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[(FE] BH  ASHrEEah s PRS2 E (bCn) 264 FURARSSE T 1 2 R E5 22 LI A Hhoxd FEOIR BRBE R 58 (MTC) il
Bhi2 Wisk g, LSRRGS bCtn, FEIRTLE (CEA) K- SMTCHIR A MIRISE R . ik RS0 B )1 K24 4876 2 Bt
2011-20204E 34 115844 MTCHI2016-20204E 1A 19844 IEMTC R A IR . SR BE . SLAAFIG IR YR, 7 ROCH £ H 4
bCtnMCEAXTMTCHIIZ AL GE, LA ) g J5E kA 47 150 R DX 3tk [0 285 32 BRI DL M T C i RTiiTbCin. CEAZKF-22
So BER bCtn A FURAREESY B S M5 2 UE AFE T IZWIMTCRY S HE AN }931.54 pg/mL (53 1) F122.60 pg/mL (L
P£) o AT/ FIMTCEH RFTbC /K 22 A G it L (H=16.166, P=0.001) . RETCEA/KF-ZRA G it E X
(H=9.447, P=0.024) . ARINSFHMTCE A RATbCIAK T 22574 Gt 1 L (H=7.919, P=0.019) . RETCEAK 252 H
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[ Abstract]
medullary thyroid cancer (MTC) in the hypercalcitoninemic population with thyroid nodules and to explore the

Value of Baseline Calcitonin for Differential Diagnosis of Medullary Thyroid Cancer

Objective To analyze the efficacy of using baseline calcitonin (bCtn) for auxiliary diagnosis of

relationship between preoperative levels of bCtn and carcinoembryonic antigen (CEA) and MTC staging. Methods The
clinical, pathological, imaging, and lab test data of 58 MTC patients and 84 non-MTC patients were retrospectively
reviewed in the study. The patients were hospitalized at West China Hosptal, Sichuan University between 2011 and 2020.
Receiver operating characteristic (ROC) curves were constructed to calculate the MTC diagnostic efficacy of bCtn and
CEA. The differences in the preoperative bCtn and CEA levels of MTC patients with different primary tumor sites and
regional lymph node involvement were compared. Results  The bCtn cutoff values were 31.54 pg/mL for men and
22.60 pg/mL for women for diagnosing MTC in the hypercalcitoninemic population with thyroid nodules. There were
statistical differences in preoperative bCtn levels (H=16.166, P=0.001) and in preoperative CEA levels (H=9.447, P=0.024)
in MTC patients of different T stages. There were statistical differences in preoperative bCtn levels (H=7.919, P=0.019)
and in preoperative CEA levels (H=7.934, P=0.019) in MTC patients of different N stages. Conclusion The best bCtn
cutoff values for the diagnosis of MTC in the hypercalcitoninemic population with thyroid nodules and are 31.54 pg/mL
for men and 22.60 pg/mL for women.
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F45 2 (calcitonin, Ctn ) J&—Ff i AR AR UE 1 55 4T g
G132 R IE TR L ) 2 IR, R MTCIY) 22 I
bR, 4 RZEMTCHEFE LG CinTh&, A7 Cin iy
MTCHY IR R HK0.83%", 1ML Cen I E [IMTCHYZ
W0 T 345, B TG AR H A JEAE 1L Ctn (baseline
calcitonin, bCtn) %, Ctnif & X 5 % FI FMTCHZ T,
{FLF T S ) R 0 2R A R T RE S BOR R
R, ELAH ST 26 B K 25 CinFE R AR R Ctn XM TC Y
IZWHERRPED, OB R AR PH MR, R Cenif &
RIS A R F R AT H o H A L b Cen i A
MTCHY) F 5 0] A T: OMTCHE A HAR 215 s 3 o
KIRFAR, T B bCtnXF MTCH BH M TN R w2 @
TR 56 2= A8 AR B 22 57, oIk g— i e
bCtniZWiMTCHYEWTE; BBk T MTC, K EZ RN R
Al BE S FUMIFbCenoK P22 BE T, andEMTCRY
AP (A B e v B R AR 2 o H IR AR 2L Sk R
(papillary thyroid cancer, PTC) FICHHIIG A= ], AEHUAR AR
P (M BEAE | 730 JAE | 12 B Ty Bl 0 ) A 28 N 430
JipE ), T AT | AR o e HSORI R AR A7 R L S e CenoK
o R S I bCn X MTC I BIZ WikoR . B2k
SESWIRIBT(E 2 — A~ S ), 1T H A B X v
NHERIAHDCAISE o ASBIESR 3T DU R AR P R BE T 104F:
MTCE# FIT SAE AT 155 B A5 2 IE A AEMT CHUIR AR 45
TR B RS HEA T 43T, AR S b Cen B, L
PR MTCHYZWIRCR, il RIS A SR AL B hRL7 (1912 K
WA, W IRIS TS AL YT

