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[ Abstract |
chemotherapy (IC) in locally advanced nasopharyngeal carcinoma ( LA-NPC). Methods: 390 patients with stage I1I-IVa

Objective: To explore the role of proliferation antigen Ki67 expression in predicting the efficacy of induction

nasopharyngeal carcinoma in Sichuan Cancer Hospital from 2013 to 2019 were retrospectively analyzed. 195 received IC plus
concurrent chemoradiotherapy (IC + CCRT) , and another 195 received CCRT alone. Clinical data of all patients, including
the Ki67 value of the primary tumor, were collected from medical records. All grouped patients were followed up by phone-
calls. The ROC curves were drawn to analyze the cut-off value of Ki67 by MedCalc statistical software; 334 patients, 167 in
the IC + CCRT group and another 167 in the CCRT group, were eventually enrolled after propensity score matching was per-
formed using Rstudio; Kaplan-Meier estimator was then used for univariate survival analysis based on final included clinical
data of those patients using SPSS 23. 0 statistical software; and Cox regression was used for multivariate survival analysis, in-
cluding overall survival (0S), metastasis-free survival (MFS) , local recurrence-free survival (LRFS) and progression-free
survival (PFS). According to the expression level of Ki67, how LA-NPC patients benefited from IC was analyzed. Results:
The ROC curve showed that the cut-off value of Ki67 was 50.00% for the 390 patients. Of the 334 patients selected from
propensity score matching, 167 received IC + CCRT and 167 received CCRT alone. OS of IC + CCRT versus CCRT was
93.40% wvs 78.60% (P =0.038), MFS was 87.50% wvs 77.30% (P =0.027), LRFS was 90.00% wvs 95.70% (P =
0.697), and PFS was 80.80% vs 77.30% (P =0.065) ; when more than 50.00% of Ki67 was expressed, the above sur-
vival parameters became 96.70% vs 75.50% (P =0.011), 91.90% vs 66.70% (P =0.003), 88.90% vs 94.10% (P =
0.530) and 81.70% wvs 66.70% (P =0.007), respectively; while not more than 50.00% of Ki67 was expressed, those
survival parameters became 91.10% vs 80.40% (P =0.631), 84.00% wvs 85.20% (P =0.913), 91.60% wvs 96. 70% ( P
=0.312) and 80.90% wvs 85.20% (P =0.921), respectively. Conclusion: When more than 50. 00% of Ki67 is ex-
pressed, OS, MFS and PFS of LA-NPC patients receiving the IC + CCRT regimen are significantly better than those of pa-
tients treated by the simple CCRT regimen (P <0.05) ; when not more than 50.00% of Ki67 is expressed, differences in

0S, MFS, and PFS between two groups is not statistically significant. In this case, the CCRT regimen may reduce the local

recurrence of LA-NPC.
[ Key words |
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A5 H 390 B B E v N ar 0 R s s XA 334 I (IC + CCRT 41 167 i, CCRT 4 167 fi]) 3
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#1 IC+CCRT 5 CCRT MAZEERBELKTEXFER
Table 1. Baseline Data of Patients in IC + CCRT and CCRT Groups

Variable CCRT IC + CCRT X P

N 195 195

Gender [n (%) ] 1.500 0.221
Male 132(67.7) 144(73.8)
Female 63(32.3) 51(26.2)

Ase [n (%) ] 1.478 0.224
<50 94(48.2) 107(54.9)
=50 101(51.8) 88(45.1)

T[n(%)] 4.724 0.193
1 13(6.7) 7(3.6)
2 50(25.6) 62(31.8)
3 75(38.5) 62(31.8)
4 57(29.2) 64(32.8)

Nin(%)] 7.807 0.050
0 8(4.1) 5(2.6)
1 27(13.8) 13(6.7)
2 122(62.6) 125(64.1)
3 38(19.5) 52(26.7)

Clinical phased [n(% ) ] 3.325 0.069
11 102(52.31) 98(50.27)
IV, 93(47.69) 97(49.73)

Smoking [n (%) ] 0.265 0. 607
No 118(60.5) 112(57.4)
Yes 77(39.5) 83(42.6)

Drinking [n (%) ] 0.112 0.738
No 136(69.7) 140(71.8)
Yes 59(30.3) 55(28.2)

Combined with chronic diseases [n (%) ] 6.858 0.009
No 158(81.0) 177(90.8)
Yes 37(19.0) 18(9.2)

IC: Induction chemotherapy; CCRT: Concurrent chemoradiotherapy.

