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Abstract : Objective To investigate the value of digital polymerase chain reaction (dPCR) technique in the
preoperative diagnosis of benign and malignant thyroid nodules. Methods A total of 141 samples of fine-nee-
dle aspiration from patients with thyroid nodules who underwent ultrasound-guided fine-needle aspiration cy-
tology (FNAC) and underwent surgery in Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong
University School of Medicine from June 2019 to September 2022 were collected. dPCR and amplification bloc-
king mutation system (ARMS)-PCR were used to detect BRAF V600E gene mutations. dPCR simultaneously
detected NRAS Q61R gene mutation,and TERT gene promoter C228T,C250T mutations. The value of dPCR
technology in the preoperative benign and malignant diagnosis of thyroid nodules was evaluated by using the
patient’s postoperative pathology results as the gold standard and comparing the accuracy of the several meth-
ods. Results Among the 141 puncture fluid samples, the positive detection rate of BRAF V600E by dPCR was
69.50% (98/141) ,and that of BRAF V600E by ARMS-PCR was 64.54% (91/141) ,with a statistically signif-
icant difference (P<C0. 05). The mutation detection rates of dPCR detection of NRAS Q61R gene mutation,
TERT gene promoter C228T and C250T mutations in papillary thyroid carcinoma (PTC) were 15. 32%
(17/111),12.61% (14/111) and 1.80% (2/111) respectively. dPCR alone for BRAF V600E detection for di-
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agnosis of benign and malignant thyroid nodules had an accuracy of 89. 36% for benign and malignant thyroid
nodules, which was significantly greater than ARMS-PCR (84. 40%) and FNAC (77. 30%) , the differences
were statistically significant (P<C0. 05). The diagnostic accuracy of dPCR (BRAF V600E) combined with
FNAC was 97.16% ,and the diagnostic accuracy of dPCR multigene testing [BRAF V600E+NRAS Q61R+
TERT (C228T+C250T) ] combined with FNAC was 97. 87 % ,which were superior to the diagnostic value of
dPCR alone for BRAF V600E detection and multigene testing, the differences were statistically significant

(P <C0. 05). Conclusion

The dPCR technique can detect gene mutation sites missed by ARMS-PCR and can

also compensate for the missed detection by FNAC, this technique combined with FNAC can improve the effi-

cacy of preoperative benign and malignant diagnosis of thyroid nodules.

Key words: digital polymerase chain reaction;
V600E; papillary thyroid carcinoma

PR U5 4 1 J2 PN 20 06 2R 0 00 LS R &2 ke
HAEHRBAE LT . BRI FL SR (PTCO) o5
ARIRIE Y 85 % ~90 %8, R I 45 15 AR Ay B 4 £
S50 501 PR TR it 4 A OG L R L B e R R 4
TROEEEN R R A EEE X, BFESST
) 4 28 00 40 2 A AF (FNAC) & H R IX 43 FOIR I 45
RGBT B, B R R R R,
{EAH 25% ~30% W45 (4325 Bethesda [l ~ V
90 Tkt FNAC B HrE ™ . EEE LA
SiE X 26 (NCCND Iifii PR 5 e 46 B 48, ok i i FNAC
RRff 1) S ) b 0+ 40 32 W T A B R LM M g
FHODR B 1 B % O 9 28 A8 JE 14 BRAF .NRAS,
TERT %', BRAF V600E 748 &2 W PTC Y H %
ST hREW™ . A SCERTE L BRAF V600E, RAS Fil
TERT &K 3 [H H 8 & AE i, PTC B # — s A
R R, AR AT 2 2k AR R I B A FNAC B A7 B)
T v PR A PR 132 W oA s R A 2
H I, BRAF V600E %8 4% (1) 45 I 3= %2 5k FH 4o 3% 41 1k
B PTG BH A R R S5 (ARMS) ¥ FIN 5 v, SR,
X Ty A 58 A A i B A 1 g bR A e R] BE S A8 R
g, PR, S R A B AR A AR A T —
SO RO B A I k. B R A RE
(dPCR) HLA R BB & e 5 B 8 LA AR /0 X 411
Tl 40 i 27 M 58 S R AE , 28 AR A I R AT 35 0.1 %0, FEREE
ZUETFHEMAME 0. 01% ", KRBFZEHR M
dPCR X 141 7] B R B &5 05 B3 28 0 W A A iF 47
BRAF V600E.NRAS Q61R.TERT C228T H1 C250T
FE R G AR KM, TEH dPCR 2 AR 7E BRI 45 5 R 1T B
RS2 W T I R A
1 #&R5HE
1.1 — %k HEHL 2019 4F 6 H % 2022 4F 9 H7E
KPEikZ A ST FNAC K& F R IAIT 09 R R 45
WHRE 141 B BRE XS Hoh B 46 i, 4 95 i), 4
% 28 ~87 %, M AFRUE: (1) AR uiji 1T FNAC,
FNAC Bethesda 432% [I ~ VI g5 () % FARIGIT H
I R Bt 52 4 . HEBR AR UE . (1) 4T Uk o8 i 2L 300 £k
OB I BEIR IR . B B o 8 M 2 9 B 0% M Mg (3D

