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Abstract [Objective] To evaluate the individual and combined diagnostic value of nasopharyngeal mucosal cell POX
staining, plasma EBV DNA, and serum EBV IgA antibody for nasopharyngeal carcinoma (NPC) screening, to investigate

the relationship between different clinical symptoms and positive detection rates of each indicator, and to compare the
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changes of each indicator in NPC patients before and after induction chemotherapy. [Methods] A total of 67 patients
presenting with nasopharyngeal masses who were treated in the Department of Otorhinolaryngology, the Second Affiliated
Hospital of Guangzhou Medical University from September 2022 to January 2025 were prospectively enrolled. All subjects
underwent comprehensive evaluation including: POX staining, EBV DNA detection, EBV IgA antibody detection, and
nasopharyngeal mass biopsy. According to the pathological results, they were divided into the NPC group (38 cases) and
the non-NPC group (29 cases). The diagnostic efficacy of individual detection and their combination of the three indicators
during the screening stage was compared between two groups. Clinical symptoms, including neck mass, nasal congestion,
regurgitated blood-stained sputum, and bloody nasal discharge, were recorded in the NPC group, and their correlation
with detection results was analyzed. For NPC group, the detection results before and after induction chemotherapy were
compared in pairs. Normality test (Shapiro-Wilk test) was performed on the measurement data. Data following a normal
distribution were presented as “mean + standard deviation”, while non-normally distributed data were expressed as
“median (IQR)”. The Mann-Whitney U test was employed for comparison of non-normally distributed data. Count data

”

were expressed as “cases (% ) ” , and group comparisons was performed using Pearson Chi-Square test, Continuity
Correction test, or Fisher's exact probability method. Paired categorical data comparison was performed using McNemar
test. A P value < 0.05 was considered statistically significant. All data analyses were performed using IBM SPSS Statistics
25 and GraphPad Prism 9 software. [ Results] During the screening stage, the positive rates of POX staining, EBV DNA,
and EBV IgA in the NPC group were 81.6%, 34.2%, and 71.1% respectively, which were all higher than those in the non-
NPC group (for all indicators except EBV DNA, P < 0.05). The sensitivity of the combined detection of the three
indicators was 89.5%, which was higher than that of any individual detections; the specificity was 31.0%, which was
lower than that of any individual detection. There was no statistically significant difference in the positive rates of each
indicator among patients with different clinical symptoms (P > 0.05). After induction chemotherapy, the positive rates of
POX staining, EBV DNA, and EBV IgA in the NPC group decreased to 28.9%, 0.0%, and 36.8%, respectively (all P <
0.05). [Conclusion] The combined detection of nasopharyngeal mucosal cell POX staining, plasma EBV DNA, and
serum EBV IgA antibody can significantly improve the sensitivity of NPC screening; there is no obvious correlation
between the positive rates of each indicator and clinical symptoms. Induction chemotherapy can significantly reduce the
positive rates of the three indicators, which is expected to be used as an objective indicator for evaluating short-term
therapeutic efficacy.

Keywords nasopharyngeal carcinoma; POX staining; Epstein-Barr virus DNA ; Epstein-Barr virus IgA antibody; early

screening; combined testing
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Fig. 1 Nasopharyngeal secretion sampling
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Tab. 1 Basic clinical characteristics of the nasopharyngeal carcinoma group and non-nasopharyngeal carcinoma group
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Tab. 2 Pathology and staging of the nasopharyngeal carcinoma group
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MO 30(78.9%)
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Tab. 3  Pathology of the non-nasopharyngeal carcinoma group
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Tab. 4 Comparison of individual test results between the nasopharyngeal

carcinoma group and the non-nasopharyngeal carcinoma group
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Tab. 5  Comparison of combined test results between the nasopharyngeal

carcinoma group and the non-nasopharyngeal carcinoma group
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Tab. 6  Comparison of the performance of combined tests and
individual tests between the nasopharyngeal carcinoma group and the

non-nasopharyngeal carcinoma group

WiH a b ¢ d REUE%T FERIEM%® AUC
POXZef, 31 7 15 14 81.6 483  0.649
EBVDNA 13 25 7 22 34.2 759 0550
EBVIgA 27 11 10 19 71.1 655  0.683
BAKM® 34 4 20 9 89.5 3.0  0.603

T s a S BT AR 2 PHE BB, b Sy S M R AL BB, ¢ Ry
A L ik 88 S0 AL PR BV, I Dy A S M g R85 A B 158 R B =
al(a+b)x100% , ¥ 5 BE=d/(c+d)x100% , AUC 3 ROC i i 42 T AR .