1 XW&REFE

1.1 FE3TH

YA 20114F1H -20204F9 H T 00 1| K544 74 B= B il
12, Wi A MTCIFAT R R TR 09 A (8 35y S 3 4
(MTCHL); 41 A20164E1 H -20204E9 H T /41| K2rAE 7 =
Behis, EARA RS 2 IRE CHRATE DO 1| R 2 A g B g 5
B EEAERHIEDCn S H [ EIR, 2AH — KLk
6.40 pg/mL, F1E>9.52 pg/mL) FAEMTCHEE h %t IR 4
(AEMTCH) o 5250 20 HEBR AR - O A F7 A A il 7
bCtnE & IEHT R (carcinoembryonic antigen, CEA), BiE.
o (R SR 5t 2 s @B AR F R S5 U RIS, ok
I VR g Ak 19 250 AR DX Sk 1 25 32 B s RS AE
A B g PR HFOIR B HEA TR AHOC TR BUARYT o X BRZH
HEBRBRE: OAAT AR B A A s @ AR B s TE
FER RS T s @ FUIR IR AR R A 4575, (HARAT AR Y
R, TCI A BEAG A 7 ST AT R FIR

PRI A, T 12380 i 9o BRAS A5 HEBR R DD R HUR R 4 237
FERUN AR R BERERE T B . A T 58 B MTCHEH
(BB M4 AEMTCH A (RHRAL) o AWESE i vl
JERPERIFSTE , B 44 03 BT, BE R AR . B 0 BT RS SRS 2
o BT B B R BN, AT e bR R S TR B g
Ko ABIFFEAG R U )1 KA 74 B B A W B A A H o A 22
B2t (20224FE 62555 ) .
12 MRAR

WA — TR BFTERT GARRS L ] BRTESE . B
5K A SR (FE R HE IR E) . AR
F(FARITA AR PRI LG A it ) . ARJ5 e EH
AT RIS 45 R (bCtn, CEA | {2 HUIRAR
# % (thyroid stimulating hormone, TSH) , {25 = fill 7 it
JR 2R (free triiodothyronine, FT3) , Jif &5 FUIR IR 2 (free
thyroxin, FT4) . Hit FURBRIER & 404K (thyroglobulin
antibody, TgAb) . HT HAR M SH AL W B HTAA (thyroid
peroxidase antibody, TPOAb) J. MTCHIPTCHJE TNM 53
SR AR 5 [ i Rg 5 5 23 (AJCC) S 8 REUREAE S0 FR e
1.3 {UEEF0RFH

FEHFEFEFR LIFOCMCEAR N Kb 2E k0t
S3HTIL (e801Flle601) K LA (4 RG] ix70) G A TAS DN, 4G
U435 240.50 ~ 2000.00 pg/mL#10.30 ~ 1000.00 ng/mL,
FEIG PRI 735 K A5 0T, bCtn MICEAW] 23 5l i34 7
10015 FI501E A B, Al - BR75$2 714200 000.00 pg/mL
150 000.00 ng/mL. A HUIR IR A A% A R HIGEZ H)
LOGIQ9MIPHILIPS/ FITU227% (48 F 12 A, 4% 4515
N5 ~ 12 MHz,
14 ZitFEFE