thyroid nodule;  preoperative diagnosis;  BRAF

FNAC Bethesda 70%% 1 2. Fr & Wk 55 % 5 359 %} 72 W
YRV [F) 7 A 5% 28 S [ 15 2 0 B 25 01 s it ofe (It
5:2022-11D),

1.2 ik

1.2.1 FNAC FNAC WG A 515 T BRI 25
AT 28 3 KL R R R B VRS B (2018 fRO)
AT B . AR R CH R IR 2 97 48 B (2022 4R
FiO O SR FH F R B 40 B 5 B 2% Bethesda 45 245,
KWl 6 9. I AW/ AN E; I X R
P 5 T 2%, 75 SCAS B A I S 780 200 i/ 7 SO A g 30 ot e
A% 5 IV G, U8 e P iR / T B 0 PR PR 5 V9, T BE
Mk VIS, Sk,

1.2.2 ARMS-R & Mgk & 1 (PCR) J¢ dPCR (D)
DNA #£H, FNAC 40 il (& 47 F 3 ek 4 2U68 A7 00
K FAH S/ i s AU DNA 2% i 42 B0 00 & OB 1] 3 7l
AW I 2R A A PR m DD R L DNA, fifi il SMA
4000 AN HIERETE (T 3 A Y R 25 B e
RS 51D K W B B2 B DNA 7K F, 9 W DNA i
L BRWEGBE (A /As TE 1. 8~2. 0, DNA K
fE1.5~10. 0 ng/pl., F —20 C K4 PR A7 % .
(2) ARMS-PCR #:ll BRAF V600E 2245, fifi Jj A 2%
BRAF V600E 748 fa I3k 77 & & ) 3P AR Wy e 245 )
Fe e A R 2> w32 500 & 4G ) 3% R 58 AR Y R AR R
1%) .78 LC 480 Il PCR X (fE E % [C /A ®]D) i1y
BRAF V600E ZRAZ#G I, KW A& & (50 pl):45 plL
RN IR AW .5 pL DNA #Ag, P8 EF.95 C 5
min;95 °C 25 .64 ‘C 20 .72 “C 20 s,15 g ;93
°C 25 5.60 “C 35 s.72 °C 20 s,31 PMEH ;60 C R
WKIAG T . BRAE. ASEE CoEHAE 13~21 Y
WA WA FAM 59 & SEihZk H Ct
<230, ] 2y 58 4% A P 5 Ct B =30 W] Ky 58 4% B Pk,
(3) dPCR # R #: ] NRAS Q61R. BRAF V600E,
TERT C228T.TERT C250T 548, K| 5L 4% B T
IR FE B A R AR, R A ZE NRAS/
BRAF 3 [K 28 A8 B 446 P32 77 B Gl 77 & A6 0 32 [R) 58
AR E K 0. 1%) #E 4T BRAF V600E Fil NRAS
QO61R HE P 5 AZAG I, 2 I A& 52 (30 pl):6. 0 pL 5%



