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DM H# 245 ) (TC+DM 41 ) , .46 TC B 819 B (TC 4l ) 5 WA R v g K2 W Ak = e fl Je 1A G
# 604 0] ({EEEXTIELL ) o 48T TC+DM LA TC 4 Ko A — M ekt . A fkighs (DM MIEdE bR . H
ARIETIBESE AT . MIRFRED ) 225 A TC+DM 415 TC 41 LL I TC 4 9 DM 3 i R [RDBE A 1
LI (HbAlce ) KP4 20 R IG RS 31 M 28 2 HOIR AR B 43 4% (TI-RADS ) W25,
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Abstract
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Background and Aims: Thyroid cancer (TC) is not only one of the most common endocrine malignancies, but
also has become the fastest growing cancer at present time. Diabetes mellitus (DM) is also currently one of the
major global public health problems, and studies have demonstrated that DM is associated with the occurrence
and development of various malignant tumors. This study was to investigate the clinicopathologic characteristics
of patients with comorbid TC and DM by comparison with the clinicopathologic data and results of the thyroid B
ultrasound of patients with TC alone, so as to provide reference for the treatment decision-making in patients with
such condition.

Methods: A total of 1 064 patients undergoing surgical treatment for TC from January 2016 to October 2019 in
Xiangya Hospital of Central South University were enrolled. Of the patients, 245 cases had concomitant TC and
DM (TC+DM group) and 819 cases had lone TC (TC group). And 604 subjects undergoing health maintenance
examination during the same period in Xiangya Hospital of Central South University were also recruited (healthy
control group). The differences in general features and biochemical parameters (DM-related indexes, thyroid
function indexes and tumor markers) among TC+DM group, TC group and healthy control group were analyzed.
The differences in clinicopathologic factors and thyroid ultrasound findings (TI-RADS) between TC+DM group
and TC group as well as between groups with different glycated hemoglobin (HbAlc) levels in patients with
comorbid TC and DM were compared.

Results: Compared with healthy control group, the female proportion, average age, and the levels of thyroid
stimulating hormone and neuron-specific enolase in both TC+DM group and TC were significantly increased,
and the increasing amplitudes in TC+DM group were significantly greater than those in TC group (all P<0.05);
the BMI and DM-related indexes (fasting plasma glucose, 2-hour post-meal blood glucose and HbAlc) were
significantly elevated in TC+DM group (all P<0.05), but showed no significant changes in TC group (all P>0.05).
The proportions of large tumor diameter, lymph node metastasis, distant metastasis, and TI-RADS 4c and 5
nodules and multiple thyroid nodules in TC+DM group were significantly higher than those in TC group (all
P<0.05); among patients with comorbid TC and DM, the proportions of distant metastasis and multiple nodules
in high HbAlc group (HbA1c>7%) were significantly higher than those in low HbAlc group (HbAlc<7%) (both
P<0.05). In the 1 064 patients, 1 056 cases (99.2%) were papillary thyroid carcinoma (PTC), and all cases with
comorbid TC and DM were PTC.

Conclusion: Comorbid TC and DM mostly occurs in older females, and this kind of patients have a higher T1I-
RADS classification, and are likely to develop multiple nodules, lymph node metastasis and distant metastasis.
In patients with combined TC and DM, those with poor glucose control may have a high incidence of distant
metastasis and multiple nodules. Therefore, older female DM patients with thyroid nodules should be vigilant to
the occurrence of TC, and the nodules should be observed dynamically, along with tight blood sugar control.
Thyroid Neoplasms; Diabetes Mellitus; Comorbidity; Blood Glucose

CLC number: R736.1

HOARBRIE (thyroid cancer, TC) AUZEW
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FIUHT DM B H I K E | & IFAE e B2 7 450 i) F 5 44
AP EAEMFEETHESS, DM 2 AR R Y
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JEZ T MY, B AE MR 89 AR 5 A AR A B
WAt . 2R AAER T RAE . MR IR T o T
B R EALBTAET Y, HDMEE A I s R Lk
FE =7.0 mmol/L, BRI 44 B e . 0 7S 240 il
R R S