THE BORER HIK-SIE S PEAG 67 5 S e 8 2 15 5
ESS . BRIESAT TR TR X + s 3R, MIZHZH
[F) LG5 R P 6 565 Al TR 252015 A4 11 BEORER v 62 4
(/M ~ R AE) Fom, P4 R H & - Bk e
UK, BB BB DL Y28 5 HIK-WHR S . THEERE
FIBUEECR IR, BRI R 5 K30 5 Fisher B DAL 3
%o 2 HIROCHZIAL L i#bCtn . CEAIZIIALREI LA 24
B K E W, P<0.05 2R A FIFHR L,

2 #R

2.1 IEFRERR IEFIER

MTCAFEAEMTCA N DG F 588k IR R A
H LT 235 bR L1, PRI PER L 22 5 g 247 o
MTCH FH4EI 5 TIEMTCHA (P< 0.001) . MTCZH 244
SR AT BN B PRI IR A -+ B30 r g X3k £ 235 375 40+ 2 )
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Table 1 Clinical data and preoperative serum biomarkers
Factor MTC group (n=58) non-MTC group (n=84) Statistic p
Male/case (%) 22 (37.93) 44 (52.38) X'=288  0.090
Agelyr. 47.00+12.20 38.80+12.10 t=3.91 <0.001
Surgery/case - <0.001
Unilateral thyroidectomy+central and lateral neck lymph node dissection 2 0
Total thyroidectomy 0 4
Total thyroidectomy+central neck lymph node dissection 7 62
Total thyroidectomy+central and lateral neck lymph node dissection 49 18
Histology/case —* <0.001
MTC 58 0
PTC 0 80
Nodular goiter 0 4
Primary tumor size/cm, median (range) 1.50 (0.30-6.50) 1.00 (0.20-4.70) ° z=-3.51 <0.001
Bilateral tumor/case (%) 11 (18.97) 27 (33.75)° x'=3.68 0.055
Multifocal tumor/case (%) 16 (27.59) 40 (50.00)" x'=7.01 0.008
Tumor stage/case (%) )(2:1 1.28 0.010
T1 28 (48.48) 60 (75.00)"
T2 12 (20.69) 6 (7.50)"
T3 11 (18.97) 10 (12.50)°
T4 7 (12.07) 4(5.00)"
Node stage/case (%) —* <0.001
NO 20 (34.48) 30 (37.50)"
Nla 6(10.34) 34 (42.50)°
N1b 31 (53.45) 16 (20.00)°
Nx 1(1.72) 0 (0.00)°
Metastasis stage/case (%)
Mo 50 (86.21) 79 (98.75)° - 0.003
M1 2(3.45) 1(1.25)°
Mx 6 (10.34) 0 (0.00)°
Preoperative serum biomarkers (median [range])
bCtn/(pg/mL) 743.00 (10.50-4290.00) 10.40 (6.51-59.90) z=-9.98 <0.001
CEA/(ng/mL) 24.09 (0.78-326.20) 1.74 (0.46-6.73) z=—8.62 <0.001
TSH/(uIU/mL) 2.32(0.70-8.04) 2.25(0.01-8.08) z=—0.58 0.564
FT3/(pmol/L) 4.84 (3.54-14.60) 5.10 (3.81-7.77) z=—1.96 0.051
FT4/(pmol/L) 16.42 (12.75-22.77) 17.56 (8.85-22.14) z=—1.54 0.123
TgAb/(IU/mL) 10.17 (10.00-480.90) 11.75 (10.00-1172.00) z=—1.77 0.078
TPOAD/(IU/mL) 10.18 (5.00-38.24) 12.49 (5.00-600.00) z=-3.05 0.002

® Fisher's exact test showed no statistical value. ” Statistics of primary tumor size, bilateral tumor, multifocal tumor, and TNM staging were performed for 80

