B EFE5IEK 2021 £ 9 A% 18 %% 17 # Lab Med Clin, September 2021, Vol. 18,No. 17 e 2497 -

<t Z . DOI:10.3969/j. issn. 1672-9455.2021. 17. 011

FOK BR 40 51 28 R 5% B 445 4% BRAF V600E RERMEX G
HFi2 R KRR LRERRZEHNE

E R LEHRkmEW L BSR4 kERS
FTHREAKRFRES —ER.L. XIBFA;2. A5 3L, £ K 400016

 E.BHR ®iTEATRRE4 TR (FNA) K G AR A4EN BRAF V600E & % 69 7T 47 & L B4 2n
JFEL WA T RIRIL KRB P AL M, Fix @BMIKE 2017453 AZE 20184 12 A 1674 #lt47F
KR FNA LB A 7 % min 54 W & FNA 5% 8 %47 K BRAF V600E & T bl 45 o9 & E15 8,4 876 # & %
HFTF R ELAARBREL B E R, Rt 128 41 F K& F ey et KB btk 4203 417 BRAF V600E £ %
o, R OHAH KRG FRMILKKESEZ Y BRAF V600E £ & % 3 86. 6% (733/846), FNA & B 4 &
BRAF V600E & &4l 4 R 5 fe 3t R 5 2022 49 BRAF V600E & & il 2 R — S H M AF (Kappa =0. 890,
P<C0.001), BRAF V600E £ L Ao fm f 4 BB A 40 M T4 Z 4 b Lk am B 52 4 49 83. 5% 42 & 3|
97. 2% A H v 83. TR &5 3] 96.5% . &it WM FNA & & %47 A BRAF V600E & & 4 | 3 4 4a ftL 5
VB T 3 3 TR AR SU Sk R B 5 T 0 RBUE A R R

X4 :BRAF V600E ® % ; WKL KKRE; @A FH; @eFdh

FEESE S R146.9 XHERFREED A MEHES1672-9455(2021)17-2497-04

The diagnostic value of residual FNA needle rinses for BRAF V600E mutation
detection combined with cytological diagnosis in papillary thyroid carcinoma
XIA Wei' ,SU Xinliang® . ZHANG Yangli' ,\L1 Xuesong” .CHENG Wei' ,ZHANG Yuhong'"
1. Department of Clinical Laboratory ;2. Department of Endocrine and Breast
Surgery ,the First Affiliated Hospital of Chongqging Medical University ,Chongqing 400016 ,China
Abstract: Objective To investigate the feasibility of detecting BRAF V600E mutation by using residual
fine-needle aspiration (FNA) needle rinses and the diagnostic value combined with cytological diagnosis in pa-
pillary thyroid carcinoma (PTC). Methods The cytological diagnosis and residual FNA needle rinses for
BRAF V600E mutation detection results of 1 674 patients, who underwent thyroid FNA in the First Affiliated
Hospital of Chongqing Medical University from March 2017 to December 2018 were collected retrospectively.
A total of 876 patients received a postoperative diagnosis. For 128 of the surgical patients, paired surgical tis-
sue samples were collected to perform BRAF V600E mutation detection. Results  There were 86. 6%
(733/846) PTC nodules harbored the BRAF V600E mutation. Most paired residual FNA needle rinse samples
and surgical tissues received consistent BRAF V600E mutation results showing almost perfect agreement
(Kappa=0.890,P<C0.001). A combination of BRAF V600E mutation detection and FNA cytology improved
the sensitivity of PTC diagnosis from 83.5% to 97.2% sand accuracy from 83.7% to 96.5%. Conclusion A
combination of residual FNA needle rinses for BRAF V600E mutation detection and FNA cytological diagno-
sis could improve the sensitivity and accuracy of diagnosis of PTC.
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diagnosis

Bl SR A ORI R R OB 2 i R IR ZE B HA A RS A D7 s — 20 B PRI 45 Y RO
TR B Bethesda 20 28 R G AT ANAT 22 4RSS W A0 22 B0 A0 v A A I R L B, AT SR
(ENA) Y 2= 12 Wi g\ R e 2 B i R ATSE B R 3R, BRAF V600E €48 )2 HUAR AR 7L K R 9 (PTCO)
FREET BB R RS R 10% ~40% 3% BeW WA T 3028 A7 1E T 36 % ~80 %y PTC i, %f
FNA 442 B i 35 Bk R 6ie " . Wik, B PTC AR Mm-S ES . FNA 402412 W i[5 i ot