%2 IC+CCRT 5 CCRT WA B EMEELE TS EELKEI LR
Table 2. Baseline Data of Patients in IC + CCRT and CCRT Groups after Propensity Score Matching

Variable CCRT IC + CCRT X P

N 167 167

Gender[ n(% ) ] 2.238 0.135
Male 117(70.06) 130(77.84)
Female 50(29.94) 37(22.16)

Age[n(%) ] 0.300 0.584
<50 84(50.30) 90(53.89)

(Table 2 continues on next page)
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( Continued from previous page)

Variable CCRT IC + CCRT X2 P
=50 83(49.70) 77(46.11)

T[n(%)] 0.958 0.398
1 12(7.19) 6(3.59)
2 42(25.15) 51(30.54)
3 60(35.93) 60(35.93)
4 53(31.73) 50(29.94)

N[(n(%)] 0.735 0.192
0 4(2.40) 5(3.00)
1 19(1.38) 13(7.78)
2 108 (64.66) 97(58.08)
3 36(21.56) 52(31.14)

Clinical phased [n(% ) ] 1.198 0.275
11 87(52.10) 107(64.07)
v, 80(47.90) 60(35.93)

Smoking[ n(% ) ] 1.477 0.224
No 101(60.48) 89(53.29)
Yes 66(39.52) 78(46.71)

Drinking[ n( % ) ] 0.227 0.634
No 119(71.26) 114(68.26)
Yes 48(28.74) 53(31.74)

Combined with chronic diseases [ n(% ) | 0.000 1.000
No 148(88.62) 149(89.22)
Yes 19(11.38) 18(10.78)

Abbreviations as indicated in Table 1.
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2.4 Ki67 #EHE
iz Ffl ROC 1 264 At 43 3l A5 H 390 5] £ & 0S|
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Table 3. ROC Parameters and Cut-off Values

50.00% M50 LA-NPC )5 KT E , oA Fit2#
BN (P<0.05)(5%3),

Variable Youden index Sensitivity Specificity Cut-off value AUC P

0S 0.119 24.240 87.680 >70 0.553 0.347
PFS 0. 146 53.060 61.580 >50 0.580 0.067
LRFS 0.161 44.440 71.650 <30 0.586 0.408
MFS 0.156 54.350 61.630 >50 0.590 0.047

ROC: Receiver operating characteristic; AUC; Area under the curve; OS; Overall survival ; PFS: Progressioncfree survival ; LRFS: Local recurrence-free

survival; MFS: Metastasis-free survival.

2.5 XGFHMEEZERSH
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77.30% (P =0.065) , H.HZE /3 #rEw IC + CCRT
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Figure 1. Kaplan-Meier Estimates of OS, MFS, LRFS and PFS in Patients Receiving IC + CCRT and CCRT

A. OS; B. MFS; C. LRFS; D. PFS
Abbreviations as indicated in Table 1 and Table 2.
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Table 4. Factors Affecting Overall Survival of Patients
Variable B SE Wald y* P OR 95.0% CI
IC + CCRT or CCRT -0.679 0.414 2.696 0.101 0.507 0.225 ~1.140
Ki67 0.010 0.010 0.929 0.335 1.010 0.990 ~1.029
T 0.444 0.325 . 869 0.172 1.558 0.825 ~2.944
N 0.363 0.385 0.889 0.346 1.438 0.676 ~3.060
Clinical stage 0.043 0.618 0.005 0.945 1.044 0.311 ~3.505
Smoking 0.449 0.534 0.707 0.400 1.567 0.550 ~4.462
Drinking -0.708 0.546 679 0.195 0.493 0.169 ~1.437
Combined with chronic diseases 0.884 0.453 .813 0.051 2.420 0.997 ~5.876
Age 0.933 0.459 4.134 0.042 2.541 1.034 ~6.245
Gender 0.020 0.532 0.001 0.969 1.021 0.360 ~2.893
Abbreviations as indicated in Table 2.
2.5.2 Ki67 >50.00% % %o £ G5 H K67 > IC + CCRT #11# OS MFS . PFS BY @4 T CCRT 4H( P
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Figure 2. Kaplan-Meier Estimates of OS, MFS, LRFS and PFS in Patients Receiving IC + CCRT and CCRT (Ki67 >50.00% )

