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Efficacy of whole course hyperthermia on cervical metastatic lymph nodes of

nasopharyngeal carcinoma and its effects on immune function”
LUO Yan ,XIE Yue,LI Xiaoyu ,YAN Jin,LIU Deqing .WANG Yuqing .YANG Li’na \WANG Ying"
(Department of Radiotherapy A f filiated Tumor Hospital of Chongqing
University ,Chongqing 400030,China)

[Abstract] Objective To study the short-term efficacy of combined cervical metastatic lymph nodes hy-
perthermia during locally advanced nasopharyngeal carcinoma induction chemotherapy and concurrent chemo-
radiotherapy and its effect on peripheral blood lymphocyte subsets. Methods Sixty patients with pathological-
ly diagnosed nasopharyngeal carcinoma in this hospital from July 2021 to July 2022 were collected as the study
subjects and divided into the observation group (induction chemotherapy + concurrent chemoradiotherapy
combined with hyperthermia) and control group (induction chemotherapy + concurrent chemoradiotherapy) ,
30 cases in each group. The general information,short term efficacy, EB virus (EBV) DNA level,adverse reac-
tions occurrence, peripheral blood lymph cell subsets and hot shock protein 90a (HSP90a) were recorded and
compared between the two groups. Results Compared with the control group,the objective remission rate in
the observation group was higher (100.0% wvs. 90.0%),the EBV positive rate after induction chemotherapy
was lower (20.0% wvs. 46.7%) ,the occurrence rate of =3 grade radiation dermatitis was higher (30.0% wvs.
6.7%), the level of natural killer (NK) cells after radiotherapy was increased [(25. 89 £ 5. 53)% ws.
(19.1846.41) % |, the HSP90a level after treatment was increased [ (91. 1949, 18) ng/mL wvs. (67. 22+
11. 02)ng/mL],and the differences were statistically significant (P<C0. 05). Compared with before treatment,
the levels of CD3" ,CD4" ,CD4 " /CD8" after radiotherapy in the observation group were decreased, the levels
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of CD3" ,CD4" ,CD4" /CD8" in the control group were decreased,but the differences between the two groups

were not statistically significant (P<C0. 05), while the proportion of peripheral blood NK cells in the experi-

mental group was significantly increased compared with the control group (P <C0. 05). Conclusion

Hyper-

thermia canimprove the local control of nasopharyngeal carcinoma cervical lymph node metastasis and improve

the immune function.
[ Key words ]

tion;lymphocyte subsets

SR DX SRtk L 45 5 RS R Rk 90 %0 LR R AkYT
Je 6] 26 TR A T 2 Jay 08 WG 3B £ WA 9 1940 s TR 9T T B T
PRI IR IX SRtk B 45 A e i s il R 2 ok 90 %, H
PRF PO AL IR BE bk T 25 40 B85 A1 A2 42 1) B % ik
ELEEyT Rk 2% s R Je B R S A R AR R
) Fsf o JRCA I 175 S G 8 P 0 D 90 T 34 0 G 38 35 i A
R SRR, T AT 388 ok 52 i e 96 0 B 055 90 05 B 0% R 48
AHERE ST ARG B AR T A B
7 FE IR 28 05 L G s R YT O D B R VR R PR
LI
1 BEREHE
1.1 — &%