EH BRI SRR, DM B R R
ANBETCR IR, FEEIFREA, PN
GUTUVE BUAE T C 2 ML R 2 U I B R % A
(insulin receptor, IR) &Rk, —Jrm, 7&
IRTEFIT , A 2203 25000 B9 3 FEE (mitogen-
activated protein kinase, MAPK ) &% ok
i DAE S0 O34 58, 55— 7w, R B E
Ji 5 E ALK EF (insulin-like growth factor,
IGF ) ZRGETE M AR v J 4 18] 42 A L 3es e &5
RV R FEIGE- 1KV T m, RS Rl
AE I T C A& A A 1 300 3 4 O PR BE T C B8 25 i 19 &
AL E R KRR R A R, AN, mERETR
M, SIEFALMEEL, TCAMSM MM VEGE (vascular
endothelial growth factor, VEGF) Bl Ft&, 1M
DMAIMEM R AT 25 B VEGFRYFH R, B TCHH
M A K ST,

AR FR R P 52 (8 i MBS 248 (thyroid
imaging reporting and data system, TI-RADS) ,
DM 5 HEAREAI L, HHVIRIRSS S5 A TI-RADS
4a. 4b. AcFEHVARRES T A B MR B IE & Xk
I7ETCHEE GIFDMMTELL T, WL EZW” Tk
fife B LA b T AT & B o HLD ML 4 1 155 0 % T C Y
e PR BE DR 3R 52 W W S 245 R A — , AR BESE B AR IR
W TCA I DM A 2 1l 475 50X T C 1l 2R o B D &R Y

S

1 #REFE

1.1 ARITH

W BE R R 2E A B BE201 641 H —20194F
1O WM AEBEATTCT R B E k1 0646, FHr
2450 HTCHFFDMEH (TC+DMA ) , 4F IR
19~77 (48.75+11.63) % ; 819f H L 4iTCHH
(TCH) , 4 19~78%, (46.27+11.74) % .
WA ] 48 v e 2 T A = Bt BRE AR AR s AR A £
FEAFE60401 (fil Xt HE4L ) |, 4Fik22~77%, F
¥ (44.09+11.00) %,
1.2 MRERSFE

—MEERE: PERL AR . RTTETEE (BMI) .
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mA e bR : (1) DMAHEHE b5 : MR IMAE ( fasting
plasma glucose, FBG) . &)52 hifi# ( 2-hour
post-meal blood glucose, PBG ) . #fbizr
EH (glycated hemoglobin, HbAlc) ; (2) i
=i PRI ZE (thyroid stimulating
hormone, TSH ) . U & = 8t B R IR R & R
(free triiodothyronine, FT;) . Uf 5 FOR AR
Z (free thyroxine, FT,) ; 3) Mt & .
FiEA ( a -fetoprotein, AFP) .| Jai IR L IR
( carcinoembryonic antigen, CEA) | #&uf RS
PG EEALEE ( neuron specific enolase, NSE) . H
RIRBEE : TI-RADSIMZL, &575 N80, 451 m
WA A B AR AR B AR B B B Y
FEOIR R BB A1 5 o Il DA BB} - o B 2H A A 45
W MR R K EAR . TNMAM ] SRk O 25 %
N RN ARERRIL, BE RN
S AR s BRI A g A 2 AR R TR bR AS 5 PR 2
gEiR.
1.3 BHTHRIE

DM 1932 Wi AR 3 T 5 T34 20 21199 94F 12 Wi f
HEPH S TCHIS W& T A0 BLE R 45 51 o I IR
Py AR 56 E R IE K 5 Z 5125 (American Joint
Committee on Cancer, AJCC ) ik AYEESRTCA>
WbRAER . DMAIFETC R T 2 [ Il 2 DM 2
Wb L TCHYZ Wi bR o HEBR AR . (1) 4k & 1
D M P IR T v DA SOHE e 5T R A 25 ) i B
AR TR s (2 P EL . M I B IIREA 2
B
1.4 ZEit#abiE