EBE A HE, o BT EENEMNE NS T2WHI% .  © #BEEH,Email:zhangyh1963@126. com,

ASCE BT E L OB IR BH I L 25 HUOR MR A0S S50 5% B kR A BRAF V60OE 5878 46 Il I 4 41 0 2235 W 78 R B 3L 3K bR 8 o 11942 W iy
0T, K86 BE 2 5k R . 2021, 18(17) :2497-2500.



+ 2498 - BB EFSHEK 2021 F9 A% 18458 178

Lab Med Clin, September 2021, Vol. 18,No. 17

7 BRAF V600E Z€ 48 kil 47 B F 4 4 PTC. 48 5 F
AR BGEE G RNBERTF AR, HAT.BRAF V600E 245 £
DS 9 bR A 32 2258 & 4h E 4T FNA ZR B FR 4% |
FNA %R 40 i B AR J5 D7 Bk 4 214500, i 4di
FNA 5% ¥ ¥ b5 A 17 BRAF V600E 828 #:3 , A~ H
BANEAT )L AT DL fe K PR B b R A BR Y 28 4
R, A BF 58 8800 T FNA 5% & 9 b A K Dl
BRAF V600E 28745 i il 47 1 I H 5 41 i 32 Wi 24 Bk
fE PTC izl (i, SR E .

1 #ERl5RE

11 —fgekl [l mpk e g & PG R R KA IR 28 —
BEBE 2017 4F 3 A & 2018 4F 12 A WA W 1 674 i3
FTHUIR AR ENA B BE(F B B HBAT 58 5 40 Ml 2212 W
FNA 5% 8 Y5 A BRAF V600E 245 6l 25 5, i 5
FL3E 5 353 B, 4o 1321 fl; AE i 13 ~89 &, F 3
(45+12)%, H 876 Hl B F AT T FRUIBR H A
2H 2055 B2 T 45 R 4045 5 208 i), & 668 1], P-4 4F
W43 12) %, FFA 128 4 TR B & WX ARG
YIBAH234T T BRAF V600E 2828 K610,

1.2 i

1.2.1 HURAR FNA fidiffis= izl /S5 ST
HEAT HUIR AR ENA, B0 28 35 28 i 2~ 3 Bt 28 i il
VE GRS B 2 Tk R, 06 HE e (o, 5 B D AR
P Bethesda 0B R GE AT MM F 2 W . (1D bR AR TG
WA = (2) RAER AR 5 (3) 2 XA WA i 46
e it A5 AR w1l B8 v ME G AR CAUS/FLUS) 5 (4) JE 0 P
iR m AT 5E U8 o R (FN/SEND 5 (5) 1] 5 %/
(SM) ; (6) %S,

1.2.2 ARAHl % A DNA #2850 i 5 mL A& B
KA Sk MR R YL SR YA T EP b, %
HEAZ R 12 B 79 & (Ol #0 3k 2E W B B A BR 2 /DD
VLI PR E FNA 5% 8% DNA, % AR J5 41 5 28 2441
5 pm JERY) A5 5k e 3 B DT AR BB R AR il
Y1 R e s 40 i B 491 =50 %6 1% IX 38, 9F I EC, A EP
A BEAZ R B BO ) & O 1) 3 P8 Ay B 2 L 4
B A7 BR A B B 5 3 UK J5 4141 DNA, ¥ FNA
5% BR W) R R i 4L 2R U i DNA il 2% A1 4 6 6
i (EEFE B K NanoDrop One) i3 7 4 & H1 4l B 6
W, IEK DNA BB E 0.4 ng/pl,

1.2.3 P 8 % 2 R 4 PCR (ARMS-PCR) #
W d A2 BRAF V600E 2 48 # W it %) & (& 1]
S Wy R 25 R R A BR 2 /DD 47 BRAF V600OE
SARKGEI , B ROV AR R AL S 5 pL DNA B 35 pL ik
Fl, ffi F Cobas Z480 52 B #%¢ )t & & PCR X # 47
ARMS-PCR. R M RN T - 48 1 BBt 1 NG R, 95
C 5 min; 5 2 BB 15 M, 95 C 25 .64 °C 20 s,
72 °C 20 s;%5 3 BBt 31 MEI,93 C 25 5,60 C 35
$.72 °C 20 s, FEMARAH AR (HEX/ VIO fE 5 A ¥
BRY LR H Co iR 13~21, WA E K AT 2L .

