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Changes of serum ProGRP, IGF-1 and CYFRA21-1 levels in patients with papillary thyroid

microcarcinoma
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Abstract : Objective To investigate the changes of serum insulin-like growth factor-1 (IGF-1), cytokeratin 19 fragment
antigen 21-1 (CYFRA21-1) and pro-gastrin-releasing peptide (ProGRP) levels in patients with papillary thyroid
microcarcinoma (PTMC). Methods A total of 60 patients with PTMC who were treated in Xuchang People's Hospital from
March 2024 to November 2024 were collected as the study group. In addition, 60 patients with micronodular goiter were
collected as the control group. Compare the serum levels of ProGRP, IGF-1 and CYFRA21-1 between the two groups,
further analyze the above indexes in patients with different clinical stages (stage I - 1I, stage III-IV) and different prognoses,
and adopt receiver operating characteristic (ROC) curve to analyze the combined predictive value. Results The serum
levels of ProGRP and CYFRA21-1 on admission in the study group and stage III-IV patients were higher than those in the
control group and stage I -1I patients, while IGF-1 levels were lower (P<<0.05); the levels of ProGRP and CYFRA21-1
were positively correlated with clinical stage, and IGF-1 was negatively correlated with it (P<<0.05). At 1 and 3 months after
treatment, patients with good prognosis presented lower serum ProGRP and CYFRA21-1 levels and higher IGF-1 levels
compared with those with poor prognosis (P<0.05). The AUC of ProGRP, IGF-1 and CYFRAZ21-1 levels combined to
predict poor prognosis at 1 month and 3 months of treatment were 0.858 and 0.901, respectively. Conclusion The abnormal
expression of serum ProGRP, IGF-1 and CYFRA21-1 in PTMC patients can predict the risk of poor prognosis of PTMC,

which is of positive significance for improving the clinical prognosis of patients.
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FELPR IR 45 15 13 28 T S0 5 LA, 28 PR R R 45
T BRSNS, WA 5% 0 FARBRES AT A Bk 45777,
rp LR R NFL KR (papillary thyroid microcarcinoma,
PTMC) %4 W PTMC 2 5 B g i b BL AR <
10 mm, FARYIBRTG R &, 0B FHSHUNE TR R
RIS A AL, 5 MR 12 | T8 , % R Tl f 1 e ™ B
FEMAS DR, LTI AR A WU R A b B DR
EERMERIALTY 75 A —E R ESGE BB WSO,
B i3 2R HE R PRl 1 (insulin-like growth factor-1,IGF-1)
JREIE A5 B S R IS T I v, AT 7 2 R AR LA 1R
B, A BT Ean s, 4 s 1908 BebiilR
21-1(cytokeratin fragment antigen21-1, CYFRA21-1) J& ffi &
FI50 IR E 0L FAEBHE . AN I R R R ARk,
H 52 RB kR R A AR TR, BRI
K Hij#4 (gastrin-releasing peptide precursor, ProGRP) Ay
SRR — P, H A KRR 5 s R 22 1T R % DA
M, (BB HR AR AR IS5 SR R, I PR P AFAE—
JRRRYE . ARBFFEER60BIPTMC B , lid ST PTMC
Z 1EProGRP, IGF-1, CYFRA21- 17K A AL, , Fyilfa PR Tl
BA TR e 2 HE MM,
1 #EREHE
L1 &4

W 82024453 H—20244F11 H FVF Bl A REEBC
LI60BIPTMC S At sed , S5UCE RGNS I
PEHVIRIPRM R Xt B, DF5EeH 55 A HoA3s « 25,
SEIR22~42(31.4744.23) % R i 4R 4 (body mass index,
BMI)17.9~24.3(21.03+1.28)kg-m~, XM : % 45
34 - 26, 4E621 ~43(32.06+5.06) % ,BMI 18.1~24.9
(21.29+1.43)kg-m?, *TER2HSLLEORE, 2 RIL 5