SIS HE R FHSPSS 22.08FF7 58 2% 43 A1 ]
RAAE, THETORHE R ES A, R+ bR
2 (xxs) Kon; HBESRMIT 2504, LSD
Rrot s THECRERER T x K5, P<0.05 K2R 4

R

2 # X

21 BRABE—MEABILE

fAFREXT R4 . TCH . TC+DMA iy Lotk 5
RIS K, ZRYAFHITFEE L (1
P<0.05) ; TC+DMZBMIM B K T TCLH 5 fd e %t
M4 (P<0.05) , 1TCH X M4 A BMIT
Giil R (P>0.05) (1) .
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x®1 TC+DMH. TC H5BEBA—RKRER
Table1 General data of TC+DM group, TC group and healthy control group
R TC+DM 41 (n=245) TC 2 (n=819) fl R HRZL (n=604 ) X IF p

TS (%) ]

3 84 (34.3) 369 (45.1) 300 (49.7)

% 161 (65.7) "2 450 (54.9) " 304 (50.3) 16661 <0.001
S (%, x+s) 48.75 + 11.63"? 46.27 + 11.74" 44.09 = 11.00 15.496 <0.001
BMI (kg/m®, x+s 25.09 +3.23"? 23.01+3.41 22.86 + 3.42 41.843 <0.001

W 1) SEBERRAL L, P<0.05; 2) 5 TC 44, P<0.05

Note: 1) P<0.0S vs. healthy control group; 2) P<0.0S vs. TC group

2.2 FEAMBENIBIRILE
TC+DMA S5TCH R TSH . NSE /K15 %5% it

FEXHRRA B A5, HTC+DMA B TCH I+ & 2

JEHE N E (#P<0.05) ; TC+DMAMFBG .,

PBG. HbA1C/K V¥ TCA 5 fidt % B 21 BH &8 Tt
m ($BP<0.05) , MEWAB LR ITFES (1
P>0.05) ; FT,. FT,XAFP. CEA/KF7E34H [a] 1y
TegitE 2R (HP>0.05) (F2) .

&2 TC+DM A, TC A5REXMRALEMLIEIRLE (F£5)
Table2 Comparison of biochemical indicators among TC+DM group, TC group and healthy control group (x+s)

18kR TC+DM 4] (n=245) TC 4l (n=819)  fHHEXIRL (n=604) E P
FBG ( mmol/L ) 8.25 +1.80"? 5.32 £0.95 5.17 £ 0.94 757.543 <0.001
PBG ( mmol/L ) 11.72 +2.93"? 5.91+0.93 5.80 +0.91 1806.500 <0.001
HAble (% ) 8.81+2.02"? 543 +£0.57 5.35+£0.55 1406.905 <0.001
TSH (pIU/mL) 11.86 + 19.24"? 6.14 £ 10.30" 3.74 + 3.69 51.660 <0.001
FT, ( pmol/L) 4.80 +1.65 499 +1.86 4.83+2.48 1.476 0.229
FT, ( pmol/L) 15.54 + 4.62 16.06 + 3.06 16.13 + 3.40 2.696 0.068
AFP (ng/mL) 1.99+2.17 2.02+£2.18 1.85+1.97 1.183 0.307
CEA (ng/mL) 2.19+1.93 2.02 +£2.15 1.86 +2.02 2336 0.097
NSE ( ng/ml.) 8.74 +4.82"7 7.07 £4.07" 5.88 £3.13 49.145 <0.001
e 1) SXHRAIE, P<0.05; 2) 5 TC 41k, P<0.05

Note: 1) P<0.05 vs. healthy control group; 2) P<0.0S vs. TC group

2.3 TC+DM A5 TC Al KIFIEEZ L

PHAH R B AR . N OO g
) . Mo (EARE) Ha5EFEL (8
P<0.05) o WTHH (WRRIETRE . MR/ ) |
MR, S8R, MR . IR
W2 RIS EE L (HHP>0.05) (£3) .