MERA R FAM 5% Ct A% F ok F 28 i 24 BRAF
V600E RAM , & F 28 iy BRAF V600E BfA: 1,
1.3 Sil#ab3 DRG0 E2 Wi e b & i 5
B RE SR BH 4 YR | B (L R o B
i SPSS25. 0 Gt it K 4 k47 £ 405 4k 38 Je 52 3 43 #r
THECR B UG $ 8 A 4y R KR, A A R X° A
5. FNA R B Y 5K VIBRA 24U BRAF V600E %
ARG IG5 BRI Kappa — BRI 70 B — 3 19— 3L
P, LA P<<0.05 HESAGIT¥E L,
2 4 g
2.1 AFEHRE B B9 BRAF V600E 28 7% k6 I 4%
b B HH BRAF V600E 2848 R B b &5 T & M
BY ERAEGIHHE L (X =4.398,P=0.036),4F
<50 % #B#% BRAF V600E 22748 W] i 55 T4F >
S04 BH,EFAG ¥ E X (X =20. 404, P <
0.001), 918 fil (54. 8%) & & 4l ] BRAF V600E
RAS L6 A Z A 2= 12 Wi bs A 1) BRAF V600E 2R A8
BAR, ZRAGEITFE L (X =792, 872, P<
0.001) i — 25 43 #1 & 7R B P B 3 1) BRAF V600E
AR R, HABAMK Y SMFl AUS/FLUS B %, bk
ARTCHLA2 W s AT = R AR A FN/SFEN 5 1 58
AREAL., W 1,

=1 AEHHE £ E B BRAF V60OE TR MR

Eb#[n(%)]
- i BRAF‘YGOOE BRAF V600E ” p
5 4,398 0.036
5 353 211(59.8) 142(40. 2)
s 1321 707(53.5) 614(46. 5)
AR ) 20.404  <<0.001
<50 1121 658(58.7) 463(41. 3)
>50 553 260(47.0) 293(53.0)
A2 792,872 <<0.001
PRATCRL ~
—— 114 72(98.6)
R 345 16(4. 6) 329(95. 4)
AUS/FLUS 383 179(46.7) 204(53. 3)
FN/SFN 22 0(0. 0) 22(100. 0)
SM 266 203(76.3) 63(23.7)
M 585 519(88.7) 66(11.3)

2.2 876 BIFARHEHEM BRAF V600E 5245 K s P 4%
HE 876 BT AREFEF ,PTC 846 ], R AYERAE 30 i,
P 2 r 4 4 1 R B B 8 B O i R R 7 9]
A G HR R R 5 1], 6% 4120 5 fi], i B AE AR 3 ],
WP FR AR A8 1 )L £ 4 41 2138 A P g% 1 A0 i iR
LB, ARG HE2 WA R A FNA 40 i 2412 b )2
BRAF V600E 245 il 45 K WL3& 2, 846 fil & R



HHBEFSIEKR 2021 F9 A% 18 %% 178

Lab Med Clin,September 2021, Vol. 18,No. 17 o 2499 -

JE R EIZ B PTC (9 5 733 1 (86. 6 %0) & R
BRAF V600E £ 48 #I . £ 138 #i] 40 il 2% & Wi by
AUS/FLUS WFAR B EH b, 131 6l R 5% H 2 Bk
PTC.BRAF V600E 248 £ Il 7 AUS/FLUS F A &
T RN 84. 7Y% UERAE K 84. 1% 7E 5 I 4l
fi==12 Wi FN/SEN i) F R EE T, 1 BIR 52
Wik PTC, % BRAF V600E B 71 |
x2 876 Bl F AR B HEH BRAF V600E R IT 46 Il
R MEELHMARESHRELE I (%)]

AR5 g B

RIFHELIZW A PTC

A2 2 7 " Wik PTC & BRAF V600E %75
AT E W SRR 5 3(60. 0) 0€0.0)