HHWEFEIEKR 2024 F9 A% 21 %% 178

NB Snp Buffer,0. 5 pl. Snupp Taq fif,13. 5 pL. NB I
Kk Ak 2,10, 0 uL DNA #if, M A3 TERT
3 R g AR K M) & 1T TERT C228T 1 C250T %
ARG, F AR & (30 )15, 0 pl 2 X TERT GC
Reaction Buffer, 0. 5 pl. Snupp Taq fff, 4. 5 pL
TERT £l #& % ,10. 0 pL DNA BiAR . HL40E il 15 7 i
B 45, 7€ Bio Digital #-dPCR Wi i £ A EoEF7.85 A
iR i £ . 7 Bio Digital #-dPCR {5 § 84{ _| ik 47
P # . NRAS/BRAF.TERT ¥ ##2£/% .50 °C 5 min;
90 °C 5 min; 96 °C 10 s.60 °C 35 s,50 Mg ;25 °C
KAEFIAE S . 7F Bio Digital F-A4E 900 A B 324X I
BEHGE L 0F B & 0 5l o3 B R AT 45 R or .
g LR 5 bR AR N 208 G PH M S B C=200 A PR
B0 5 98 S A PH R B3 AW BH M .
1.3 Siibephb3 SR SPSS27. 0 48 ik #E 17 %1
P ab B J it oy Mr. 2 5 R [ BRAF V600OE +
NRAS Q61R-+TERT(C228 T+ C250T) ] Kz Bt 4 46 ]
SR T 9 O ik W 5 . 08 R DL B sk
RFRURFWREEE L N S i E& TR R
BORE RE S B CVER R, S 7 I R U R R MR
RILECR R X K%, L P<<0.05 WERAZIT
2 & ES
2.1 AR 7 2% 5 AR 5 s JA I 11 4 5]
LR E B 141 B2 R bR A, FNAC 45 2R
Bethesda 732 R 11 9% 34 9, [l ~ V 9% 24 fi], VI %% 83
B, A s A IS W R M AR 30 s G R 111
B, H¥9 8 PTC. DA J5 5 BRAG I 45 8 & bR i, 1L
B ARHT FNAC, ARMS-PCR.dPCR(BRAF V600E)3
T 7 L D T BRI 45 1 AR T R T 1) 4 )92 W
WAl 25 9 R f ] dPCR(BRAF V600E) % 51|32 I H1
PR 257 R I R Y RO AN A R T FNAC K
ARMS-PCR, R ¥ H G it 28 L (P<<0.05), #—#
% dPCR (BRAF V600E) + FNAC A1 dPCR (£ 3
KD +FNAC %5132 W BRI 251 RO A0 e, 25
7%, dPCR(BRAF V600E) + FNAC ) #E #i K 4y 97.
16% ,dPCR(Z %K) +FNAC MEFZE R 97.87% . 5
dPCR(BRAF V600E) .dPCR(Z ) H4F, 22 F ¥ 7 58
PR X (P<<0.05), W 1.2,

®1 M HFHREARTRARBATERUERE

REBAG LI SEHER (n)

AR5 e H
VRS
ek R
FNAC(Bethesda 43 2%)
il 7 27
m~Vv 23 1
VI 81 2

ARMS-PCR(BRAF V600E)

Lab Med Clin, September 2024, Vol. 21,No. 17 + 2539
gx1 141 BFRBERERTRARB A ERENERE
RELNAESISHER (n)
A J5 955 HE
Iy i
BH 90 1
IS 21 29
dPCR
BRAF V600E
BRI 4 97 1
5K e 14 29
NRAS Q61R
FF 44 17 0
[ E3 94 30
TERT(C228T+C250T)
FH 44 14 0
5 97 30
ZH A
FH 4 99 1
[ 4 12 29
dPCR(BRAF V600E) +FNAC
W 108 1
R 3 29
dPCR(Z ) +FNAC
M 109 1
R 2 29

* . £ 3K A BRAF V600E + NRAS Q61R + TERT (C228T +
C250T),

*2 RETRAREENTT EE5REHERDE

LM ELE (%)
ik R RRE O MEWE
FNAC 72.97 93.33"  77.30"
ARMS-PCR 81.08 96.67"°  84.40°
dPCR(BRAF V600E) 87.39 96. 67 89. 36
dPCR(Z IR 89.19 96. 67 90. 78
dPCR(BRAF V600E) +FNAC 97.30%4 96.67 97.16
dPCR(Z %K) +FNAC 98.207" 96.67 97. 87

£ # W N BRAF V600E+ NRAS Q61R + TERT (C228T +
C250T) ;5 dPCR(BRAF V600E+NRAS) [lb#, " P<C0. 05; 5 dPCR
(BRAF V600E+ NRAS) H.%:.7 P <C0. 05; 5 dPCR(Z 3[R H %2,
£ P<0.05,