@ 1 FH McNemar K 56 A5 BAITOAG I 43 551 5 B A5 A6 0 28 e e 9 201
PR 22 L 45 SR R, POX e (0 5 106 A G 1) A0 25 S5 G
Si it X (P=0.250) , i EBV DNA Fl EBV TgA 43 5] 5 156456 I (14
UM 22 S L G2 i 2 M (P=0.000 F1 P=0.016).

@ fili FH MeNemar A6 56 H 42 B I50R I 23-01) 15 106 A5 K800 £ 1 52 MR
AR SE2E T A5 B R, POX e (0 15 864 16 I A9 R 25
T gi 2% 5 X (P=0.063) , T EBV DNA Fl EBV IgA 43 71| 5 B4 161
R REURR M 25 5 A B2 i 35 (P=0.000 A1 P=0.002).

(3 AR S A = IFUAG I H AT 35— 35T B D) oA BB A A PR

1.0
08 //
06
P
e /
04 /
— EBV IgA
— EBV_DNA
02 — POX#Lth
: =TS
/ L,
0.0 2
0.0 02 04 0.6 08 1.0

151
P2 T A A AT 55 Y ROC I 2 X He
Fig. 2 Comparison of ROC curves for combined tests and individual

test results
i 42.1%; B 3E 10 1), 5 26.3%; 10l W i 55 9 491, o5
23.7%; ML 8151, 55 21.1%. ] A, , 2513408 i e 2 5 MR
FBCE i DL P I PRRE R, , JHE YR Ry 2 ZE R [ W i %

T IR AR X 20 I
232 REWERE KRG BB R B E R AL e e
POX ¥ &, &9 5-#7

SER IR, SR BE A O RIG R AR AR 5
POX Z& (0,25 5 2 0] 1) 22 S R g ik B e 2= o 3
(P>0.05), WL 7.
233 ARE ARG F R % o EBV DNA

1 = | 21.1

ELTIREN

237
B 263

ST e 421

T T T T 1
0 10 20 30 40 50

ARG RATIR o B/ %
P13 B T A AN ] e PRAE AR
Fig. 3 Different clinical symptoms in patients with
nasopharyngeal carcinoma
F 7 SR L E AN RN R AR5 S M 40 B POX e € ) 37
Tab. 7  Analysis of different clinical symptoms and nasopharyngeal

mucosal cell POX staining in the nasopharyngeal carcinoma group

POX 7413, N
BRI BH A%k
J 22 4 18
SR e 1.000
H 16 3 13
¥ 28 7 21
S 0.156
el 10 0 10
Jo 29 5 24
W i % 1.000
H 9 2 7
T 30 5 25
1 0.624
e} 8 2 6
© F7RA TC I PRAE AR 55 W 5 £ 114 S W 285 JBE 4 il POX e £ Eh
5,34 Fisher's Exact R 1k .
o 55

5RO, BRI R AL R TR RAE AR 5
EBV DNA 4538 22 [A] B R GE 1K B 58 17 W35 1k (P>
0.05), W35 8.

28 BRI RROR S L9 EBY DNA f95MH7

Tab. 8  Analysis of different clinical symptoms and plasma EBV DNA

in the nasopharyngeal carcinoma group

EBV DNA
I ARAE R ZhE R s —
SRR U7 QR e
c 22 17 5
FEYIIEER 0.098
H 16 8 8
i 28 18 10
g 1.000
H 10 7 3
" 29 19 10
[ % 1t 3¢ 1.000
el 9 6 3
o 30 19 11
iR 0.689
i 8 6 2

TE :a Fon A7 Joim PRAE IR 5510 988 8 119 1.3 EBV DNA FU#8, 3450
Fisher's Exact 7 .
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234 RF) e R K 09 358 8 % fn iF EBV IgA 42
K09 5 A7
S5 NN BRI R AL R RN RAE IR
M3 EBV IgA 85 F 2 0] (14 22 TR Rk B Ge i 3
PE(P>0.05). W4 9.
99 BRI H AR AR 5 055 EBV 1A HefA 5051

Tab. 9 Analysis of different clinical symptoms and serum EBV IgA

antibodies in the nasopharyngeal carcinoma group

'|G%E’U( e {‘/'J@( % pD
B BAMEGIS BEAE IS
22 7 15
TR i e TE 0.729
£i 16 4 12
J 28 10 18
L 0.225
% A 10 1 9
. o 29 9 20
EISEIRES ) 1.000
f 9 2 7
ML 35fs £ 0 s 2 0.667
H 8 3 ’

D 7 T i PRAE IR 5 0058 28 3 (10 1L 7% EBV TgA LA, 1%

Fisher's Exact BER 1% .

24 BWREREAFSUTH.EHNEMEFIEMMR
POX £, M3 EB %5 DNA,M& EB R H [A
Pk N2 R 933 L
18975 POX YLt EBV DNA EBV IgA fit fH %

Pl & TR, 5IRITETAH LG, 20 SN 81.6% .34.2%

71.1% [% % 28.9% .0.0% .36.8% , % 5 A it 5

X (P<0.05), 455 L3 10.