S(P>0.05), DAFRE: (1) ZIREF LT REHERTHAS

SEAGIETS 5 (2) HURIRES T de K2 <10 mm; (3) IR B0k
SERE s (4) WF SR W A A I > 148, HERRARHE : (1) 17
AE LR 3509 B ) By S e M5 s (2) A RRAL F AR 38
TARTT 5 5 (3) A I A g 5 (4) 5 ThRE A4 (L
BF>115 pmol L"), AWFEAIEEZ Rt 5.
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121 A&7k REHABE RprscH (B 1.3H
i) 5 R 2 Bk 3 mL, MR LA AR A PR 2 A
AP K H30R Fil il £ Zhfi i LALLA3 000 1 min™ #E4T
10 min(F L0242 11 om) B 0B E I EZ M.,
CYFRA21-1,IGF-1KF (iAFI & A LR AR
AR ] A PRI S e W B . 4G L i ProGRPZKF-
(iR e AR 22 el H A TR 0 A B2 /] ) SR Pk
B R

122 #E+#4E  60BIPTMCEEHIZ GBI T A,
AEIT IT R ERIT - RIIRTT O H R R 6 B
HREARGEH, HH AHEAR (160) | Hi5 R4
(4441) 24 T4H.

FARF W A3 dff AR e Sk, AHij0.5 hsil
PR LR (1.5 g) . SLhds S kI, BRERpL T R
JA T RFESUE AL, 1B SE R B ICm R A ERER K
T 2B TR EE , X P E T I B, TR E R £J72 em
PEEM—IEYIN (6 cm) , B2 5 2 RS, LI )45
EHUIE BRI, EI R R XM SR, VAT
DR S R, DI DA A el e 2k ik A
123 lskoreE BHTRTNMAE TR K M
J&)  PPAR IR RN RIS B, Tis=JR A , T1 ~ T4/
TR, AR AABRTR s N (DX Ak 45 ) « PEAR M L 455572 ,NOTE
B N1~ N3FE RS B /6 Bl B N 8 s M AL 4 7% ) -
MOTCIZ AL 2% B ¥ 7 , MI A AL #4555 . #HET N M&5 R
S AR 1381~ IVIY,

13 “%itFEai

K JASPSS 26,08k Hikidia , (7+s) Fonit 8ok},
FroRe: 3, A2 ] B ) 5 B AR T, SR P A 0
FELLAR, A TR, SR 3 1A A (receiver operating
characteristic, ROC) Hi £ /3 M1 S 1 FREC S MXPTMC 2B
BB, & P
AUC),P<L0.05 R GRS,

H (area under curve,
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2.1 248 2% ProGRP IGF-1,CYFRA21-1K-F

PSRBT i 5 ProGRP . CYFRA21- 1 7K - & T %} MR, IGF- VT BB 2, 22 i % (P<0.05) , W1,

%1 248 27 ProGRP IGF-1 . CYFRA21-1K-F(7+s)
AR Bk ProGRP (ng'L") IGF-1 (ng'mL") CYFRA21-1 (ng'mL")
WrgEd 60 417.52438.16' 108.25+9.37" 6.96:1.26"
papgil 60 56.84+11.97 169.23+15.76 2.2440.39

. 5K mAr, P<0.05,
22 AR % #%# fi&ProGRP IGF-1, CYFRA21-1K-F
I ~ I EFMEProGRP, CYFRA21- 1K LT = (P<0.05), W2,
I~ VIR IGF-1im T I ~ IV, ERA giitof
£2 AR MEH £ ProGRP IGF-1, CYFRA21-17K-F(7+5)

I B4 01 ik ProGRP (ng-L") IGF-1 (ng'mL") CYFRA2I-1 (ng'mL")
I ~1 29 396.27+34.17" 125.13£16.43" 3.94+0.85°
M~V 31 437.40+39.34 92.46£11.25 9.79+1.76
E.5 1 ~1148k,P<005,
23 AmEHSH IGF-1.CYFRA21-14&-F
ProGRP,CYFRA21-17K ) 51 K 43 301 5 1IEAH % 240 A Bt ML ProGR P, IGF-1 . CYFRA21-17K FEH
(r=0.543.0.439,P<0.05) ,IGF-152 &% (r= B, SIS E L (P>0.05)  Ti)g R AF B HIBITL.
—0.671,P<0.05), 3N HBHIECYFRA21-1 ProGRPAK IR F WG AR

