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Predictive value of preoperative inflammatory markers for

postoperative recurrence in high-risk papillary thyroid carcinoma
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Abstract

Background and Aims: Patients with high-risk papillary thyroid carcinoma (PTC) remain at substantial
risk of postoperative recurrence. Identification of simple and reliable prognostic biomarkers is therefore
of clinical importance. This study aimed to evaluate the predictive value of preoperative neutrophil-to-

lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index
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(SII) for postoperative recurrence in patients with high-risk PTC.

Methods: Clinical data of 337 patients with high-risk PTC who underwent radical surgery at Tangshan
Workers' Hospital between January 2018 and December 2024 were retrospectively analyzed. According
to follow-up outcomes, patients were divided into recurrence (n=41) and non-recurrence (n=296) groups.
Clinicopathological characteristics and preoperative inflammatory indices were compared between
groups. Receiver operating characteristic (ROC) curve analysis was performed to evaluate predictive
performance. Logistic regression analysis was used to identify independent predictors of recurrence, and
recurrence-free survival (RFS) was analyzed using the Kaplan-Meier method.

Results: During follow-up, 41 patients (12.2%) developed recurrence. Compared with the non-
recurrence group, the recurrence group exhibited significantly lower NLR, PLR, and SII levels (all P<
0.05). ROC analysis showed that the AUC values of NLR, PLR, and SII for predicting recurrence were
0.728, 0.780, and 0.823, respectively, with SII demonstrating the best predictive performance.
Multivariate Logistic regression analysis identified PLR<118.26 (OR=5.894, 95% CI=1.615-21.508, P=
0.007) and SII<397.56 (OR=5.715, 95% CI=1.721-18.983, P=0.004) as independent risk factors for
postoperative recurrence. Kaplan-Meier analysis showed significantly lower RFS rates in patients with
low PLR and low SII levels than in those with higher values (both P<0.05).

Conclusion: Preoperative PLR and SII are independently associated with postoperative recurrence in

patients with high-risk PTC. SII exhibits favorable predictive performance and may serve as a useful

biomarker for risk stratification and prognostic evaluation in this population.
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1 ABERFE

1.1 MRS

it A 2018451 H 1 H—2024 412 H 31 H
FEAT AL A B T TN B Be AT HOR BR ARG F AR 0 &
& 3L R BB 337 R RS X 4, Bl IR YT R
RGN, IFREE LIEWY8EHE L0 HR
BRMHA (n=41) SKRERMA (n=296). 9 AbrifE:
(1) A J 95 B2 3 R o BRI ZL S o 5 (2) TR R R
T AT WV RAMRIE TR 5 (3) A & & U 1y R
(A 2025 fi 56 [ R AR 27 23 10N 93 Ak 80 FR AR e 9a
EHIERMMNE RERZE) " (4) g A DI %
REoE s, HEBRARAE . (1) BB A A7 78 2 1 B s o sk 9
S5 (2) AR H A 5 3 68 HUR B g HE AT IR YT
(B) NELABEVT I B . AW T AR IS
TANBEREZE RS (5 GRYY-LL-
KJ2022-003) ,
1.2 WEHEHR

i ) R e HIS & 3 3R 40 4R OB kL AR
Wy . IR E 88 (body mass index, BMI) . & &
T2 P Tk U 200 B 1 PP OR IR 48 B T R A IR IR %
G Wm IR BERE, DL ORI L Ak XU
L BAR BN . TR R EEE R, IR A 8 IR
Jii I BE & 22 01 & (American Joint Committee on
Cancer, AJCC) fy HAR B 968 TNM J3 U0 5% 2 %
S o IRV S T S S = gl T OB 2
(white blood cells, WBC) . k[ 40 fg . 4 47 41
Mg . ii/hB (platelet, PLT) K, Ff43 5315
it NLR  (NLR=H P 48 B o 25000k O 240 i 3 250)
PLR (PLR=PLT/#k & 40 Jfd 31 %5 ) . SIT (SI= 4 ks
i L T2 < PLT/tk EL 40 M3 H550) o AR 48 38 [ H AR R
2743 N A A B FROIR B 96 45 BT 4 e AN o I I R R
MR, Prf A B S AT AR ME AL Rl DT ()
fa 1. 364N, Mifa R4 E BT Lk, BETI#
1k H 1 2025 4E 10 H 31 H sl AR iR 2 & B .
1.3 SGitFEE