PTC patients in the non-MTC group.
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R AR A DDA + ST v e Dbk B 255 1, 1801 ;R 1 T R
i A I+ ST r e DX B 85 0 4+ S DX ) e
PR A EH, MAEE FAT AR BAA5IH AR X
(P<0.001), JEMTCHIH 44 801 & A AN PTC,
49 B N AT PE IR IR A . MTCZH IR e K B AR = T
JEMTCHL(P<0.001) . MTCHLH HUIR AR XU e o5 kb 5
JEMTCH 2 7 G473 Lo MTCH Z K MR 5 HAK
FAEMTCH (P<0.05) . MTCLFIAEMTCAH TNM M 2%
SEAGFE L (P<0.05) . RRTIMLIEIERH, MTC
A fibCtn, CEAJK V- TAEMTCA, MTCH H {i;
TPOAb/K K FAEMTCA (P<0.05); P4 TSH, FT3,
FT4FITgAb/KV-22 e Toge it 2 Lo
2.2 MTCAFIEMTCAARF M FEbCtnFICEAK T LLER
WL TS A M I T LR D Cen Y 2 %5 7
ANTR], B — 2RI T G ARSI RIS A T 532, oA
MTCH MIEMTCA AR EbCtn/K P25 57 . MTCH]
T A LD Ctn HP A7 K - (897.00 pg/mL), & T
MTCAH BEbCtnH 7K - (11.64 pg/mL), 22 FAH G2
= X (z=-6.06, P< 0.001); MTCZ & ARG I EbCtn 137

JKF-(774.25 pg/mL), i TAEMTCLH L PEbCn P37 7K 1
(7.75 pg/mL), 22 R AH Giit*F 3 L (z=-7.46, P< 0.001) .
BRI P LI CEA RS2 Tu [ AR TR], oA BEPE 51 43
41, MTCH AR LT CEAZKF# Fnon-MTCZ CEAH {17
KV, ZFAGIHEE L (2= -8.67, P<0.001) .
2.3 [iEbCtnFICEAIK F Xt MTCHIIS BT 2 BE

3 5% 5 RN A PG X 5 22 RO C I & Pl A P
MIELCAC P XTMTCHIZ W B (KI2A , 2B), XF BT A BF
FEX R 22 HROCHTZITAL AT M1 CEAZK-F-XIMTCHY 2
Wl (K 2C) . PEAEbCtn X MTCHIL W i 1H, 5 1
ROCHIZ FIHFL(AUC) 40.960(95%CI: 0.895 ~ 1.000),
ZPEAUCH0.998(95%CI: 0.993 ~ 1.000) . A% K {iE Bt
31.54 pg/mLHt, bCtn il 5 4 MTCHY R Rk 51 43
H11°490.90% F1100.00%, BHA4:FTI A (PPV ) 1 B 14 350 F
(NPV) 43 51°5100.00%7195.65%; Wi 422.60 pg/mL
B, bCtn L £z P MT CI RBUER M AR 5444331 24 100.00%
#197.50%, PPVFINPV4351°597.30%1100.00%. PFA
CEAXMTCHIZ Wi i, CEAKJAUCH0.930(95%CI:
0.877 ~ 0.983), i Wi{H ~4.36 ng/mLi}, CEATIIMTCHY
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Fig 1 Preoperative bCtn and CEA levels of the MTC group and the non-MTC group
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Fig 2 ROC curves of bCtn and CAE

A: The cut-off value of bCtn to diagnose MTC for males was 31.54 pg/mL, with 90.90% sensitivity, 100.00% specificity, 100.00% PPV, and 95.65% NPV; B: the cut-

off value of bCtn to diagnose MTC for females was 22.60 pg/mL, with 100.00% sensitivity, 97.50% specificity, 97.30% PPV, and 100.00% NPV; C: the cut-off value of CEA
to diagnose MTC was 4.36 ng/mL, with 84.50% sensitivity, 97.60% specificity, 96.08% PPV, and 90.00% NPV.
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SHOREE R S 20 391 R 84.50%F197.60%, PPV HINPV 43
5117996.08%71190.00% ., MAUCE, bCtnXf F HEMTCHIL W
ALREFICEAXT MTCIIZ AL RE Y 25 57 TGt 124 L (Z=
0.702, P=0.058); bCtnXf Lk MTCHYZ Wi 3L E &5 T
CEAXIMTCHJZIiAkRE, 25 A 51T 2% & L (Z=2.578,
P<0.001) .
24 AEMESBHAMTCEE RBMFEbCtnFICEAKFE
FRA MTC 35 e T 42 e 60155 v AR X bk £ 4552 282
i DL HEAT 4320, 20 18] L BRI MG bCtn AICEA K - 22
5o iR (E3) R, AN Mg 4 B3 M T C 5 A Hi
bCtn/KF- 22 FAFTES i1 5 L (H=16.166, P=0.001),
T15T2. TIST3RFbCtnk V25 RIFESHFE L