2.4 TC+DM A5 TC AR 1KER B &8 TI-RADS 47 %%

bk 4%

PIAL R H HRIREE T r E AN S A
Giitep 25, TC+DMA B E 4 IS LT Bl 55
B, HTC+DMA B LI Z L FRIREE S A E (1
P<0.05) . MPABEFRBRE WA, 4575
Gt % 25 ($#P>0.05) (F4) .

2.5 AEIM#EEHKETC 53 DM BEHIGEK
fRIBEKLE

= LHbALe/KFEHTCEIFDMEE N
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XHbAlcZH (HbAle<7%, 1624 ) S5EHbAlc
4 (HbAle=T7%, 834 ) . LE W4l H F I K
RHEER, SR BN, WMWY ZEA %1
X5, FHbALcYLFTE T & b B Y b 5% %
(P<0.05) . WHBRENTHW . N IG KR
B MOmER . EEEIL. GRENE .
TR EH TSR 22 (38P>0.05) (F£5)
2.6 AEM#EEFIKTE TC &3 DM EE B RKR

B #8 TI-RADS 9 £ L

fiHbAlcH 5 EHbALcH B ETI-RADS
YRR, FHbALCHL B #H I £ k&5 6 &
(P<0.05) . WIABEFWRMBRE T . 4
TIEA . B RES XSGR X (1
P>0.05) (%6) .
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%3 TC+DM A5 TC AlnKREREZELE n (%) ]

Table 3 Comparison of clinicopathologic factors between

TC+DM group and TC group [n (%)]

TC+DM 41 TC 4 )

: P

B (n=245) (n=819) X
i B4R (em)

<2 613 122 (49.8) 491 (60.0)

2~4 333 88 (359) 245 (30.0) 8478 0.014

>4 118 35(143) 83 (10.0)
T 434

T,~T, 808 193 (78.8) 615 (75.1)

T,~T, 256 52 (21.2) 204 (24.9) 1401 0.237
N 433

N, 688 141 (57.6) 547 (66.8)

N, 376 104 (42.4) 272 (332) 7043 0.008
M 533

M, 1037 233 (95.1) 804 (98.2)

M, 27 12 (49) 15(1.8) 71700007
TNM 433

I~11 863 208 (84.9) 655 (80.0)

M-IV 201 37 (15.1) 164 (20.0) 2.9820.084
BERIN

IG 998 235 (95.9) 763 (93.2)

H 66 10 (4.10) 56 (6.8) 2462 0.109
HRERAR

¥ 980 230 (93.9) 750 (91.6)

H 84 15(6.10) 69 (8.4) 1375 0.241
k=g

g 940 210 (85.7) 730 (89.1)

H 124 35(143) 89 (109) 21410.143

R5 ATEMAFZEFAF TC &7 DM BEEFFEERLL
Bn(%)]
Table 5 Comparison of clinicopathologic factors between TC
plus DM patients with different blood sugar control
profiles [n (%)]

it HbAlc 20 75 HbAlc 21 5

x4 DTC45 TC4H TI-RADS Stk H [n (%) ]

Table 4 Comparison of TI-RADS classifications between

TC+DM group and TC group [n (%)]

= P
LES (n=162) (n=83) X
IEEAE (em)

<2 122 81 (50.0) 41(494)

2~4 88 56 (34.6) 32 (38.6) 0.687 0.709

>4 35 25(154) 10 (12.0)
T 4330]

T,~T, 193 127 (784) 66 (79.5)

T,~T, 52 35(21.6) 17 (20.5) 0.041 0839
N 431

N, 141 87 (53.7) 54 (65.1)

N, 104 75 (463) 29 (34.9) 2897 0.102
M 4331

M, 233 159 (98.1) 74 (89.2)

M, 12 3(19) 9 (10.8) 8.9410.003
TNM 431

I~11 208 138 (852) 70 (84.3)

031 0.