P A8 19 5(26. 3) 5(100. 0)
AUS/FLUS 138 131(94.9) 111¢84.7)
FN/SFN 5 1(20.0) 0¢0.0)

SM 206 205(99. 5) 173(84. 4)

Wtk 503 501(99. 6) 444 (88.6)
Ait 876 846(96. 6) 733(86. 6)

2.3 FNA R &Y ME X A5 VB 4H 208 BRAF
V600E 2845 ¥l 45 F 128 il F A B F Wl X AR J5

PIBR 4 2119 BRAF V600E 28 78 #& I 45 5 WL 3% 3,
Kappa — BCH K5 W7, BC X AR 5 U0 B 41 41 1
BRAF V600E 24Kl 25 5 5 FNA 5% 8 %) BRAF
V600E 5 48 6 W 45 2R B A W AF 1) — Btk (Kappa =
0.890,P<C0.001),
%3 FNA % B KRGV AL BRAF V600E
RTBNLE R (n)

FNA 5k 82 ¥
e XS A5 DI Bk 2 R BRAF V600E BRAF V600E &7t
GEAE Y 9 2 98
BRAF V600E 275 4 111 2 113
BRAF V600E % = 7l 1 14 15
Hil 112 16 128

2.4 BRAF V600E 5848 £ I | 4 ffd 2% 12 Wi il J2 —
FWRA W R K AER B X T2l PTC, BRAF
V600E 5 48 K il A1 40 B 2% 12 Wi 19 R B 23 9 Ry
86. 6 %6 1 83. 5% , 5 B 43 Bl 80. 0 %6 A 90. 0% , #E
W RE 4y ) A 86. 4% FI 83. 7%, WL FE 4. # BRAF
V600E 2875 6 I A1 20 i 2% 12 Wi BX 5 1 ] J& . 2 W PTC
B RABE L TE 2 97, 2%, HLMERA R K B H5 5 (96.5%0) .

&4  BRAF V600E RERI HAMZISHAME —FEREHISHMNELY (n/n)]

it [/ RABE

i 57 S8

FR P o0 3 4 o000 1 g

BRAF V600E 575 45 86.6(733/846)

80.0(24/30)

99.2(733/739) 17.5(24/137) 86.4(757/876)

4 L 232 Wi 83.5(706/846) 90. 0(27/30) 99. 6(706/709) 16.2(27/167) 83.7(733/876)
A Kl 97.2(822/846) 76.7(23/30) 99.2(822/829) 48.9(23/47) 96.5(845/876)
303 i 86. 6% 15 [ N FEMEEE A5 ok R T A BF g Y

IAER ,PTC W W R B AE LA FNA 4
JL 2732 W7 DA HE BB L 28 5% oA ff RE T 0 00 A R R i
12 W7 HOBR R 45 Y5 B W R O . AR I 5E b Ak 4l
41 2432 W B TE R BE o 83. 70, S Sk [11-12] 4 il
—F, SR, H AR A UM AS T L 0 R O 2 L ol
At BN Y T2 A OR SR R g B PR O 28 5 Y 25
At SO {dE P 40 22 12 W PTC B AETE 16. 5 % BRI
PR 10,090 A B BE P =6 Qi fal 1 A b 2 40 ifg 24 12
Wi P G 2k B 32 W7 1 BB R I R 23R I ME A L T 43 T
LW AWML BA BT PTC AR 2K, Hh 5
PTC X R EEYV M 77 Fir &% 2 BRAF V600E %
A%, BRAF V600E €748 M55 1 799 v £ 11 fig i m% we
SRR J RS, S BER 600 37 2 5 G KL R vl A R AR
HA AR 15F BRAF &AWL, M5 MAPK 5
53 AN WS L N G PR B A L oAk e S8 PTC
e RN WFE L BRAF V600E 848 #5 /b
AFFE T HUDR R 0 76008 A R 06 28 b, SR S 8 R
SR PTC B2 R 48 T 5 i S8 g