2.2 dPCR 5 ARMS-PCR # i B bR i 45 45 1 3% %
I BRAF V600E A L5 R L 141 1 28 H
FrA ., dPCR % BRAF V600E 28 45 () # ) & K
69.50% (98/141), ARMS-PCR %I BRAF V600E %
AR R 64, 54% (91/141) , 2 R A G it E X
(X*=5.14,P=0.016), Hplfli fj dPCR ¥l BRAF
V600E 4% 5 12 Wr B IR B 45 7 B W % 0 o 6 R R
89.36% , Ml B H T ARMS-PCR (84.40%) #1 FNAC
(77.30%0), ZR B G #E X (P <0.05), I



o 2540 - BHREFSHEK 2024 F9 A% 21 %% 178

Lab Med Clin, September 2024, Vol. 21,No. 17

# 2.3,

Hrp, ARMS-PCR £ Um K 7 0y b A<, i ¢ dPCR
K BRAF V600E BH M %€ 48, X Lk 7
ARMS-PCR {5 i b5 A< 3 — 20 3 1 %2 3. FNAC Be-
thesda 739 T4 1 1.V 2% 3 6. VIZ 3 ) RS i
FHRAS I (32 W 45 SR 35 R e g . b 4 bR AR
BRAF V600E 248 %7 0% ~1% ./ F ARMS-PCR
FA H R BR (<<1%), ARMS-PCR Kfig# i, H4b.3
bR AR AR A8 R m T 1%, {H ARMS-PCR 15 K £
o ULER 4. 141 0y 28 WV bR A SR R B L 30 1] AR
FR 5 e ELAS Y 2 W 25 RO RME R A, dPCR A
ARMS-PCR ¥ A& #: F] BRAF V600E BHM: %75,
2.3 dPCR X} NRAS & F 1 TERT % )5 8 F 1) %€

R gL dPCR Kzl NRAS Q61R K 58 4% |
TERT %L J5 30 7 C228T M1 C250T 7%, 78 111 14
PTC %€ 48 &t % 43 5l b 15. 32% (17/111),
12.61% (14/111)F11.80% (2/111), WFE 5,
=3 dPCR 5 ARMS-PCR # il BRAF V600E
RIHIELBE (1)

ARMS-PCR
dPCR At
FH 4 R o
P 91 7 98
[ikES 0 43 43
it 91 50 141

x4 ARMS-PCR [m#H 7 A EARER

B A 4 5 Bethesda 4344 SRR dPCR ARMS-PCR DNA /K (ng/pl)  dPCR K 58485 (%)
200529803 V2% A B I 4 3.05 1. 004
200717806 V& P FF P [iRis 4.75 8. 601
210514805 AR EAE PR I 5.75 0. 691
210604802 N3 PRk PH 1 IS 4 6.00 2.097
210625807 V&% W FF P [Vikis 4.20 0.781
211029804 VI ] PR I 6.35 0. 630
211105804 T % P B 5 8.35 0.533

x5 dPCR %t NRAS £ E 1 TERT EE Bz F#
RITHHFER

5 H PTC(n) FHE G LRI A7 D)
NRAS Q61R 111 17 15. 32
TERT C228T 111 14 12.61
TERT C250T 111 2 1. 80

3 3 it

FFBR M 240 46 250 o0 40 B A9 40 7 K 00 BT DL AE FNAC
(1) B Ath - B = FRIR R &5 19 R WO W %) o i L BB O v
Bty b K] 43 85 715 1) S RS 4R il 2 BB A 18 FNAC Be-
thesda [l ~ V 2255 (0 T XU 43 J2 » 8E 5 R 0 22 1)
TR ARWFFESE R BR . dPCR B4 FNAC 1] 2
o FFCLR MR 5 5 AR A R M 2 B B R RE L R RN ENAC 1
NI,

BRAF V600E K %€ 2578 PTC i Ry i WL, 28
AR RN 65 % ~80% T TEARMESE . dPCR #
M PTC iy BRAF V600E %48 Jy 88.29% (111 {4
PTC ks ity 98 i) , =5 T SCHk iz i , W] g 5 dPCR 1Y
R BUEA O, AT LR R 141 0 5 R bR AR
1, dPCR #: 1l BRAF V600E By46 % (69.50%) &
T ARMS-PCR (64, 54%) , ZR AT 2#E X (P<
0.05),