A. 0S; B. MFS; C. LRFS; D. PFS

Abbreviations as indicated in Table 1 and Table 2.
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Table 5. Factors Affecting Overall Survival of Patients ( Ki67 >50.00% )
Variable B SE Wald y* P OR 95.0% CI
IC + CCRT or CCRT -2.029 0.835 5.911 0.015 0.131 0.026 ~0.675
Ki67 0.084 0.038 4.819 0.028 1.088 1.009 ~1.172
T 0.814 0.638 1.630 0.202 2.257 0.647 ~7.879
N 0.423 0.581 0.531 0.466 1.526 0.489 ~4.763
Clinical stage 0.598 1.232 0.235 0.628 1.818 0.162 ~20. 341
Smoking 0.896 0.851 1.107 0.293 2.449 0.462 ~12.984
Drinking -2.567 1.091 5.531 0.019 0.077 0.009 ~0.652
Combined with chronic diseases 1.810 0.963 3.535 0.060 6.109 0.926 ~40.294
Age 0.342 0.650 0.277 0.599 1.108 0.394 ~5.034
Gender -0.238 0.885 0.072 0.788 0.788 0.139 ~4.462

Abbreviations as indicated in Table 2.
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85.20% (P =0.913) , LRFS 434514 91. 60% ,96. 70%
(P=0.312), PFS 4> 5 480.90% .85.20% (P =
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Figure 3. Kaplan-Meier Estimates of OS, MFS, LRFS and SPF of Patients Receiving IC + CCRT and CCRT (Ki67 <

50.00% )
A. OS; B. MFS; C. LRFS; D. PFS
Abbreviations as indicated in Table 1 and Table 2.
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Table 6. Factors Affecting Overall Survival of Patients ( Ki67 <50.00% )

Variable B SE Wald X* P OR 95.0% CI

IC + CCRT or CCRT 0.025 0.517 0.002 0.962 1.025 0.372 ~2.826

Ki67 -0.021 0.021 0.985 0.321 0.979 0.939 ~1.021

T 0.075 0.473 0.025 0.875 1.077 0.427 ~2.720

N 0.629 0.617 1.038 0.308 1.875 0.559 ~6.284

Clinical stage -0.445 0.880 0.255 0.613 0.641 0.114 ~3.600

Smoking 0.579 0.726 0.637 0.425 1.785 0.430 ~7.403

Drinking -0.027 0.716 0.001 0.970 0.974 0.239 ~3.965

Combined with chronic diseases 1.228 0.601 4.180 0.041 3.414 1.052 ~11.081
Age 2.117 0.791 7.170 0.007 8.304 1.764 ~39.105
Gender 0.215 0.725 0.088 0.766 1.240 0.300 ~5.134

Abbreviations as indicated in Table 2.

3 it i

AT RS IR AR Ki67 ik K- PF 75
SAbS7LE LA-NPC H TN AR, LA-NPC Il JR |2
e CCRT 8 IC + CCRT 3497 7 &, 2R Js th £
B IC + CCRT ,CCRT RJ A4 iy 3 109 Az 07 2k HL 3
RIVEFA TR 221", NCON 45 g 2 LA-NPC {fi
BT S AT i AR AEAE . Ki67
FRIC AR T34 58 5 30 v 1 40 ., 32 3 B 5
5, PR A K, 2 A AL R 2 R ALY
HUR, Ki67 Al /R — b Sr i BUS 8 b, Hl s 5
IR FUG A RAE CHRIRZ )RR T5
SAkIT TP (GP TPF %5 5 Z4F LA-NPC {155 # i
Je 75 B AF L2, B 2 Ki67 P16 LDHA & [,
NM23 MMP-1 , MMP-2 . EZRIN & 9. 41 g & 8] £
DI e 20 i/ 7 B 200 60 1 23 45 6F 1R 988 9 11
ST O EST Ki6T #ik/KPAE LA-NPC % F 1k
I7 I T I 29 58 T LR