I~1V 37 24 (148) 13 (15.7) 0031 0.861
BERIN

T 235 156 (96.3) 79 (95.2)

H 10 6(37) 4 (48) 0.174 0676
A0

o 230 153 (94.4) 77 (92.8)

. .605

H 15 9(55) 6(72) 0.267 060
JiliK=grarEs

X 210 142 (87.7) 68 (81.9)

H 35 20(123) 15 (18.1) 1.47010.225

TI-RADS TC+DM 41 TC H ) »

IR (n=245)  (n=819) X
2N

4a 2 475 88 (359) 387 (47.3)

ah 2k 275 71 (29.0) 204 (24.9)

4c 2 200 80 (327) 210 (256) 10.091-0.018

5% 24 6(24) 18 (2.20)
25

LWy 801 171 (69.8) 630 (76.9)

2k 263 74 (302) 189 (23.1) 3148 0.023
EERBI

H 0] 372 98 (40.0) 274 (33.5)

AHE 692 147 (60.0) 545 (66.5) 3:5520.059
25554k,

Jo 635 154 (62.9) 499 (60.9)

H 411 91 (37.1) 320 (39.1) 0.620 0.431

%6 DTC1 71 DTC2 HRKRR B BERILE [n (%) ]
Table 6 Comparison of thyroid ultrasound findings between
TC plus DM patients with different blood sugar
control profiles [n (%)]

© WA )T i [ & F I F 2P H

TI-RADS K HbAlc 41 75 HbAlc 41 ) »
n

DR (n=162) (n=83)
5

4a 2k 88 54 (333) 34 (41.0)

4h 25 71 48 (29.6) 23 (27.7)

; . .15

4e 2 80 58 (358) 22(265) 5292 0152

5% 6 2(12) 4(48)
ZEAEL

R 171 122 (753) 49 (59.0)

ES 3 74 40 (247) 34 (41.0) 6.8940.009
ZENIES

F ] 98 63 (389) 35(422)

AH 147 99 (61.1) 48 (57.8) 0-246 0620
25 E54L

Jc 154 96 (593) 58 (69.9)

H 91 66 (40.7) 25 (30.1) 26510103

http://www.zpwz.net



570 i [E

vl

SR 5529 ¥

2.7 IREKELHER

A1 0646, FLEARH AR (papillary
thyroid carcinoma, PTC) 1 05611 (99.2% ) ;
TE MR IR BR 9% (follicular thyroid carcinoma,
FTC) 44 (0.4% ) ; WARBEBEFE ( medullary
thyroid carcinoma, MTC) 4] (0.4% ) , HTCH
FFDMBH I HPTC,

3 it i

A A T BB BN TCHY B R RN T, 78
T A 1) VA VA 20 T A K M IX (1) BB ST 1047k
L2 T 345200 i 2 FP LR IR 7 G A R A
FRITERL T Z s, RRIER IR I <1 em P BN
RITCROT {338 4 ik 22 B A 28 6 [ st s s ok
TTCZREUEHZE A1k . DM UL Py 43 I 95
i, AR OR W R R F S 3 H R DM R 1 R A R
R YIAOE, A DM A BEAE A TC Y — IR A ST 1) 5 F
FlE g (S

WFoR 2GR ], DM ETCH &R %
b, TITCHE A A DM TE 73 5 H ik 0 45 5%
B 5%, HER B K2, TCH AL S
oE R 5 MRS . BB . dE A =AU A W
A O, T AR R o R R A DM R
FROE W NBEA S ATCIRUS , FOIR B 20 40 40
AR W ET A SR IC A P IGF-1, TGF-2 IR it
Fik, KL ZIRAEGN ML AL, B A RE T A B
A EEMAERD,