24 RAAMEBEEZENGEH R&EH1.3A 2ixProGRP, & IGF- 1 TR AR B, 250 (P<0.05) , K3,
A3 FRMEEHZANRHZEIT].3 A i#ProGRP, IGF-1, CYFRA21-1K-F(7+5)

5 P} i) ProGRP (ng-L") IGF-1 (ng'mL") CYFRA21-1 (ng'mL")
N 409.86+59.14 109.74+29.76 6.84+2.45
PG R AT (=44) BT LAA 384.12+31.62" 93.27415.59° 5.28+1.93°
BT 3AMA 271.94+29.64" 85.34+16.39® 431£1.42%
N 438.59+61.59" 104.15£24.52" 7.29+3.27™
FREAR (1=16) BT 1IAMA 398.25+34.89" 87.26+11.63™ 6.72+2.46™
B 3AA 312.51428.72 74.15+12.28" 5.64£1 .72

E BARH BB R I &L, P<0.05; 53497 I A FUB R IF & &2 16,°P<0.05; 5 ig 7734 A HUG R4 &4 3kt ,'P<0.05; AR
W HUE R &30, P<0.05; 5357 A A B R &4 21, P<005,
2.5 ROCH#7

DG RIFEHF AR, BEAREEN 87.50%; 18773/ H JG IiLi&ProGRP IGF-1, CYFRA21-17k
BHPEREAS , 2 HIROCHI £, 25 R 7R, RTINS H A SRR A RIS A B IAUCHKH0.901 , B £ 15 N5 5 B A
HProGRP IGF-1, CYFRA21-1/K A T 755 A~ B 86.36% . BUEE H93.75%, W4,
JAUCH0.858 , 5 14 75 I 45 5 B 4 84.09% U FE Ky

A4 ROCHH
biEL AUC 95%C7 cut-off & BUEE (%) FE (%)

ProGRP 0.645 0.613~0.678 > 39426 ng'L” 56.25 72.73

N IGF-1 0.653 0.648~0.659 < 91.28 ng'mL" 62.50 68.18
CYFRA21-1 0.696 0.674~0.718 > 5.87 ng'mL’ 68.75 70.45

AR 0.858 0.832~0.885 - 87.50 84.09

ProGRP 0.781 0.763~0.799 > 284.72 ng'L" 81.25 75.00

573 IGF-1 0.773 0.764~0.782 <79.29 ng'mL" 75.00 79.55
CYFRA21-1 0.753 0.702~0.807 > 5.06 ng'mL’ 68.75 81.82

A 0.901 0.892~0.911 - 93.75 86.36
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AW ge, UFsc i 5 ProGRPE S E/k Kk,
HI~THEZIMEProGRPK LT I ~ IVHE B #H
(P<0.05) . ProGRP/KT-BEE A M AL B 3R 43 Wb iod
B2, XTI AR A T e ) 7 e — s, IR KT
BB G, ProGRPER [ AT YR S8 Rl 715 P S0 1 g
ARG P RARHESN AR, L5 e 98 210 P ) 2 e T 35
PTG /SIALNAuEL B, 0555 _b- He AR5 ARk i Y,
W& e o3 S AT R, BB AR N AR bR KT & B
Thiadhe, 0 b 55 0 5 2 A7 A6 8 2 1 e 4 i i
R 2R RS U AR AR R, R, KT
AW bR A T RE T & S8 AT IR v 307 , A A7 A
s, RAE IR T H, ProGRPAERS WL R 41
FEE P AR 22 , AT PR T /N g 2 3 UG 1R
PAES K., A, EIT13A AR, e AR
BB MEProGRPKT- & TG RIFE#H ., 45 R
R ML ProGRP S H il f A7 7525 DIAH G

