8 T ZRE AR TR KR IR A AR SRtk
FIW[6], L@ CT A A K Byl hiEIE R AHSEI10]. BT —BIGARRERAAE B E M, MR
I A R0 175 5 76 U AR = A B A IS Wi, A AR R B — @ R R), RS R T, H R
RN, SR E G R3] [9]. AL, MEBFRAEER, WKE T, AEERE KR, LG REE
XS B ASE AL KRS T bR S 7 SRR, USR], R

PCT 1ER—FoBr BB GA AEMbR £, Barc) 2 B T B A A SO G bR TR 1] [12]. B2
FOIRBRIEML 55 C 4uf =28 RS KR AT, IEHAEBBN T, PCT AR REMEENANE I F, H
MAHFEZI 0.01~0.05 ng/mL, 4 A4 B FL B J 27 A HUBGLIS, PCT ZKTLE 2~6 /N 2 TG T
R A WUMAERS, AT7E 12~48 /NEHEEEAE[13], KU PCT AT 5 I BUS I A RE S TEFRATTIAT 52
HR RS, REH 1R, WAHERE PCT Ak Bfl, HHERLS I ZE (P >0.05), ZEHETFA
HNKFARL G NEGE % PCT /K F-TFE, IXAE Faix JD [14]3CHF S48 K. BRATIWE L PCT 76 B
RIGEH 3. 5. 7T RETR@H, HVEHEAKIALTEACERES, RE&TIEWE EHP < 0.05),
EREGIFREN, BEREREHE 3 RIFWHKRE AL G5, MENSYETEAER, SRR
e, JR PR 2 kI8 1 RS 28 ¥ S 2L PCT Fh . mI L PCT ERAR LA v I RBURk ik R Sk, (HLTE B AR
JEE 1 RSS2 A R, & SR PHE . AR ROC #iZk 704t PCT X B ARJE AL I AE
LERERARTGE 3. 5. 7K AUC 70 94: 0.804. 0.844. 0.794, it 0.7 H. P < 0.05, ZRH G2
B, HFRAREE 7 K PCT Ut &, N 75.0%, KRG 3 K PCT fessthf &, N 93.7%. XK PCT
X B AR A R R AR B R TN A . H AT T PCT 8N B A S I s e i 50 F6 A 47
B4, Horf Cananz Z5 A\ [ 151050 & 8L CRP L PCT S BEE A B A JG G I A JE 1 5 A 7 K7, 15 Xiao
Hua 25 N[16]HIRFREM: KRG 5 K PCTRIE > 0.39 ng/mL & 82 iATE B VIBRA B E AR R 15 f A
FEWMEFEF: Xiao H FA[17]H—BUATHE X LA TR BIRA G A FIT R s B R R e, 48
NG ARG TR, X 5RATMBF AR —E. —MINR AL FIRAAARIGS 5~7 K, BATHIBE AR
MEEAJES 3 K PCT > 1.725 ng/ml, % 5 K PCT >0.734 ng/ml. %5 7 K24 PCT ${fi > 0.330 ng/ml i},
RUEAG WA TR R AE . BT R R, NSOGB AR G 3 R PCT #ufl, % HEAE AL 1)
KA, FIATON . HATORT PCT Wl B ARG AL FIEAAEUE, 15 Rrik— Dt 7 .

KEHFFR, EFRET, RS bk A 58 4 B 2ORE 5 59% 2R G0 2 (8] ARG P47 0 &R
[18]. MBERIATHNEREERG, HHE RN EESRE, Hi05 X En F R M. #8E. o
1R[19]. fEMIE DA IEM B, Hh R4 MEAREE S RE TG D&, BaRELRE, KiE
TWRAER S A B SR FEZR IR, 24 -& AL S PR S A A B4 B K B A P 3 BRI S B SE G
PR AR R AR, B R (IR A E 2, SEARAME R, AR THLEA[20]. #REH
it 368 3 200 4/ 356 R B R I SR 1 A R AT A I R, R R D 2 S B M A R T P i SR R
A RBEAF R A B 7 FRE(21]0 BA ENLE S BUIRER B 3 24, 38 )18 14 JRE R B %, 5 800
AMOH SRR IR AMILIZE IR G, Bk Ar . BTk, FRATHEFC T NLR 76 B ARG W& 157 TH 1)
TR AEL o 4555 A [22]3 B 5 NLR SHE G PR o 88 25 (19 95 A 8= I T 4 8, Buonacera 55 A [23]
TESCE HHRGE NLR 53 o S A R B A BT g R BmAESE 1. 3. 5. 7
RREAEV) A A S NLR BUES & T & DA, b5 s, 7 RIUAEE, ZREFHITFR (P <
0.05). 5 FEIk EL AN S B HLAAR 1 S BoIRAS, THAGE EE F A R, VIR B, BIRESE 1. 3
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R, HUAR NLR U EEEE, SW)E DR AR, RS R i MR ims], B 2Ok iz b,
WAk RIR R, ANRE RSB O, X512 22 N [24)7E 303 B AT & Walker [25]55 A
[ AR G R A G P I NLR, RIUREE 1K, 4B NLR LRZEER, 84 RUEG
FOE ARG TGN 8.7, ERA SR, FIT4L ROC kiR, RIFH 5 K, NLR B
4 6.490, RJ5% 7 K, NLR SAEHEBIEA 6.290, H AUC 4354 0.803. 0.735. XK 5. 7 K NLR
EEAELOT 15 g A S5 TV & DA BRI FANE, % T AL BBEARIF AT 5, A frdt— B0t oe
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PCT B4 NLR ) AUC #¢ K, 24 0.913 (95% CI 0.841~0.986, P < 0.005), Z1 & 45505 0.75, REUE N 87.5%,
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WP B R AJS AL KA B — TR R o
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