N MedCale 22.001, SPSS 26.0 & GraphPad
Prism 9.5 VAT G127 00T o 56 IES 40 B 2 %
BB+ bRiE2E (x+s) F£ow, X R M7
FEAS e K6, AR IS0 A0 1Y 2248 5 Db 8k (U
SilEEE) M (IQR) 13278, XF HR H Mann-Whitney
UK ARG (F ) [0 (%) 18R,
1) X LR xR g, il Logistic [71 19 #E 4122 4

a0, N ZEE T AERIE M4 (receiver
operating characteristic, ROC) 7 M O R R R
B, IR0 SR A . F ] Kaplan-Meier 4= £ 73
MrB & L E K AETF (relapse free survival, RFS) %
M2k, 4H 18] %) 2R F Log-rank i1k . P<0.05 #%1A N
R BEAGI PR X,

2 & R

21 BEWERFH

337 Bl A AR S (4776 £11.42) %,
o B ¢ 68 B (202%) , 4269 7l (79.8%) ,
2 BMI A (24.83+2.92) kg/m?, 70 i (20.8%)
B I8 U B A IR R R, 80 Bl (23.7%) &
IEHFA R B R o P ELAR <2 em A2 em A9 43 51
M1 (62.6%) . 12645 (37.4%); Wi 24t
97 151 (28.8%) , FUMIILEFEN G KL 134 6] (39.8%) ,
160 5] (47.5%) FFAEALERRIL, 84 %] (24.9%) 17
AL T1 5 T2 433 254 ) (75.4%), T3 5 T4
83 1] (24.6%); NPT NO, Nla. N1b 53l
238 (70.6%) . 90 (26.7%) . 9] (2.7%) ;
FARGIT FEFE R EFRBIIBEAR (71.8%) ;
RIETEFRAI PO EC 5 NLR 2.24 (1.72~3.07) . PLR
122.24 (91.24~162.18) . SII 431.45 (339.50~640.09) .
TE 79 A~ 0 T L B 7 BT A 41 B (12.2%)
MTEERE (£1).
22 HMBERFEEZMEERSW

KEKRMDGERABFHFR . S BML, &
JE0E VR 40 M FFOIR AR 48 . B IR IR A HUAR AR 4%
A ZAE L R LE . BRI . T4
N Mg R/ . FARIRIT T . WBC. IR EL 4
Mo, RN . PLT 71l 22 S ¥ G #E X
(¥ P>0.05)., EEMAEBHEMNLR, PLR. SH¥KF
KB KM, RFSH A T oRE KA (¥ P0.05)
(F£2),
2.3 RAEIEMRTNEEE LK ROC HLk