IR e R B IGF-VIE MR R A R R R pi
oI i R BU i e e N R L O T N S|
To%, AREFE R, DFE A i i IGF - KR T % B2l
(P<0.05), FEBEZE 05 R B0, B RIGF- 15 Rl 45 204
G| A ) O O N T o s & L B N T
AWEgErh, b R TG R N, M5 IGF- 1K F AW
REAR, JE— 20 3 BT A SC P R B, H S R 50 00 52 U K
BABE R IGF-1 R K%t FAR MR 3 K TR
TCELA B, 7 — s R b mTofil s R R o, L
IGF-1RI%F HURBRAH ARG A= 4307 e — e i, Ao
HIRIT A H 3AS AR, S A R B35 EIGE- KT
TG RIFEH PTMCREELFABIT G T RE S FH
15 R BT HUR 55 Rt i A 7 A — g s, 5 RIS
REZEIR, M FEU0 5 A R B34 MIHIGE- DR T4
{57/ S 2

ARWFFERI, PTMCEH MIECYFRA21-1 52 5wk
PRI, HIMHCYFRA21- KPR -B# R 5 W&
i EJF CYFRA21-1EEAER)Z BB IR F Rz oAf,
AR b Bz 4 i ge v, 2 AR AR SE T, S B0 =
B DB IR AN R, 5 R it b e CK19
Fr Bk BE BN, i CY FRA21-13k i W] R e CK 193 i,
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PGS g A B, 45 FROR B 58 % AR AT & e
it , HMECYFRA21- UK FE s, HE ek T e, |
R B ERBICYFRA21-UK ESTAE. £TFit,
ARWFFERI, AR TS B BT 14 A Fi3A A, i
CYFRA21-1KRPEGIT R A P, BTG R EH
MIHFCYFRA21-UK AR TG AR 85 . 45872533,
I MECY FRA21- KPR AR TP TM C B il
THOURBEA S AR .

Attt 2 HROCH L& B R, 677 14 HF3AH
i ProGRP, IGF-1, CYFRA21- 1A PP TMC &35 Tl 1)
AUCREZE & TS Tabr s 0, R IR A he gk — D4 i
e R T I 4711

2% AR, i ProGRP IGF-1, CYFRA21-15PTMC
BTG R %V, I PR rL e R 8 25 hi b K 1
MEE TG, IR FRIRIGTT .
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RERZ

A AR R AT R B BRI T RS

LR, WK
(R EEBe 208 e BN 466000)
fi%E: B & DFTR BN ATk RS Pk e 2 bk =R 301 (AECOPD) S B IIRIT AR . # ik TEBUR Al
Hh R BE20224F-6 H—20244F-8 H Ui 19 1201A ECOPD 535 J1 & AT 1k B AL B R0 , 3 i XA bR ke A\ 4 56
BRI R A, B R 5 60B, AL T LA R BRI TT , B A 4R I R B i & i B R G
ITIRIT SR R U547, PR B 3% 1A R | SR AL b 8 T A Fia b IR e B AR M5 5
W E A, SO S BRI BARFR , S E AR SRR RS W 7 1 Sl , IR T RER FIPFM3 11 e il
SEASCRS: T, FH A S 8% 2 >R IS TAR A A B S e AL G LIS T . 25 R TEARNMNEIT R T BG4 A
YA ZR-1B(IL-1B)  FAANMI A 3R-6 (IL-6) ST 5 B4 , @B A ALy (L (SOD) 43 It H ki 2 L il (GSH-
Px) ¥R TR (P<0.05), BREHREEAAE KK F-BI(TGF-B1)  JUT Bl 1 (YKL-40) SRd B EN
il (MMP9) | &5 4 Ja 2 1A 2 (MMP2) ZKF I TH A (P<<0.05) . B BE V&5 AR I A ZH ) — 48U ALK SR
i (DLCO)  fifi & (TLC) . S5 — B HI AR E 7 L (FEV) R I fititg & (FVC) B8 1AL (P<0.05),
PR A LA L S Rl F-x B (NF-«B) A H% sk BRI FE2AHSC BB F (Nrf2) | 20 34 (HO-1) K3 I3 e
(P<0.05), #it RAIEMIFREIRFRAECOPD 35 I/ SR AE -k A< i d 0, R ik £ 3% Al T e 1 &2 A Bk
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