10 000 1000
= 1000 o100
: TTE =
é‘f 100 %10
= <
g 10 5 1
© ° o
T1 T2 T3 T4 T1 T2 T3 T4
e Tumor stage e Tumor stage

(P=0.006, P=0.045), HAh45 41 2 Al A AR FbCtnsk ¥ 25 57
TGt FE Lo ANRE 3 BIRMTCE A R HTCEAZK T
SRR ¥ L (H=9.447, P=0.024), T1 5 T2RH]
CEA/K V-2 R ARG 5 L (P=0.032), HiAth #2412 [A]
HIARTTCEAZK Y- 22 7 Ge it Lo AR S5 R IX
A MTCH Z RATbCtn/k F 25 FAEEG 1T 2% 5 &
(H=7.919, P=0.019), NO5N1bARFjbCtn/KF-£ FAFAES
T1E 8 L (P=0.024), Hifl 4520 2 6] 9 R RiTbCtn /K - 22 57
TG . —ANFHIMMTCHEE RETCEAK T2
SAETES 8 X (H=7.934, P=0.019), NO-5N1bA i
CEA/K-22 RAFTEGE 1124 X (P=0.046) , HAh 421 = [A]
HIARHTCEAZK V225 e ge i 8 o

10 000 1000
31000 5100
: = : D
£ 100 2 w0
g 3
E 10 1
4}

® 1 o1

NO NlaN1b NO NlaN1b

G Regional lymph node Q Regional lymph node

B 3 AET.NSHHMTCEE R MiFLCtn CEATKF
Fig 3 Preoperative bCtn and CEA levels of MTC patients with different TN stages

A: bCtn level of patients of different tumor stages; B: CEA level of patients of different tumor stages; C: bCtn level of patients with different regional lymph node

stages; D: CEA level of patients with different regional lymph node stages.
3 iFig

Ctnif B A Ry e IHUR BRSS9 B3 hi2 WM T ClY
BRI RS, A B T MTCHY R 2 B . 42 55 5 3% Tl
Ja", BRMTCAb, ELISEHRE" Y AT 34 il i bCen T 14
PRIFIE A AEMTCHY AR BB CHUR R CR 3G A= i 25 |
FH/INFL R R AR | 9P EL 4 R R 92 ), /N4 e il
I, S IR 28 PN S0 DA e, 08 v, SR I, A ARA
CEGIEFNRARAE o R s 6 55 40 L (CAH A ) 1 i e 2
WA E O MTCHICA IS A", CANMLI A AR 2 &
M S AT TR o BRI A 55738 (1 A R 4AIK,
ARBTS W WRIXE, A 2 A5 s B R i A R
AN BRZE b, 38 5 AR5 B A, A B 1461
FL3R H R B iR (PTC) H & 9 CHn s A= Mo
A% PTCREUMIEbC I Al GBS TPTCHE R 1
Xof FEAR i 0 96 55 200 L EL A 55 0 WAV E R R 0 o,
PER T MVEDCEnsK P Ik L A0 AR FEBR AR 2R 5 3l v
bCtn Tt = AT AESE: F T3k EL 4 AR = FEOIR R4 205 i AR
St R R U8 0 55 0 B 5 7, S B Cen BRI M, 18
PR v 2 BUMLIE bCen T i AU HLTR W A58 25 2, A
VLA AR T e g L RAR N P B A L, &