ROC 4 .7~ , NLR [ AUC i 0.728 , U %
N 97.56%, i FE N 4291%, FAEEIKE  2.52;
PLR ) AUC 4 0.780, 5 7 95.12%, 55 B R
59.80% , HeAEIMI{E M 118.26;5 SITAY AUC K 0.823,
TR BE O 92.68% , FF 5 B R 67.91% , e A% 8 B
39756 (K1),
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Table 1 Clinicopathologic characteristics of 337 patients
ORL BUE Bk Hfy
(7 +s) 47.76+11.42 JisRE /N em, (%))
(%) <2 211(62.6)
5 68(20.2) =2 126(37.4)
% 269(79.8) FARIBIT I (% )]
BMI(kg/m?,X + 5) 24.83+2.92 FOR BRI DIBRA 67(19.9)
B T I 2 4 B P FR R AR [(9%) ] 70(20.8) FRARBR R 2 IR A 28(8.3)
B IFARRIR 5[0 (%) ] 80(23.7) SHURIRVIBRA 242(71.8)
540 (%) 84(24.9) WBC(10%/L,% + s) 6.49+2.30
ZHn(%)] 97(28.8) WRE AN (10%L,% £ 5) 1.67+0.63
XU R (%)] 134(39.8) HERIZIE (10, % = 5) 4.00£1.70
AR (%)) 160(47.5) PLT(10%/L,% + s) 197.94+60.32
T 53 (%)] RACFEBFIM(IQR)]
T1+T2 254(75.4) NLR 2.24(1.72~3.07)
T3+T4 83(24.6) PLR 122.24(91.24~162.18)
N5 (%)] SII 431.45(339.50~640.09)
NO 238(70.6) 8 Rn(%)] 41(12.2)
Nla 90(26.7) RFSHFHILA ,M(IQR)] 79.00(77.00~82.00)
N1b 9(2.7)
2 SEFERBIINREZESELNEERERSW
Table 2 Univariate analysis of factors associated with recurrence in patients with high-risk papillary thyroid carcinoma
Ok KA K4 (n=296) R (n=41) i1z P
(S 5+ ) 47.69+11.65 48.24+9.76 -0.289 0.773
PE5R(%)]
5 59(19.9) 9(22.0)
0.091 0.763
L 237(80.1) 32(78.0)
BMI(kg/m?,% + s) 24.75+2.92 25.42+2.88 -1.365 0.173
B I P At HOIR B 52 [ (%)) 65(22.0) 5(12.2) 2.086 0.149
GRS (0 (%)] 74(25.0) 6(14.6) 2.137 0.144
540[n(%)] 73(24.7) 11(26.8) 0.090 0.764
Z4tn(%)] 84(28.4) 13(31.7) 0.195 0.659
AU R (%)] 119(40.2) 15(36.6) 0.197 0.657
A (%)) 140(47.3) 20(48.8) 0.032 0.859
T43n(%)]
TI+T2 224(75.7) 30(73.2)
T3+T4 72(24.3) 11(26.8) 0122 0727
N[ (%)]
NO 210(70.9) 28(68.3)
Nla 77(26.0) 13(31.7) 1.720 0.423
Nib 9(3.0) 0(0.0)
BiivgEE K/ Nem,n(%)]
<2 181(61.1) 30(73.2)
>2 115(38.9) 11(26.8) 222 0-136
FARIBIT H (%))
FRAR- DI BRA 59(19.9) 8(19.5)
FR IR A DIBRAR 26(8.8) 2(4.9) 0.758 0.684
=N N 211(71.3) 31(75.6)
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Table 2 Univariate analysis of factors associated with recurrence in patients with high-risk papillary thyroid carcinoma

(continued)

o we REREGeS0)  EREGe)  aer P
WBC(10/L,% + ) 6.44+2.03 6.84+3.72 -1.054 0.293
WRE AN (1071, % £ 5) 1.9120.63 2.06+0.50 -0.583 0.536
FPPERLZE (10°/L,% + 5) 4.06+1.77 3.56+0.99 1.785 0.075
PLT(10°/L,% + s) 199.74+61.72 184.93+47.67 1.476 0.141
SIEFEIR (X + 5)

NLR 2.91%2.00 1.8120.45 3.511 0.001
PLR 143.14£70.38 90.80+20.71 4727 <0.001
St 580.96+432.77 313.72+73.51 4.074 <0.001
RFS(H ,x +5) 79.59+4.07 19.58+20.25 45.171 <0.001

AUC=0.780 . AUC=0.728
P<0.001 P<0.001
Cutoff: 118.26 |7 Cutoff: 2.52

AUC=0.823

P<0.001
Cutoff: 397.56

1 NLR. PLRAISHFMAEE %R H ROC # £
Figure 1 ROC curves of NLR, PLR, and SII for predicting postoperative recurrence

24 FINBEREEXRHZEZE Logistic 247 (OR=5.894, 95% CI=1.615~21.508, P=0.007) . SII<
DL fa ORI ZL L R IR 7 5 =2 B 2 ko 397.56 (OR=5.715, 95% CI=1.721~18.983, P=0.004)

i (ORER=0, Bk=1), UBRRNRHPASE  BPAREIL L WRE R & REE K07 e K

2S04 (NLR, PLR, SII) M HAEIFT £ (#£3),

Z [N Z Logistic [ 9 73 #7 . 254 %75 : PLR<118.26

%3 %EZE Logistic @M

Table 3 Multivariate Logistic regression analysis

NLR
>2.52 — — — 1.000 — —
<2.52 1.143 0.808 2.001 3.136 0.644~15.280 0.157
PLR
>118.26 — — — 1.000 — —
<118.26 1.774 0.660 7.214 5.894 1.615~21.508 0.007
SIT
>397.56 — — — 1.000 — —
<397.56 1.743 0.612 8.099 5.715 1.721~18.983 0.004
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2.5 PLR 5 Sl #J Kaplan-Meier 4 75 # £