PEEL 2021 4E 7 A & 2022 5 7 A ARBEUIA R 60
5] G W s B A AR SRR G . AN ABRUE : (D AR 18~
69 2 5 (2) Z 9 BRHHIZ 1 S WA A 1 Ak Ve 6l IR 240 i o
H o0ia 8 5 (3) 8 0 0 R 56 B i Bk B &
B2 (AJCO) 55 8 it TNM 43 1., ik [ 25 40 3 o N1,
N2 N3 H TNM 4314 1l IV a 5 (4) 300350 5% bk 12
ZEHA>=4 cm HAA =2 em HAEAR hOWALIRTE 52
1827 1 W R I T 45 A IR A1 32 4= 5 (5) ¥R YT 1T Karnofsky
REAR R (KPS 43> 70 435 (6) 16 Y7 1 1140 i
>3, 5X10° /L, il /N3 $0>100 X 107 /L, MfiL 41
BEFH>90 g/L, Hao il VB DIREIER s (D314
JPEEPE GP R CGHEPEMIE 1 000 mg/m” + 41 80
mg/m’,3 Ji 1 %O . [P AIT S B A 3T Ir 5 2 M
A BT FBE R BT T 585 (8) BT A BB 4 AN R
AT HEBRFRUE: (1) 4 IR Ko FLT A 25 (2 A0
JH B B3 i) B 55 S H SORE MO 5 (3) B AT IX
R R AT W5t 5 () B A I A BUSR G 5 (5) 1
WEE(OWRITTLBEPR A 2ZEH . 60 BIFFRX L
w35 33 il 2 27 ], AR (44.9E£8.3) %, N1 6
Bl (N2 31 35 71 N3 9 19 i, ARE AT 7 AR
B4 WF 58 % 5243 g 4 s S 4k )7 + TR 245 itk o7 Bk
BT R BRAL G A7 -+ W A ey L 4 30
i), Y48 3R 97 1R 58 WU A IR T T LR RE T .
1.2 Fi*

(D IIT it - GP 5 275 5 A7 W1 1) 52 B 3 kA
7 RIT S 1.3.8 K [F20 Ak o7 99 1) 2= 20 58 B 5 IR
P72 /D . 7 AL SR BSD2000 #4477 4

hyperthermia; concurrent chemoradiotherapy; nasopharyngeal carcinoma; immune func-

2 450 MHz, FHULIFRT 1 h #4758 41~42 °C L B
] 30~60 min; (2) P Aby7 S0t . 2=/ 58 1 2 4 i
GP J7 5 ALIT 5 (3) [F] 25 T Ak 97 52 it - BH P Ak B2 4%
FH 69. 96 Gy/33 F(Varian 4/l £5,6-MV X
24.,2.12 Gy/F 884 5 F, 30 7 &), [6254697 R F4A
(3 8 100 mg/m”, BiFE =200 mg/m”) .
1.3 WLEIAR

(DIEMIFR. A B3 TIRITH B R 5 .
BT R 1A A RO IR 3 A A 58 R S I 20 Y o
MRI. S8 CT K H At 75 1 4= B Ky . BH P Ik
EL S5 97 S50 SR FH S AR I8 97 RPN dr o (RECIST) 1.
1: S8R (CR)E O A S AR 28 1 A4S A DL L
T4 G2 i (PRO 8 U g kL S8 5 S 2 L 4 /h =
30 %0 s PG Fa E (SD) & LA A T PR A PD s %5 i i fie
(PD) 2 A LASE G AL ELAR R f/IME D S 08, AR R
BEM=20% . B L 2Z A, 0 25006 fE B AR I A %o {3
=5 mm, BB 1 AW EAFEAL, BE R
FELRNT IR 3 A F 500 BH M bk 1 25 1) & 0 28 fif
Z(CR #+PR #*), (2)EB#i# (EBV)DNA i
W A5 FRITar s AT e BT R 1A A OBUT
J& 3 AN HEATRIN B A A A 0 3 mL, A Z
20U R PLEEDS H,2 000 r/min B> 5 min, BUE &
M 47 € & PCR A, ¥ i3 EBV DNA>500 45
D/mL HE N, ORNRRNEAE. EIE)7
o A PO R R AR R B O TR | T
B UM R 9 AN BRI E AT WE I SR FH B YR T
BIT 2 (RTOG) FRifEHEATPEHA . (4) Hb ] i g4k 22 48
MO RE . VYT HT AT S BT S Sl A A i
oA I A T REL K CD3 .CD4" . CD8" ,CD4 "/
CD8" J FAR A 5 (NKO 4l il 7K F . (5) K e 8 A
90a(HSP90e) % & /Ml . TR I7 1T IR 9T Ja 47 4
W, A BN B I 3 mL A 2 g DY 2 R B R A
F1,7E 2~8 C4& M T 3 000 r/mL B> 30 min, BUi&E
B LI EAT ELISA &I G50 &0 [ ) M B8 5 3k
LR A RA D .
1.4 %Zitsam