F10 SRR AL S LT RIS ST IS, S8 1k

Tab. 10 Changes in individual test results before and after induction

chemotherapy in the nasopharyngeal carcinoma group

o PR B (FHPER)
POXZf  EBV DNA EBV IgA
TBYTHT B R 31(81.6%)  13(34.2%)  27(71.1%)
WRITE R AL 11(28.9%) 0(0.0%)  14(36.8%)
oA® 21.289 15.683 8.951
P 0.000 0.000 0.003

@ FFRIBYT I A AT B 48, 344 Pearson Chi-Square Ky .
TS $C

3.1 BEUTEIRRNER
3.1 BB M POX R &

PR Py 3 1= B9 3 P %A (reactive oxygen species,
ROS) 2 IR DNA 4548 155 S D 58 48 I 300 B0
I, DT S R ) AR R e
Jit (peroxidase , POX)AE Ay 4 AL PN & Bk ROS FY) T 2 fifg

J5, HE AR AR AT s AL B SECIRAS L R, POX e
o n] (B $ PR Ak 20 B s 20 2L ) SR Ak R A = R
AL R et POX JL A 57, C A W5 R W, ROS 7K
T 5 5 EBV KRS R 18 M ST K b Bz 4
FEAL B IAHOE .

AR, B R 2 POX e (SR 4 81.6%,
BEE TAERMIEA (51.7%) , #2758 POX YL 0 fH P
A fE -5 iR & AR P A S AR R R A AR OGRS POX
Y £o, BH 1 40 i 3% 22 0T i S e 2 20 S A 45 1 AR
BERNE , IR T Rl b R A0 M A A
JUE WL ) POX Yt 35 24 5%, AR S i 4L A
38 e A PR %6 . T R A TG Ao A X LA 5

T RSB W AT POX YL@y, (A SO R 5 43
WAL ARAE X I AT T ek 2R FH B N B
Bl 42 0007 4 B A S5 B R B A8 W 1T [BR]  J A f
w5, LR AR T 29528 500 (AN RE B 56 B T
H 5 — Bt o] R S SO PR 38 22  FRAERAG T A S
WEAN AR SOR AN A B AHEAE o5t BE BRI T X% POX
Y (0 78 1E K 5 R 1 2] 22 S TTA s FLAEAS B
N T TEIE R AT POX 22 0 BH M R 5 5 0 g g £
SR R o B AR S L L, POX e €0 7 2 Wik i
30 955 85 v A g AN (LA 5 0 2o R AR AR 2 i
AAEPERF T 500E .

3.1.2 ¥ EBV DNA

EBV B T8 AR J8 e RN 5 2 M i3 /K S 16 75 2
JE B R A B BN R 22— EBV DNA 1 &
WK 3 A E AR AR, B T I RS R g .

A, B G 40 EBV DNA FHAE %K 34.2%,
Y2 R AB R G B E M R4S EBV DNA K
A REAZ I A e 671 fr B SR A B [ 45 PR 255w {H
AR G SR AR B 3 25 5 i TR B
K H PCR-2ECHRER L, 12 1000 copies/mL Ay BH 14
B E (5 HABHLF 5 FH A 500 copies/mL AN[A]) , PRt
MG A BRI, 34> EBV DNA K 45 5 A] fE
B . AN, SR ERREAS [T A, A B LAk e A 75
BT I A EATTEY X AT e PCR 33
B G BE IR S N FL Sk T e B S DR AR
W] BE TP I, FBUBR BTSSR e, o 2 A
RO 50 1 728 S T Bt AR S
3.1.3 ik EBV IgA #tk

SR FR 1 EBV IgA LR /K -8 % & v, .
HAe RS2 Wrh B B IH RN E .

FEAR S, B i B 5 AL EBV TgA HT A BH
FR T1.1% , A% S 95 58 35 2 R 34.5% , PR 1] 7 dnd
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PRI, %5 . POX YLt EBV DNA Fll EBV IgA FILAE S 0 A 51 SR 7RIS B9 Eb 603

25 5 5 M SOk A A R A EBV IgA Pk
FE 2 W EA RS I, A B foft FH s i)
SR REE SR AT AR R BR L 12 Wi M T RE 2 21 40
PR N R B I, EBV 1gA BT AR
I 55 A A P bR R e A0, DABR 22 I ) ME B
PERITAT S
3.1.4  FAAEN

WX oy SR b 2 4R v 2 89.5%, A B T
ST R 1 LB O A L AR, R S IR (31.0% )
e T B 1 5 R ) 5 ) ——— il BH 1 % 0T B
Ok BV A, 40 R CE U AR S A AR A, R
B (R4 v U o L PR O A A R H R R
TRV 7 S8 5 BV A7 7 8 v m R BH P 23 s 2
NS A AT BE A Rk Sl i2 , DI 18 o 0 A s
MAES W B, R S PR B O OG22 H A )2
BTN | b fo it BE 2 W FNR YT .