K FH Kaplan-Meier 43 #7 PLR 5 SIT fe (£ #k Wi {5 T
(9 RFS A i1 2k, I H ] Log-rank £6; 56 b 5 Wi 24 J8 7%
A 225 SER R, BEUTBIN, R PLR 4
(<118.26) MY RFS%%75.80%, i PLR4] (>118.26)

() RFS % 4 98.33%, 25 H Gil2#E X (P<0.05);
R SITZH (<397.56) () RFS # K 71.97% , i i SII 21
(>397.56) () RFS % 4 98.05% , 225 H AW 8451
N (P<0.05) (F2).

SIT

10—,
951

- I
851 L-"LI >397.56
20l S | - <397.56
-
70+
65
60

RFS (%)

""""""""""""""""

20 60 80 100
A )

=
[\
S

Number at risk
Group: >397.56

205 201 201 201 87 0
Group: <397.56

132 108 104 97 41 0

2 #RPLR5SIKFESABER RFS HZk
Figure 2 RFS curves of patients stratified by PLR and SII

PLR
100 —:}‘
95| |
= 90- o S118.26
P O S e <118.26
e =
© [ e
B 000 Tl
= 80
751 S--1rarnT
70k . . . e
0 20 40 60 80 100
i) ()
Number at risk
Group: >118.26
180 177 177 177 78 0
Group: <118.26
157 132 128 121 50 0
3 i it

I E2L 44t e 3R 3k 22 A BIL A R B B R e i vh R
AR O, e, B B A M R A a7 A R
SEHEPUR . W R A . AR PR
5L 3 A0 IS T AN A T A R B K S S S R
FE WP, A1 A i bk B 40 O Sk A T e g
RS A EURAE bR, 9K B 40 e > H 5 R e W
Py BE 52 308 S AN R R 5 A oG, AL 224
$55 i 928 ok A 5 b o EEL 40 R Vi O D A K Al PR T
55 M4 D RER A, BLRT, ZWPFRHETT T PLR
K5 22 P ge 1 I R o 3 AR AIE K TS =2 fR) ) G
£, HE5E M A —5P") Riguetto Z17 ) BF 57 ik
N, FES AT RUIR R B, R R A
PLR W & T EHEHH (133.15+43.95 vs. 11924 +
45.69, P=0.034), P05 22 itk 1 19 PLR WU B 2 A%
TR E Z AT HRE (117.72 £44.70 vs. 131.07 +
47.85, P=0.009). 74 —Ui Meta 43 H72 7R, 7E 4%
ZHRIERE SRR RARBEEE T, K
PLR 7KV 5 ¢ 22 1) 8 AR A7 91 8 35 A0 OC (HR=2.15,
95% CI=1.66~2.80, P<0.001). AHF5E £ [N K3 Hrdh
WIRFE M, PLR<118.26 J& = & F AR IR 7L Sk R 2
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K& W) S B R F (OR=5.894, 95% CI=1.615~
21.508, P=0.007), H PLR<118.26 i # 1) RFS % ]
KT PLR>118.26, ROC {li £kt i 7~ PLR 7 Filiil]
FH ARG E & T AUC K 0.780, H AT — FE BY I Hr
i, Z KM Jiang 55 T PLR A 3000 FHOLR R 9
W L2 R B S B R B WE Y A5 A — B, LAk,
PLR 4 Bl J5 I (A AN FR T HOIR B ZL 3k s, LA it
% I IE 52 e TR R RN i 9ag S5 0 e e g
P B PLR AT fE R B T ALK G g R A 1 B
B, fEmfaHIR R R R R A E
LSRR A