S0 FF R 918 94 55 440 B B0 4 b 43 W6 Cen B A1 JR i
MTC/Z—Ff FAR AR 22 9 53 WA e, 4 41 1 A 22 9
3 WA PR (O HL 2 i o R VR P Ao 2 P 43 D0 P8 ) R 0L VS
bCtnth & Fhm . I, T X R 1L i bCen T &1 A9
RIHEAT "™ b B SE B2 WG, ik e 2 R BE R YT . T
MTCHeH UL PRI Ry AR AR S TS, BT AAS SCRAE T
MTCHEF H5AEMTCH A (= B 5 2 MUAE Y HHIR R 25 57
B MK R2WE, T HEBRAEMTCA PN HUR IR BERE
SR AL PAFEAE, ASSCHERR T R BEFT R IR 200 F R 1k
MTCHE# .

i it LB MTCA FHEMTCLE B R . 96 BRI I35 27
BORHE B, MTCALIF-I4E 15 | i 55 K B T K7
KTHAEMTCA, TNMAHIIEMTCAH B 55, FARME
SHERMNIEERIEMTCAL, JEMTCU M 4 R ZHUE
HPTC, XSLE R AEMTCHPTCHG 2 M4 .
MTCH AR MLEDCtn FMCEAK -5 FAEMTCH, il it
ROCHIZE 43 HrbCtn FICEAXT MTCHYIZ WL BE, Hi T 55 1
P14 FF TR % 06 700 55 A0 M B30 2 Lo PR AR, T A B M il s
bCtn/K P = T b, B x5 e 4 filROC
M. 53 Pk bCende AT 2 31.54 pg/mL, LIl
THbCtniR LA W 922.60 pg/mL; CEA AL B N
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4.36 ng/mL. bCtnXfZ PEMTCHIZ WAL FENL T CEAXS
MTCHIZ Wi RE 025 58 Giit2# 8 L (P<0.001), bCtnXf
FYEMTCIZ KL REIL T CEAXT MTCHYIZ Wik B, 1522
SHGHFE X (P=0.058) . bCtnHCEAXMTCH HA
IR, X5 FOIR IR 8 96 55 20 R S5 v 42 W Cen
K, M CEAZ —FPIEMTCHR: 5 1) s A&, 76K
S TR . . /N L LR S e £ A
i A ] g, — T R Ctn |, FREG R, MR A [ A
CEAXfMTCIZWi M E T 55 R W], CEARYIZ W i (A I 1%
THABARICY), B L A2 M TC R T CEA L]
RETEIEH YRR ™ AR HE 1 17 bCn B WH(E 5
MBS FIbCn BT (i BA 7T kR,

AHIFFE R I, Ieged S kA B T2 RT3 MTC R
AHTILEDCAKF-# T4 A THIMTC & 2 (P< 0.05),
JifrIeg JEL 2 43 0l T2 B MTCER 3 AR R LT CEA /K- 1
B HTIRIMTCH # (P<0.05), K IRk M 25 52 B3 W1k
N1bAIMTCHE F ARATIMHEbCtn . CEAK - T3 K
NOMMTCHE# (P<0.05) . UiBH = K1 AR HT I 7 bCtn
FMICEAZK -S54 M T . N A 56, TNMAr A S
Jifr9e £ T T A OG, BRI S AR BT I ¥ bCn AICEA /K
SFXFMTCHE R S BA — & i mEH . PARKAEITE
—THETXF 17084 MTCHEFE 1 [P RIS b & 30, AR Il 7
Ctn/K V5 B i KA% (r= 0.744, P<0.001) | k25
MR (r=0.537, P<0.001) R IEHI K. A ISR
bCtn 5 CEARY FiUS M (B AT HLAL, & L CEATE R SE 5 il
I G 2 JR A T 8 RE TR 4F . CHENAE ™ iRiE T — 14
MT C & 3 75 HIR IR 4 1R v e bk 18 28535 19 R I 1 v
CEA/K R T1E, MibCtnfH 1F # ; MEIJERZE IR HFFT
W CEA i 3 5} [R] X MT C & & FBE T 1) 0 44 18 = T
bCtnfF g [i] .

AHEFE B SR FRPETE T2 24 78 bCnK - i A% 512
5628 (R R I _E PR 2 000.00 pg/mL, T Il JR S A R4
e g I 2 ) 2SR B, 25 SR #4524 > 2.000.00 pg/mL, H T
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