VIR G 9 2K 2 45 2R 1E 0 & b o, Bl f

dPCR ¥l BRAF V600E %5132 Wi B IR R 45 45 R %

M HERR 2R 89. 36 %6, B i 5 T ARMS-PCR(84. 40 %)
I FNAC(77. 30%0) , 2 5 A Git % B XL (P <C0. 05);
dPCR(BRAF V600E) + FNAC ) % 51| 12 W i i 5 Ky
97.16 % & F 2k fd Fl dPCR(BRAF V600E) [ % 512
Wi R, 22 A Bt % 7 L (P<C0. 001), NRAS 7¢
PTC Hl & AMR N 10% ~20%"" , TERT 38 T
RASGHRIE PTC H 2 10% ~15% , C228T 28 4% Jfi %
BT C250TH™ FE A #F 58 . dPCR #6 Il NRAS
Q61R K 28 45 % (15.32%) , TERT Jg 3 F C228T
1 C250T By 278 F(12.61% A1 1. 80%) 5 I 3R SCHik
B, dPCR (2 % ) #6021 BH 4k 2 28 99
#il, ZF dPCR H Kl ) BRAF V600E 28748, 1t
FE L AR R 22 35 DRI L B35 PR AG: T i T A A A U
FIFEHRA, dPCR(ZHEF) +FNAC % 512 Wr R
MRS KO M Y oE B R (97,87 %) B B 5 T dPCR
(BRAF V600E) .dPCR(ZH ) , ZR WA G IT ¥ E
X (P<C0.05), HIIEH,dPCR BEA FNAC #2551
HR AR 4517 ROBPELE N2 W 3 he . fE — B R Lt
fEvR AN FNAC BT A .

AN, AWFIE IR K BA 7 08 T R 3 0 28 0 bR
A ARMS-PCR ¥ £ » i 2k H dPCR A £ i BRAF
V600E A, Hi Ay 4 fptnAc dPCR AT LA I £1) 58
AR <1 Y B FE R 2848 IKF ARMS-PCR Fr fig 46 i1



I E G 0K 2024 42 9 A% 21 % 17

Lab Med Clin,September 2024, Vol. 21,No. 17

* 2541 -

AR EE . Bt , ARMS-PCR X% 58 45 & i br A& 17
TERAE LA L 1 dPCR BE 1% 1R I M 9K b 33X A~ Bk b L 5
WERHIZ W, IF H X 7 s AR IE R E LA 1
FNAC Bethesda 2r %% 11 2 (R 1E), 3 #il V 2 (7] &¢
M) L I 4 ) R R T e BERG: A 2 O L X K B TR
FNAC 455 B e B T vk i i B 1k 00 FROIR i &5 1
W, dPCR [t ARMS-PCR A LB A5 2 Hi 4G 0 2] 3 [A]
ZRAF 4 HUDR R B8
2 L rik . dPCR o] Kz H ARMS-PCR ¥ K 19
FE TR g AR s, HLAT v RO R R AR A AT TR
B A 22 A~ PR ) 2 b AR 2 A, {0 dPCR B —
FE WY J BR A ZE A Dy T, L A S AR R A A s A
DU AR 7 18T APCR 8 F (8 FE A 1 AGE 00 o AR AR X 4 75
ABFFE I A B FRA AT BR L PTC 78 BRI o F i
[SRER R R R N = AN S O £ i
FNAC FMIFRIGIF . AMFIE A BE M E LR G
W ELRE A 2 Wi S PTC, L. e Ar L H s A48 5
DR &5 5 I P 5 B AE B9 AR G o ob o] R A 7 D £
S5 F W], dPCR B4 ENAC ] 42 55 BRI 25 5 AR i
MRS W RLRE TR AN ENAC B9 A B L 78 I R R T
05 T EA B B, dPCR £ 3 G I A ) T 42 55 40
T2 W7 76 R MR P8 4 28 v i /R L Xt HR R P8 1
K 12 W R PR B SRR )T T RAE 18 38 L,

S % Uk

(1] X 74 BR S 5t R St ERIGT ORI WA R
HATLT]. K BE25,2021,39(1) :8-10.

[2] SUBRAMANIAN K. Molecular markers in the diagnosis
of thyroid cancer in indeterminate thyroid nodules[]]. In-
dian J Surg Oncol,2022,13(1) :11-16.

[3] DIPRAJAN L,NARIS N,MYRIEM B. New therapies for
advanced thyroid cancer [ J]. Front Endocrinol ( Lau-
sanne) »2020,11:82.

[4] SCHEFFEL R S,DORA ] M, MAIA A L. BRAF muta-
tions in thyroid cancer[ J]. Curr Opin Oncol,2022,34(1) ;
9-18.