AHF 8 13 % LA-NPC #8# 1 [0] B0 43 B %
P, Ki67 ik >50.00% ) LA-NPC ££ IC + CCRT 24
) OS HiF 5l CCRT 41, H X 4 F 7E MFS J5 1
WA BEMFE . YU Ki67 %3k >50.00% ) LA-
NPC B [ BELE IC + CCRT (3674 2 A i 1o AR at
REEERS T AR A7 3R 45 . 20 I X AT RE A, Ki67
IR LA-NPC 38 3 0 A0 SR B 25, 3k el 75
FER L 1C J5 ZE I 33035845 F8 8 1Y) Sl ekt 25
Sid Bl 53— J7 T, Ki67 F£ik > 50. 00% 1) &
TS T kAR R A 1C iRy e n]
ARG S B 4 B MU NEE B A, A R T4 05 MIFS,

X T Ki67 ik > 50. 00% ) LA-NPC, 5% 1C +
CCRT Mt =CrT e T A A TR KA AF . mife
Ki67 <50. 00% 1y £ 55, ATHYBF 98 K B 1IC +
CCRT flH4li CCRT WAl EF R KA G2 E
SC,HATRE Y PR A Ki67 %Ak T B U IE R
15, SER A IC W7 ZE W RB I AN RE AT AL b g il ) 50 s
kb, ZIRE B4 7n , Ki67 FRik <50.00% (1) &
X IC + CCRT A1 CCRT J5 (1) 0S 22 R LG

25 b AW R, 6T Ki6T 223k >50. 00% 1y
LA-NPC , fft55 R H IC + CCRT [ 17 58, # I F FEAR
AL 7% 2, S @ AR A % X T Kie7 ik <
50.00 [ # % ,1C + CCRT I CCRT 3T @A 47 I
W25 SRMFRATT B 5 J& T [l 4387, Ge it 43
BT ASBE 6 4kt G s g 2B e BR A 1, A5 — 2 1Y
JRBR M . AR TT BT 2 0 R AR (1) i REHEAT
58, FAESE Ki67 36k xt LA-NPC 4 B 46 Y77 3L
TR AR FH o A B 59 4k 2290 1 Ki67 2% 3k 7K -7
LA-NPC %} IC + CCRT f#4li CCRT Jy £ () ik
P A A T AR bR o

EEFRH A X2 HEL XN THAMET 8L
SCH FLEh 3 AT A AR A B3 R AR E IS U
Bty 46 B B OB B A R AR R, T
BEHE,

FARAG A AN F R AR AT R T
Il % ] ( CNKI) BB T 22 A 3 ST kAR 1 & 45 By
FART AR

BTN ZRATE XN B 4hH, K2 FI K E



MR BT 5677 2021 4E 8 H 55 34 #:%5 8 #] J Cancer Control Treat, August 2021, Vol. 34, No. 8 . 705 -

/Tko
PR A EH A7 AT FAEN A Ko
NERB:AXHRAC G LEREELEE T ]
XBAH F o

[ &% 30ik]

(L] R)7H. T A 24 [ M]. 55 = AR bt B 2 350 R SCHR S A
#1,2015.8(2016.3 FEEJ) :222-225.

[2] Mao YP, Xie FY, Liu LZ ,et al. Re-evaluation of 6th edition of
AJCC staging system for nasopharyngeal carcinoma and proposed
improvement based on magnetic resonance imaging [ J]. Int J Ra-
diat Oncol Biol Phys ,2009,735(5) :1326-1334.

[3] Zhou R,Zhu J,Chen X, et al. The efficacy and safety of docetaxel,
cisplatin and fluorouracil ( TPF )-based induction chemotherapy
followed by concurrent chemoradiotherapy for locoregionally ad-
vanced nasopharyngeal carcinoma; A meta-analysis [ J ]. Clin
Transl Oncol ,2020 ,223(3) 1429439 .

[4] Mané M,Benkhaled S,Dragan T,et al. Meta-analysis on induction
chemotherapy in locally advanced nasopharyngeal carcinomalJ] .
Oncologist, 2021, 26(1) : el30-el41.

[5] Tan TH,Soon YY,Cheo T ,et al. Induction chemotherapy for lo-
cally advanced nasopharyngeal carcinoma treated with concurrent
chemoradiation; A systematic review and meta-analysis[ J]. Ra-
diother Oncol 2018 ,1291(1) :10-17.