SILAE g —Foh BT BL25 & 1 5 A2 il M 19 1 3 R IE
IR VPEAL T8 bR H 25 52 B OCEPY S Jiang &M 57
LSR5 B AR & kAR 3 M % (HR=
4.072, 95% CI=2.370~6.996, P<0.001) . 3 — i {f
EPNRIY, SIS 5% 7 1k 2 SR P PR HT 40 AR R AR
AR A I UDAE oG, AR Dy ot ST B FE s (P=
0.015) o Gu ZEPUAYHF FTIE 52 1 SIT 5 FIR R 2L 3k o0k
T K U 25 5 RS A A 0 35 M DG e, SR AT g2
IR BB E TS A G R . A BFSE R FEIESE T
SII A4 Il DK 5 PEAS B (8, &% B ST1<397.56 J2 & 1 Y
AR R FL Sk R 98 52 % ny ko Sz w B (OR=5.715,
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95% CI=1.721~18.983, P=0.004), #&/R81% 38 br (8
15 ) B 3 52 R XU 45 SIT>397.56 % 19 hin 249 5.715 4%
555 — ¢ T v fE BOIR R 2 R RV 1 F 9T 45
TR, Li 252 % 31 SII<360.9 2 v i 1 B R I g
8RS W R F (OR=15.154, 95% CI=1.873~
122.640, P=0.011), SII<360.9 Y & % & kK XK &
SII>360.9 2 % 4 15.154 1% . [ B, A5 b SIL Fi
I e e FHR B 2L Sk AR g8 A8 5 2 K 1 AUC Ry 0.823
FLA e e ) WO AN A, X e R Bk — 20 TR
A2 SILAE Bl I 00 B3 0 A 5 XURS: 43 J2 o 1 T %
DhEE . AMERNE, AR RS Sk
FEWFFEH “mPLR. @& SHIER ARG B45iE
JFEARTE R 5, ARV EI, BARK PLR A SIT K
BT 5 e S FORR B L Sk R R R RS B R XU
BEMAR DG o 1 K — 22 5 09 IR R AT fg 5 R IR IR FL
SARBEMEF Y ET AR BEE . W
152 28 PR R 1 SRR N R] L HR R L Sk R o
HERE g0, H iR IO B B R W A e g e A
FRAE . BbAh, ARBFFRALG A =L E KR B,
SRR A 4 AR HUOIR IR e R R e, BF
FEXT G B O R B I R R M, A% e R T 4R
b 5 5 2 18] 19 O¢ & 0] fE S A ) 1 AR A B 2
PRI, PLR T SIT7E /& A H R R 2L S s b iy B Ak
YERALHID T 3 — B8R F Rk MW T R RAEAS
Z L i IEPE B 5T AT 50 IE .

SRRy e il SR N D P NS L N s RN R
RAE ML, AR CEE BpR Y, AR AN TR 25 )
VE R, M R4 i = 5 bR g i R
A

R Z BP9 38 NLR 7 5 R B il J5 AR
RPN AEA W 5E 2 L Z 4 B v ok s ge a2
FME, SWoMAEMRSERFFEER, EX—%
PEAG A SR 1 AR W) bR AR ) R TR R 8 I R T 5T aE
TUUE M Z M . 7E R FL R R b, B it
J&T] B 22 A7 18 1 AR E 1T R St vt b 4 i i 2
FRORsh, TWAH L Z R, PLR 1 SITAE 5T o B M Sz e
M B . A AR RS e Bk iR 2 R) Y B 4 A B
YER o AR FE N — 20 H00 3 86 48 48 5 76 IR
J7E M B A AR Ak, DL BB LA HR B L Sk DR
PR A R TEAE H <

EAE MR, 78RR R X 2 A8 HOR AR 7L
SR KA IR BF G, ARl (5552%) . il
R KRR (51 em) MAL AR A0 1 B0 52 02 2 37 i

JEfa B I ZE SR, AN R ST br b,
X MR S e R RS R E R 25
TGt L BHEMW, XOFE S & % 518 br
(A B, T 2 R A F 5 R E I v A A A v R 3R
) ANBERAL” . A fe B TERA B E 5
JEAE D TR KR BRI, S EUERIE S %R
FE 32 AE P G XU 43 J2 AR AR . 1T PLR AT SIT
MRAR F B0 T 5 0 TS T A RE L 3 A A b
Je AR 28 ARG v AU R R, T R WA &
G5 5 RAE R MRS O g Hig &R R/ =2k
(DG SHAR L, X L i — 20 BDIE TR R I I 3 AR AE
605 98 A = i NREAS R Ak B 7 1R 2R 0 2l R I IR T
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