KM SPSS26. 0 B A 47 B s 43 A, 3 12 BB
x s Fon, WHBOR ST AR A ¢ K 55 118508 R DL B
Bl E o R HBSR X R, L P<<0. 05 B2



¥ AE % 202312 A% 52 46% 23 M

FAGI R,

2 & P
2.1 FmAEH TR bE
WMEHEME MR TR, ERAESRIT¥E

Y (X*=10.526,P=0.001), W3 1.
®1  FEEEFEEN(%),n=30]

20 51 CR PR SD PD & WME SR
WELH  25(83.3) 5(16.7) 0 0 30(100)
YR 21(70.0) 6(20.0) 3(10.0) 0 27(90.0)

2.2 %% EBV DNA 4

BT HT . MEE4] EBV DNA $ 1L 0~2. 67 X
10°/mL, X B4 A 0~4. 15 X 10°/mL, i 41 EBV
DNA # NECF S E L HE R, ZF LRI ¥ E
L(P>0.05 ., WHRIT G . WL EBV HH R T
XPREA], 22 R A G2 E X (P<<0.05), W 2, Xt
H 2 BB E BRI R A AR B, Kb 1 7 )5 3
™~ EBV DNA Fh 5, 58 8 45 2 J5 i ik b e 7

2 48 EBV DNA %[ (%) ,n=30]

it H U Z37| Xf B0 x* P
bEpRg i <<0.001 >>0.999
B 44 2(6.7) 3(10. 0)
F 4 28(93. 3) 27(90. 0)
ViRt 4,800  0.028
B 44 24(80. 0) 16(53. 3)
FF 6(20.0) 14(46.7)
WOFR 1A 0.517  0.472
B4 30(100) 28(93.3)
FF P 0 2(6.7)
WOTRE 3 AN A <<0.001 >>0.999
B 44 30(100) 29(96. 7)
FF 0 1(3.3)

3569
T Hos T XA (P <<0.05), L 5.

3 MARRREMEZ A BRI (%) ,n=230]
i H W2 X HR 26 x* P
- 40 ) 0.098  0.754
<l 23(76.7) 24(80.0)
=1 7(23.3) 6(20.0)

RN 0.131  0.718
<2 % 26(86.7) 25(83.3)
=34 4(13.3) 5(16.7)
I I 24 158 58 0.098  0.754
<2 % 24(80.0) 23(76.7)
=3 % 6(20.0) 7(23.3)
TR e % 5.455  0.020
<2 % 21(70.0) 28(93.3)
=34 9(30.0) 2(6.7)

x4 40 5 B I 4k B8 4 A S B T E L B (2 =30, 2 &)

2.3 WARRREEAELILE

WA =3 F I T P B2 R A R v T xR
(P<C0.05) , KA HBAL 5 BT I — 3, W& 3,
2.4 PSR ok O m e TR T HOL A

AT H PR AL A1 JE 45 b 40 B R T A L L 2
SSRGS X (P>>0.05), S5IGY7 T T S
WL CD3" .CD4" ,CD8 " .CD4 " /CD8" /K F [%.,
X CD3” . CD4™ ,CD4" /CD8" JK 3 F [ (P <
0.05), HIF)E W EEH NK 4 M 7K 838 57 A I+
Hw T (P<<0. 05) , W5 4,
2.5 WA HSP90a K- bk

BITHT 4] HSP90a KV LA, Z R G IHEE
X(P>0.05), ¥RI7 TG MEEH HSPI0a 7KV 3R YT il

21 5 IRIT T BT e Y S
CcD3"

pUE =37 12244323 12244516 4514159"

XiF B4 10434309 9774385 5144236"
cD4t

W 4 723+359 658+358 164474"