AW T PTC B 1 BRAF V600E 28748 & 55 3k

— 2, 5wk EOKIM S5 faE 59 81. 4% ML,
M, RFTE I BRAF V600E 28 4% 1% K B3 41 itd 2 i2 Whr
SMNIAERTR. X128 Bl FARBENRBYIRAS
HE XF ARG VIR 2 21 1% BRAF V600E 28 7% K6 1l 45 5 ik
AT HeXF, B Wb 19— B (Kappa = 0. 890, P<<
0.001), UE BH A F§ FNA 5% 88 % ] DLAR 2 % oh ik 15
FNA KB PR A FNA Uk A 0 He f R J5 V) Bk 41 21
A el AG I 7 e L bl ] N ORE T AR AR IEAT FNAL
B K 5 AR HsF ) R 38 i SR L AN RN

A BRAF V600E 545 & I F 4 il 2% 12 Wi J5 R
BBCRE B 40 272 PG 83, SR I R 97, 2%, U
MR 83. 7% & = £ 96. 5%, FH M WO AE & A
99.2% .5 ZHAO %" B 5t 25 R AT . B, IR
— N BRAF V600E 5848 B (1) J 35 A3 45 o0 5 1 %
PRGBS, g AT BRI 4 U R, T X F BRAF
V600E 7 4 A1 i) /B 5 A5 AS REHEBR PTC 12 W, {H AT R
BB o 2 R sp R y7 J R A W RAEUE
FIVER B 0 4 o 2 B AR 25 T 3G T 40 L 2% 12 W AS i
£ (AUS/FLUS) # 3% (9 BRAF V600E %8 745 K ) %



* 2500 -

I EFHIER 2021 F9 A% 18 K% 17 ]

Lab Med Clin, September 2021, Vol. 18,No. 17

(46.7%) . BRAF V600E %€ 48 K M 7E 47 T F AR 11
AUS/FLUS B & H 1y R 8% R 84. 7% ., HE# &
84.1% ., I, BRAF V600E 275 ¥ W A B T
AF A DR R 485 19 1) RO L 38 I IR i 3T HAR 1 TR
THRI S DL R S b B B R A AN 2 W FOIR IR TR
ARk ZR A 2 FNA S8, R & X5 40 i 2% 12 W A~
B 1 R .

AR MAFE — SR H . A EEN R
9 A5 1Y) BB I 2D, X T RiE R R T AR B 9T A T e
9% AMEHE A AR R B T R 3T B 22 45 & BRAF V600E
SEAR KN 20 212 W LR P R A B F R i 25 AR
AN 438 0 IR R 1) RB R TR AT TR LAk o N B Y
FAR . X FARTAT BRI F AR T AR5 5 HE 12 W 45
)RR T AT A KR A R FNA B 7 19 F
5%, LLitE— 2 3iF 52 BRAF V600E 28 74% ¥ Ml 4 12 W7 #r
i, HWK,FN/SFN BE WK D, Xl geEh T
g P % O A MR L AT A4 02 W 5 S E A T R B
AUS/FLUS @& 4w £, 1 FN/SFN & & 5w
b,

ZE bk, ORI FNA 5% 8 9 br A ol T
BRAF V600E 2848 il , AT D) fe K PR B b 1) F A7 PR
M 2E W B AL T £ 0 2 W PTC B K #l5 . BRAF
V600E 2 25 K I Bk 4 4l it 2432 W il 42 55 PTC 2 i iy
AR TN

S % Uk

[1] WILTSHIRE J J,DRAKE T M,UTTLEY L,et al. Sys-
tematic review of trends in the incidence rates of thyroid
cancer[]]. Thyroid,2016,26(11) :1541-1552.

[2] HAUGEN B R, ALEXANDER E K, BIBLE K C,et al.
2015 American thyroid association management guide-
lines for adult patients with thyroid nodules and differen-
tiated thyroid cancer: the American thyroid association
guidelines task force on thyroid nodules and differentiated
thyroid cancer[ J]. Thyroid,2016,26(1) :1-133.

[3] LIX Y.LIE L,DU J,et al. BRAF mutation analysis by
ARMS-PCR refines thyroid nodule management[ ] ]. Clin
Endocrinol(Oxf),2019,91(6) :834-841.

[4] DALQUEN P,RASHED B, HINSCH A,et al. Fine-nee-
dle aspiration (FNA) of the thyroid gland:analysis of dis-
crepancies between cytological and histological diagnoses
[J7. Pathologe.2016,37(5) :465-472.