AT A T A | AW, T e TR AR
T, 16 S N BE AR B N SR AR B 22905 A8 A (AN S AE
BREE) MBI, X — BT = B0 BH R3S I of:
R AT AR S . R SR A 0 3 2o AT XS R 3 R Ak
2R 4 B M 4 10 i BB R R
X HRZER FH s N T SRS WOR AR, IR R G H
IR Ay 22, B e e Sk
3.2 AEIGKREER BN LR

— T[] P A 5 0 e R T DR 2R BRI
g S M e (71%) | S TR AE IR (54%) B3 5% MR
(519%) e fith 255 B (12%) . A SC v, B8 (Y I TR
i TR A YR Ry 20350 i Bk (42.19% ) . 555 (26.3%) . [9] 1%
M558 (23.7% ) R (21.1%) . DL ER5E R 0 3 Rk
) EE DT DA 45 5 X mT BE 5 A A
ST A = A G

L I SR B = 0 R B S AR R
R 2 LB A I R 2 AR AIE | S 56 EE K A
AL A b B 38 R s S, 5 S AR A A O A
SCOHT T AN TRNIG R 2 LR POX Y f5 \EBV DNA &
EBV IgA BT A (4G I 25 5, SR 17 1 RAE AR 5 45 T4
25 22 RR RG22 B . TR RN
(38 ) , 3 J& A5 A AE t 35 O R AT 38 2o T RE A
B RAEAR IS UE A ik, X R B B 5 =
TG 000 357 Ay BH 1 1 £ AT 0 2 S HE A S MR 14 ]
AETE .
3.3 BEEATEIEHKRNER
3.3.1 B AL 48 i POX # &

FEASCH, B H A AL AR AL YT R POX

0118 BH P 8 g, 5k T -5 i 200 i P 4Rk R KO
() FF = 2 VAR O AT A, s 4 408 R 35 e
() 48P0 L TR 200 R PR %) o A A A T T 2 1 P
S | @ R S P VA 2 1 S = R Ayl B LB
20 e 320 4 4 /N I ELRE B G s R R R o R
(9 POX e o PHAME 22 I 25 1 [ X — Akl g R W
U5 A7 30 A U D S AR O 1 SR REUR S A i )
FRGRIRAS A T M e — 2

ARSCARGN AR B L, R Ik POX B (2 0 1k 5¢
4 DX i Je A A L 200 B v 1 SR K O L i
A B8 R M) LA g S D v ) R S P Rk S
332 £ ¥ EBV DNA

113 EBV DNA J2& sl i 2 A bk, 5
JIgE 7467 TR SO B 1) 2 e 2 WA 56 AR AR
SCHR RYT R SR BB ALY I K EBV DNA FHPER
K 34.2% , TALST J5 2 PR B 2 0.0%. 35X — 45 %
B, 75 AT AN 2 08/ T MR AT, 3 A R
il T EBV R, NI EE— 2P 5 0E T 3% EBV DNA
TE B S I 7 o AR v i WA S b B,
IBITHT)E MK EBV DNA BHM: 3 ) 22 5 BAT i 1k
LR 1ML HK EBV DNA 7KV A9 A2 4k AT AR A6 97 SO Y
AR FR AR AR, 5 F1LYT S5 EBV DNA BH% %
k1 0.0% 45 T B T HLAER, RS 45 dn BRIk A 7
MR AR, JCVE HEBR L 2 75 4 F 25 W AR i 0
19, 35K AT BB S e 24 ) 3 R A 5 2 T R T 4
S HEBR B B YRS S 0 R REE , 5 W 58 1 2% R E
FAIT S UG 21d AT REACSR AR DI IR 25 A ]
SEME R
3.3.3 ik EBV IgA #fk

FEARSCH, B R 0 EBV TgA PHE R A7E
IBITHIN 71.1% 3697 J5 1% 2 36.8% , 22 5 A 4 it
2 E M BRI S R TR T RN R R
() B A W AR BT 8 R SR 5 N g — 2 R
EBV IgA 5 H A AE Y br 5 e A FH i vT fg 4, LA
S1 R e LA DA Hp ) SR A R

ST 2, S R A0 i POX L £, | 1L K EBV
DNA K IliL7E EBV 1gA HT AR B A o] & 35 4 = &
WK 9 07 A R R 5 45 F8 b B M 2 511 RRE IR TS BH i
FHNE 5 AT 35 B AR = I d8 br B PR, A 2
VE AT IAYT 3N 1 % A e
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