XiF B2 607205 5654232 177£77"
CcD8™

WER L0 4904193 4684255 2474+112°

Xf B2 3784168 3694222 2924183
CD4" /CD8™

W 5% 20 1.5640.73 1.6640.94 0. 8520, 46"

Xif 21 1.8340.83 1.76+0.76 0.8040. 57"
NK 41 fifd ( %6)

pUE =37 16.47410. 77 16.12412.29 25,8945, 53%

X 2] 21.514+12.1 14, 44+8. 27 19.1846. 41

“P<C0. 05, 58T AT IR ;" P<C0. 05, S5 %) B 40 [L %%,

x5 A 20 HSP90a 7K F b 8 (= +5,ng/mlL)

i H WMEEH (n="T7) X R (n=5) t P
BT 57.17+12. 30 51.0245.52 1.425  0.175

91.1949. 18" 67.22411.02 4.110  0.002

*P<<0.05, 5T AT E .

3 3 %

TR U [ 5 B B8 R S W e W W R R
o X T e S R I S R e D DA e R A 2 S A 9
2in e L EIURNA T 48 A 4R S ST S )
BT R H AT AR IR B L5 AR AR R A
80% LA . 5 4F JRy &R K IX 48 4% i F 5 ik 90% ~
95% " HBAENG IR L P R B, HRER K (=4



3570

em) SEFLIRALIRAE (B2 =2 cm) i ik B 45 411 i A
Z AR B ERE IR S AR ME IR YT S 5% B R L G AT
T30 5 S 38 B B4 R o L R B & T A B
7R TR Bt A8 S S 3 A & Gz b 5 S AR IR . A 5T
SRR Y3 AUNRE NN S W R LS A
FLATAASEPED L DR X 43 28 3 A Ry 3 A T ok
JE T,

AW g R P75 by B DR A
PR AT S R X ek = 4R L 3G 0 T R L B 4k
I7 25 AR AR s R 5 O TR TR R
200 i FE 300 A b g a0 B L A R s RO S AR 2
Y5 R 4 e DNA B9 4 FHE L 38 hn & 455 1 L OF g
A A2 P 95 20 i O T 5 o i 2 5 PR SR A | JE 28 0T BT
HO W BOEE B R E E  R A B S T
PEAT 25 LYY B B, 7R 15 S AT L R 2B A T B B
EBRNAA, R BN, S BALE. BTE 3 A
WK % L 2% iR R (100% ws. 90.0% . P<<
0.05), o Y7 Stk yy A VRN . W e, 55
F4LI7 S5 EBV BH M 3 8] B A% F X B4 (20. 0% os.
46. 7% ,P<C0.05) , R W MEE 4 EBV DNA 15 2| T P
AR R ] E RO I A T I R AN [ R
TINY S50 R R P B R R A L R =3 R
TSI B2 48 (30. 0% ws. 6.7%,P<C0.05) {0155
AL T B — 2D A BT R G IR T I B PR 5
T A58 OB 20 = 3 1 TR0 e 9 e A R s 1 Bk
TESCHR 4 GE o) B 5 RE AR S B /INA G, T AL B
il R I | TS R R KA R, 2 5 RS
B (P>>0.05), % B X 2R | W B2k A 4bIT 2
Yy KOs 7 B B R A RIE R .

T 200 i 0 T 2 B el 988 4 6 338 s I 1) 3 A
M WP L I CD3' .CD4" .CDS" T 41 ity
N ONK 4. L5 AT RO SRR T B
FE A5 I Je 440 It ry [ et e 2 TG 25 931 b S K BLAA 1 B
PETEPEANMS . BT L B0 nT LA o g 50 07 b
EXL 440 i f 92 30 2 o8 o e R A B R iR . AR
WFSETE 7 B WL EELH % A0 5 )0 MR 2H R R R I T
ML3E HSP90« 1Y 263k 1% Bl . 45 R B /R W42 4l HSPY0«
1) & 38 K B3R 97 1 T v o L v 1 IR A, 3 B #RT
A G 35 A R AE A DY I PR AR LB i A 1Y R
i 96 B 9% 200 B 32 L A AS B 5 T R I HSP9O« Y AR
ERANGKRE XA TR — S8, A, B
i T A0IT e A0 R 45 ik B 40 B S B RS A T R R
S JE I B 5 S A0 T R BILAAR 1 4 328 T R 468 405 A 6T A
/N, TIF R CD37 . CD4™ . CD8" . CD4 " /CD8 ™ 7k
AR R S IR N R LR K (T N
HEEHGR S BE T 4000, WEH NK 401 [k
B 7F 55 B T3 B2 (P <0, 05) , 2 B #7 X Ak I 7