[5] CIBASE S,ALI S Z. The 2017 Bethesda System for Re-
porting Thyroid Cytopathology[ J]. ] Am Soc Cytopathol,
2017,27(11) :1341-1346.

[6] TAVARES C,MELO M,CAMESELLE-TEIJEIRO ] M,
et al. Endocrine Tumours: Genetic predictors of thyroid
cancer outcome [ ] ]. Eur J Endocrinol, 2016, 174 (4) .
R117-R126.

[7] KURE S,ISHINO K,KUDO M,et al. Incidence of BRAF
V600E mutation in patients with papillary thyroid carci-
noma:a single-institution experience[ J]. ] Int Med Res,
2019.,47(11) :5560-5572.

[8] COLLET J F,LACAVE R, HUGONIN S, et al. BRAF
V600E detection in cytological thyroid samples: a key
component of the decision tree for surgical treatment of
papillary thyroid carcinomal J]. Head Neck,2016,38(7):
1017-1021.

[9] KIM D S,KIM D W,HEO Y J,et al. Utility of including
BRAF mutation analysis with ultrasonographic and cyto-
logical diagnoses in ultrasonography-guided fine-needle
aspiration of thyroid nodules[]J]. PLoS One,2018,13(8):
€0202687.

[10] SHI Q Y.IBRAHIM A,HERBERT K,et al. Detection of
BRAF mutations on direct smears of thyroid fine-needle
aspirates through cell transfer technique[J]. Am J Clin
Pathol,2015,143(4) :500-504,

[11] /AS4R)E . 2230, B8, 45 BRAF V600E % B A6 1 18 4 41
B 2F i AR TR IR RO R T (A LT ],
Pl IR I PR 2019, 46(20) :1036-1039.

[12] B, 5K M, 0 08 1, 5. IR R 40 &1 28 0 40 Jfd 2= ¢ &
BRAF AR 912 W 6 (8 L) 1. v AT 4 2 35, 2017,
26(7):622-626.

[13] PRETE A,BORGES DE SOUZA P,CENSI S,et al. Up-
date on fundamental mechanisms of thyroid cancer[]].
Front Endocrinol,2020,11:102.

[14] SU X,JIANG X, XU X, et al. Diagnostic value of BRAF
(V600E)-mutation analysis in fine-needle aspiration of
thyroid nodules:a Meta-analysis[J]. Onco Targets Ther,
2016,9:2495-2509.

[15] ZHAO H,ZHANG Z H,ZHOU B, et al. Detection of
BRAF ¢. 1799T > A (p. V600E) mutation using residual
routine {ine-needle aspiration specimens of papillary thy-
roid carcinomal J]. Diagn Cytopathol,2015,43(10):786-
790.

[16] FEMEEE. ¥ 0, mi I8 K, %, BWA 515 T FNAC Bt &
BRAFV600E A& PR 58 28 #6; I 75 HUMR A 4575512 W vh 19 2 L
[J0. LW 2 24 3, 2020, 27 (1) £ 32-37.

[17] sk W, £ 47 . 3k B, 5. RAFA P M BRAF V600E %
R W00 A FF DR B 400 o 222 12 W v 9 B (L LT . o e 3B %
#,2020,49(2) :186-188.

[18] KIM SK,LEE ] H,WOO ] W,et al. Prediction table and
nomogram as tools for diagnosis of papillary thyroid car-
cinoma: combined analysis of ultrasonography,fine-needle
aspiration biopsy,and BRAF V600E mutation[ J]. Medi-
cine (Baltimore),2015,94(21) :e760.

[19] ZHAO C K,ZHENG J Y,SUN L P,et al. BRAF(V600E)
mutation analysis in fine-needle aspiration cytology specimens
for diagnosis of thyroid nodules: the influence of false-positive
and false-negative results[J]. Cancer Med,2019,8(12) :5577-
5589.

[20] NIKIFOROV Y E,OHORI N P,HODAK S P,et al. Im-
pact of mutational testing on the diagnosis and manage-
ment of patients with cytologically indeterminate thyroid
nodules:a prospective analysis of 1 056 FNA samples[]].
J Clin Endocrinol Metab,2011,96(11) :3390-3397.

s B 3 :2020-12-15 181 B #:2021-04-21)