(6] BBAZuk, HEK k. [FI2B MOy T iR YT 5 0 e 00 e R g 1 s PR WL 43¢
[J]. BiA5E4:,2013,(10) :52-53.

[7] Fountzilas G,Ciuleanu E,Bobos M, et al. Induction chemotherapy
followed by concomitant radiotherapy and weekly cisplatin versus
the same concomitant chemoradiotherapy in patients with nasopha-
ryngeal carcinoma: A randomized phase II study conducted by the
Hellenic Cooperative Oncology Group ( HeCOG) with biomarker e-
valuation[ J]. Ann Oncol ,2012 ,232(2) :427-435.

[8] Setakornnukul J, Thephamongkhol K. Neoadjuvant chemotherapy
followed by concurrent chemoradiotherapy versus concurrent che-
moradiotherapy followed by adjuvant chemotherapy in locally ad-
vanced nasopharyngeal carcinomal J]. BMC Cancer,2018,181(1) :
329.

[9] Golusinski W, Golusinski P,Stanczak J,et al. Ki67, p53 and cyc-

(10

(11

(12

(13

(14

[15

(16

(17

[18

(19

(20

[21

[22

[23

[

]

]

[

[I

[

[

]

[l

]

]

]

[

[

lin D1 in the squamous cell carcinoma of head and neck[ J] . Oto-
laryngol Pol, 2004, 58(4) :777-784.
A/ Y T SRAR. KI6T 7E S AT i ik Mg [T ]
MR BAE DS ,2004,31 (1) :4-6.
R, 55 SCHH , H . S 4N Ki67 Rk i B S
Fae R \TNM ﬁ%ﬁ&ﬁﬁiffﬁﬂklﬂ MRFRLI] PEERES
% 43 ¥ ,2010,15(2) :213-218.
Wei L, Shi C, Zhang Y et al. Expression of miR-34a and Ki67 in
nasopharyngeal carcinoma and the relationship with clinicopatho-
logical features and prognosis [ J]. Oncol Lett,2020,192(2) :
1273-1280.
Yang C,Zhang J,Ding M ,et al. Ki67 targeted strategies for canc-
er therapy[ J] . Clin Transl Oncol, 2018, 20(5) :570-575.
Zhang J, Liu Y, Deng Y ,et al. Ki67 and nm23 are potential
prognostic markers in patients with nasopharyngeal carcinomal J].
Int J Clin Exp Patho,2016,9(6) :6350 - 6356.
B, 2 AL T AL R Y S R R T r ) 1 0k
[J]. 8 CERR22£4R ,2019,42(6) 1 727-733,738.
) AR A8 TR, 2, 4. 5 A el 28 i A7 36 97 Ry 3B
e 00 MR g PR s R UL [0 ] WV R B2 22 4¢35,2017,19.(11)
2096-2097.

HE , ZEALHT, XIF]4E, 4. LDHA Ki67 #1175 £ W8 rh i 3=

B RS T]. HEZ 241837 ,2020,24(34) $4887-4890.
ﬁ-/J\ﬁ,ﬂEl?ﬁ AR IR D1 Ki-67 5 &M [ )], iR
Z&,2001,7(5) :306-308.
Wei L,Shi C,Zhang Y, et al. Expression of miR-34a and Ki67 in
nasopharyngeal carcinoma and the relationship with clinicopatho-
logical features and prognosis [ J]. Oncol Lett,2020,192(2) :
1273-1280.
Zhao L.,Chen H,Hu B ,et al. Prognostic significance of Ki67 ex-
pression and the derived neutrophil-lymphocyte ratio in nasopha-
ryngeal carcinoma [ J] . Cancer Manag Res, 2018, 10 :1919-
1926.
IRART EHET X6 |45 Ki6T 1 23 26 1176 S 1 22
IR B PR IE LT A E IR SRl 2% s, 2015, 15( 1) :20-24.
RV , R FH 43 5. Ki67 \MMP-1 \MMP-2 7£ 5 M8 35 v 119 4 35
B[] bRk B 24k ,2018,39 (15) :1857-1859.
FAUH, 0, U, 5. B T ki67 5 earin 2 AYKIA
Jemm Y] e BE 2B 24k ,2011,17(9) :1160-1163.