€A E % 202312 A% 52 K% 234

Ji S PE T RE R A% HL A — 5 14 1 1) 3R 1 (H R A
SFPEFE A B, i AN LAk & B g T RE E 98,
FIRE R FHESE T2 4K 1(PD-DE ML A F 2 5
T 4t 1) G038 100 25« I A o Jeg e 328 0k 3 ML o & 4%
SAEH L BHF9E T CD4™ .CD4™ /CD8™ /K T [ ] R &
PD-1 [ & 28 % VI 6

L5 LI L BT XA 5T 0 e A 4 e A 200 5
IR EL 25 1) B I R L 1 AR T A TR B AR T B B 4
FEA A AT RESE N3 37 sk, ELX S e D Re oA —
4 X 1) T VR B I R A L. S S ] Lt
PYTIE T HSP9Oa 1Y i 25 3K 4 5 H0 95 N 25 LAk 7 I
CD4" T 41 FRES PD-1 ik 22 8 1) 56 R AR
HE— 25 B W T 2 5 B W R Ak o ok R e i Y
HLAH

C1] 2% 3, SSCHE Bl B L 45, 2T 2013 RETATR itk
EL 45 73 DCHE e 1Y S W R VDB B R AR T 5 L) .
Hh AR OIS iR 2 2%, 2022,31(2) 1 115-119.

(2] Ry AR 4 AT AR, S5, 508 I 53 T80T 97 3L
K 5w R 43 B (B 691 D [T 1. BLAX i
EE2,2022,30(5) :801-806.

[3] XU A A.MIAOJJ,WANG L,et al. Efficacy of
concurrent chemoradiotherapy alone for loco-
regionally advanced nasopharyngeal carcinoma:
long-term follow-up analysis[]]. Radiat Oncol,
2023,18(1):63.

[4] OU X,YAN W,HUANG Y,et al. Unraveling
the patterns and pathways of local recurrence of
nasopharyngeal carcinoma:evidence for individ-
ualized clinical target volume delineation|[] ].
Radiat Oncol,2023,18(1) :55.

[5] COVARRUBIAS G,LORKOWSKI M E, SIMS
H M, et al. Hyperthermia-mediated changes in
the tumor immune microenvironment using i-
ron oxide nanoparticles [ J ]. Nanoscale Adv,
2021,3(20) :5890-5899.

[6] WAN MOHD ZAWAWI W F A,HIBMA M H,
SALIM M 1, et al. Hyperthermia by near infra-
red radiation induced immune cells activation
and infiltration in breast tumor[]J]. Sci Rep,
2021,11(1).:10278.

C7] v I B 0 P2 A P i 97 B D 20 25 rh AR B 2
SRS MREIR YT 2 o 2 b [ SR AR BORIR T 4R
F5 (2022 RO [T ], A2 g B 36 2% i, 2022, 29
(9):611-622.



¥ AE % 202312 A% 52 46% 23 M

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

T . S TR T B 4 R S TR I o A e g s
PEZERE T ], b B 2 AREE 25 ,2021,28(4) ¢ 1-3.
JEE AR AR A SR . 1~ IV a .55 MR g AR VR
PRI 2021 4 CSCO/ASCO [ Br G iE 5 R
i [0, BboRg B 3R W 9T, 2021,48(5) :553-562.
YANG X L,ZHANG L L,KOU ],et al. Cispla-
tin-based concurrent chemoradiotherapy im-
proved the survival of locoregionally advanced
nasopharyngeal carcinoma after induction
chemotherapy by reducing early treatment fail-
ure[J]. BMC Cancer,2022,22(1):1230.