BT LR AR ETCERR I AE R R,
O R, TCYN MM 3 52 1A i Feak T
REJE L PEI S TC R R R H Z —, BEFR e
i 38 5 [ Ar 5 DR e 5%, DA 52 35T C b 98 4 L 3 4
5ot LMETCH B FRTE25 % LG 5 4 1 1 3
KEHIEMC, BLELANIE R, 25
2654 ML R &R (HIE & B, PTCRIFTC
(18 22 975 A W e EL At Bl g A Bt T AR R AR R 0L
AP R R, SIFDM L P B FH B TCREE B
B, PSRRI, dE—2 kB, FETLDMAITCH
HHBMIS XA TC G 25 5, MIDTCZHBMIN
HEN 2 TEORE RO AR R LA K S B R R
BT RE R HETC I & AR B . ILAh, AR IS K
M, TCHIFDMAY R M O 457 B Jom i % L
B PRLAETC R B B 22, 0 JH ot A 4% ol R A iR
% (Hable=7.0% ) A ¥ w5552, Wik

© WA )T i [ & F I F 2P H

X FTCEH W BUG P A AR R R0 . ] DL
D, DM W] Rl 2 TC R G 3 & i 5 B RS . 5
SMEAH BT BREY, TCHAIEDM B H B XU £
RIGAET, B 5 MBI 45T s

AW SE R BT C 20 e fgt R X BRAH TSH A&, i
TC+DM4AL B HETCH B E TSHAK V- — 4 TH e,
TSHJET C 4 (14 SO A A K P77l il i
5 5 LR M 20 B 43k R Bl . TSHZE B A A K
F RO, HAR IR & A B 55, fEDM
A, W TS O B R 3R I AE P
5y R /s IGT-1 0] A K Ay 39 5 TSHAY A= FEAE AT
ETCHZ P, IRZREZERENKD EZIKA
(insulin receptor-A, IR-A) , IR-ARJ B ZRIA
JEAR L TCE T 40 MO BE T C A M R AE . TR-A AT
H5WREEUFEMDLEE, EnT LIS EH LA
Gy IT R A IGF-245 5, XM 5 0 455 B
T E iR Ok R, 25 A A RN b g e 25 o B AT ER S AR
FAP S B 58 B i e S B & D MK [RASE 7
R R 8 70 20 20 B R B O AR D e g i, o ENHIE
T — e .

NSE & — Fl 32 ZEA7 78 T 0 2 o0 F1 i 28 9 43
248 v ) s T A TR DB R B 1, IRINSE X /4
It 98 B A 25 0N 43 W R A R e e, W s
Tl RAE N H A2 Wi 48 b 2 — 10 ABF58 kB,
TCHEIFDMBEH INSEK A TCEE T, HER
ML EREE, ORI ER, MIENSEKTFS
DM & 3 J8 Bl pi  A8 AH G, AT eI AL . DM
BOE G IR B AT T BOULAR Bl - b 22 5F 1) B
BEA, B S EE AR R DM R E AR
BEfig, HE— A5 o — 4 28 B B AL T Bl B4R
Arp, FL - BEREDIRE R R, S B g
NSEM ki, i i NSEKETF 5. #RniZishn
A HE T W D MR ] R 20 A Y R R AT I R
SC, HAEDMA IFTCEE i BARIG IR L, M
HE— 5T .

T 75 142155 B H R IR B AR X IR IR A 12 A R
FAEH . AR EREE TTCRESIFDMES
DA B afi B 4% il 4 R 5 IR IR BB TI-RADS 43 % 1) 2%
S, SEREW, TCHEIFDMBEE R EARE K,
Horfrac s WL IR BATCR AT &, L
ZRWFIRIRGE T hF, HEHbAlcAH B E B H
AR XU 25 45 L ) 3 FARHDbA L2 R % . X 4R
TCA FDM A FFR A 285 757 0k XURS: B2 Ak o
Lt B4 KO 5 R IR S TR R AE A C R
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ARG I TCHEE Y LdaZk 53 i £, HILTI-
RADSF g 4a28 2575 75 & AT HR I B8 52 4% Al
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