(5] HE3E. 5 Fi2Wide WO IR 45 37 12 W7 b i o7 R ik e () ].
K 56 BE 2% 5116 7K 5 2020, 18(8) : 1163-1167.,

[6] HADDAD R I,BISCHOFF L,BALL D, et al. Thyroid
carcinoma, Version 2. 2022, NCCN clinical practice guide-
lines in oncology[J]. J Natl Compr Canc Netw,2022, 20
(8):925-951.

[7] ALEXANDER E K, CIBAS E S. Diagnosis of thyroid

nodules[ J]. Lancet Diabetes Endocrinol, 2022, 10 (7):
533-539.

(8] M, 2= ¥ M. B ORI 45 39 19 43 7 %0012 7 it
[J. 27 Bl 5 90, 2020, 19(4) : 334-338.

[9] ROSVALL B R.KOSTIUK M, WILLIAMS ]J,et al. Util-
ity of droplet digital polymerase chain reaction for TERT
and BRAF mutational profiling of thyroid nodules[]].
BMC Cancer,2021,21(1) :1142.

[10] JA/NA], JE Bk, 58 5. 5 PCR AR K HAE I AR 56
W FE L ). A0 B I IR . 2023,20(18) :2738-2743,

[11] BOEE 2360k . P E . 205 PCR 7E AR W) 27 4 00 v i A
WEFEE L], Az dnBha#,2021,33(2) :255-264.

[12] B3z, £ 5. ddPCR £ AR Fl Sanger W J7 15 o I FHOBR i 21,
SRR BB 3 BRAF V600E B [ 58 75 iy tp 843 L0 . h
=] fi g S0} 22 3, 2021, 13(3) : 287-290.

[13] [ BE i b2 S0 BE B Ul 3 2 R IR AN BB 2% 51 25, vh
L AT 5 R I e 2 2 R MR 5 0 ol 28 D1 2%, v [ IR o 3
#wH AR g 2P RBEAAR K FE R & BEG S
T PR R4 A B 2 3 R T AR K B VE 4R R (2018
ROLT]. thE SRR K, 2018,38(3) :241-244.

[14] e N RILANFE B R TA 2 0 S EEEE R, Bk
BRI 2T $8 5 (2022 A RO LT 1. wh B 2 AR 2R AR, 2022,
42(12):1343-1357.

L15] XaHs XU H 4k, EERE S5, 45 5 M WHO HURBR 8 IR
P g o3 2 A e [ ). v A B4 2k, 2023,52(1) . 7-12.

[167] [ B AE bt o 15 52 IR o 42 v FROIR W8 B4 & K&
gz, v B HOIR B R MY 2 T B A5 R AR bR (2022 JRD
(7. whe i J 7, 2022, 44(9) :902-907.

[17] JINIH M,FOLEY N,OSHO O,et al. BRAFV600E mu-
tation as a predictor of thyroid malignancy in indetermi-
nate nodules:a systematic review and meta-analysis[ ] ].
Eur J Surg Oncol,2017,43(7):1219-1227.

[18] LIU L,CHANG J W,JUNG S N,et al. Clinical implica-
tions of the extent of BRAFV600E alleles in patients with
papillary thyroid carcinomalJ]. Oral Oncol,2016,62:72-
77.

[19] FUKUSHIMA T,TAKENOSHITA S. Roles of RAS and
BRAF mutations in thyroid carcinogenesis[ ] ]. Fukushima
J Med Sci,2005,51(2) :67-75.

[20] YANG J,GONG Y, YAN S, et al. Association between
TERT promoter mutations and clinical behaviors in dif-
ferentiated thyroid carcinoma: a systematic review and
meta-analysis[ ] ]. Endocrine,2020,67(1) :44-57.

s H 3 :2023-10-03 & 181 B #:2024-02-16)

(255 2536 T

[17] VARRICCHI G, PECORARO A, MARONE G, et al.
Thymic stromal lymphopoietin isoforms, inflammatory
disorders,and cancer[J]. Front Immunol,2018,9:1595.

[18] YAO F, YUAN Q, SONG X, et al. Yupingfeng granule
improves th2-biased immune state in microenvironment

of hepatocellular carcinoma through TSLP-DC-OX40L

pathway [ ] ]. Evid Based Complement Alternat Med,
2020,2020:1263053.

[19] S%ff . 2420, ik A A L . 1L-25 TSLP 75 4 b J2k Yt P i
H& (8L Hh 2 38 7K P B H A5 G i S8 E I AE G LT . #4
P BE 4% ,2021,21(8) :1030-1034.

Clficfs B #1.2023-12-15 & 18 B #:2024-05-08)