MA Z,UMEZAWA R, YAMAMOTO T,et al.
IMRT improves local control in patients with
nasopharyngeal carcinoma compared with con-
ventional radiotherapy: propensity
matched analysis[J]. Jpn J Clin Oncol,2021,51
(9):1444-1451.

W JR  BEAR ST SR UL ST AFL B IR O VA 9T Bk
SHAL AR YT TR ST I 25 5% B B0 k0 S L 4
TEFURLT DL A [ HR B 550 B 2% 75 2020, 20 (5)
352-355.

LI Y,ZANG J,LIU J,et al. Residual volume of

lymph nodes during chemoradiotherapy based

score-

nomogram to predict survival of nasopharynge-
al carcinoma patient receiving induction chemo-
therapy[J7]. Front Oncol,2021,11:739103.
KHURSHED M,PRADES-SAGARRA E,SAL
EH S, et al. Hyperthermia as a potential cor-
nerstone of effective multimodality treatment
with radiotherapy,cisplatin and PARP inhibitor
in IDH1-mutated cancer cells[ ] ]. Cancers (Ba-
sel),2022,14(24) :6228.

DE-COLLE C,BELLER A,GANI C,et al. Ra-
diotherapy and hyperthermia for breast cancer
patients at high risk of recurrencelJ]. Int J Hy-
perthermia,2022,39(1):1010-1016.

ZHENG N, XU A, LIN X, et al. Whole-body
hyperthermia combined with chemotherapy
and intensity-modulated radiotherapy for treat-
ment of advanced nasopharyngeal carcinoma:a
score

study with propensity
matching[ ] ]. Int J] Hyperthermia,2021,38(1):

retrospective

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

3571

1304-1312.

SHI L, CAO H,FU S, et al. Cordycepin en-
hances hyperthermia-induced apoptosis and
cell cycle arrest by modulating the MAPK
pathway in human lymphoma U937 cells[] ].
Mol Biol Rep,2022,49(9) :8673-8683.

NI L P,SUN H T,WANG P,et al. Hyperther-
mia enhances the efficacy of chemotherapeutic
drugs in heat-sensitive cells through interfering
with DNA damage repair[J]. Ann Transl Med,
2022,10(8) :463.

THAE R BRI R IR BT 5 0 R A 9 1 BIF 5
HEJRLT ] g B VA 9T . 2022,49(8) :827-831.
Hh G DR MR 2 s R POT R R B R H
P S th a 7 L R E L R R
SITIT o o T A AL R B b R R
[, S iR 44 5, 2020, 35(1) < 1-10.
NOROUZIAN M, MEHDIPOUR F, ASHRAF
M J, et al. Regulatory and effector T cell sub-
sets in tumor-draining lymph nodes of patients
with squamous cell carcinoma of head and neck
[J]. BMC Immunol,2022,23(1) :56.
XUV5 . BT, w18 K B 4k B R T R
J& B D1 RE S AR i e K 2 LT AT EE A
2022,50(12) :950-955.

LIUP,YE M,WU Y,et al. Hyperthermia com-
bined with immune checkpoint inhibitor thera-
py: synergistic sensitization and clinical out-
comes[ J]. Cancer Med, 2023, 12 (3): 3201-
3221.

ISSELS R D,NOESSNER E,LINDNER L H,
et al. Immune infiltrates in patients with local-
ised high-risk soft tissue sarcoma treated with
neoadjuvant chemotherapy without or with re-
gional hyperthermia: a translational research
program of the EORTC 62961-ESHO 95 ran-
domised clinical trial[ J]. Eur J Cancer, 2021,
158:123-132.

e fs B #1.2023-01-25 &8 B #1.2023-07-21)

€L X



