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1 B B AR MES4E A S 4% K G E (ferritin to transferrin ratio, FTR) %t AF %48 8 J& (hepatocellular carci-
noma,H(,u%ﬂ RAREHTREMNE., AiE KAEBBRERIFR.AN2017H1AF20204F 11 AE BERKFHE
Jiv 98 B B R B PRI IR oK By 680 ) HCC B4, W& AW IE KM E XA K FTR, KA X RHF TEHFEROC # &
g FTR BN A A RSN R ERYE, HFFE LG EF 2N FTR HE 4 (=183.86) Fn FTR 1K {6 41 (<{183.86), %
H 4 Al & B4 A& F B (overall survival .OS)Z R, X H COX el e E I A 24 FTR R EFE 5 OS 8y
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o 12 0 7 7 DA K FTR=>183. 86, BH K #idt ROC & & &, B AFM 1 £ .2 4 f 3 £ OS & T @R (AUC)
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AUC i’ﬂi%ﬁﬂ"fhﬂ7}<¥(Pi’/ﬂ<o.O5>g it AW® FTRAFZ HCC AEFREMEF VB AR OST RO M LA
EE, £46MH5 . FTR.PA S AST K-F#ATIFHAB THME X KRG L FE R, H TR T F8REH B,
9&%1&:{5,Hﬂmﬂ‘@;ﬂ%émﬂ’m%%ﬂlé%ﬁi;m%%k%éEﬁéék%éttﬁ;ét%ﬁf@%;ﬁ)é

B4 F 5 R730. 261 XERFRIRAS : A XEHS: 1001-5817(2026)02-0215-07

doi:10. 3969/j. issn. 1001-5817. 2026. 02. 010

Exploration of the prognostic value of preoperative serum ferritin-to-transferrin
ratio in patients with hepatocellular carcinoma after surgical resection
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Abstract: Objective To investigate the prognostic value of the preoperative serum ferritin-to-transferrin
ratio (FTR) in patients with hepatocellular carcinoma (HCC) following surgical resection. Methods A ret-
rospective cohort study was conducted, including 680 HCC patients who underwent curative hepatectomy at the
Affiliated Tumor Hospital of Guangxi Medical University between January 2017 and November 2020. Preoper-
ative clinicopathological data and FTR were collected. The receiver operating characteristic (ROC) curve was
employed to determine the optimal cutoff value of FTR for predicting patient survival status. Based on this val-
ue (183.86), patients were stratified into a high-FTR group (=183. 86) and a low-FTR group (<(183. 86).
Survival curves were plotted to compare overall survival (OS) between the groups. Univariate and multivariate

Cox proportional hazards regression models were used to analyze the associations of FTR and other variables
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with OS, so as to identify independent risk factors. Time-dependent ROC curves were applied to evaluate the
predictive performance of the Cox model incorporating FTR for 1-, 2-, and 3-year OS. Results
the low-FTR group exhibited significantly higher OS compared to those in the high-FTR group ( P <<0.001).

Multivariate Cox regression analysis identified the following factors as independent risk factors affecting post-

Patients in

operative OS in HCC patients: female, prealbumin (PA) =200 g/L, aspartate aminotransferase (AST) =40
U/L., BCLC stage B/C, presence of microvascular invasion, and FTR =>183. 86, Time-dependent ROC curves
demonstrated that the areas under the curve (AUCs) for predicting 1-year, 2-year, and 3-year OS by this mod-
el were 0. 693 (95% CI :0. 627 —0.753), 0. 699 (95% CI :0. 649 —0.751), and 0. 668 (95% CI :0. 620 —
0.714), respectively, all significantly higher than the random level at each time point (all P <{0.05). Conclu-
sion A high preoperative FTR level is an independent risk factor for poor OS in HCC patients following radical
hepatic resection. Incorporating gender, FTR, PA, and AST levels into the assessment aids in predicting post-
operative survival outcomes and provides a novel approach for prognostic evaluation.

Key words: carcinoma, hepatocellular; hepatic resection for hepatocellular carcinoma; serum ferritin-to-

transferrin ratio; biomarker; prognosis
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~T70% JEARFIET- M E ZRES . F I IR
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T & T ARAIR T R MR R S R AR R CE
TR, MEEREH (serum ferritin, SF)VE A & B
BILAAR B At A7 RS 0 AR K1 1 VR0 sy 2 1L 7 22
FROEPEM R h Rk TS I S AR FUS W EFAMHL,
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H L HAM I 7K T 52 A AR A PR A L A AT A A e A 43 1
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W R AR AT BE S 5 HCC By % UE R , I 52 i 1R
FHIFVI R ARG 09 A fF Bl Js . SR M, BR kA SF 8§
TRF P4k HCC Pl J5 A7 76 — & Jay FR M, JHE 70 0 2% g v
REA I . N v il — 48 Am 19 Jmy PR, 48 - 0 5 1Ak 1) o
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L1 xfg B Be iy s T D AE B R G0 R R B 1)
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BF R B T8 s B B 4% 52 HCC AR HEIBR R A9 HCC
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FE) L v 40 5 96k B 40 B EE A (NLR 3H B A X
Hh et 20 38/ 0 B AR B0 DR L /AR S 9k L 4
Ji A (PLR . 3155 28 288 < it /N A 3 /9 B 40 Bl 3t
03 I0 A8 b R W (R L I DA T (E R ok ik AT A A Ak
B, BEVIEE A R 2023 4E 11 7 7 H A BEDTES R
BF R AT 2 A WA I 2R B . OS 298 W F R H
M3 e e — Wk B U5 H B8 AE T H B 2 (8] A% B[] (6] B
(LA AL . ARWFGE LT VG B B R AR g 2= B
P G 2 At I CH LS . K'Y2023833) ™A% 32 1
Cf IR 3 505 ) A AR G DU 4% T A 5080 X DL 44
TS, R B FH R AL .

1.4 St R RIES W L2 WA #GTS
TEAHT IEAS AR TR PR DL (o ) FoR T EURRL LA
BECCH 2 B iR . iR HCC B R G A 2R &
(B EBEVIZ 5D, 21 ROC i £3%45 FTR.NLR &
PLR XAz A7 45 Jey (9 #5000 %5 16 o 1 38 o e K 249 50 48 B
ERAES W E 1704 . R A Kaplan-Meier 3243 #7
BACIT R AR 5 OS WL R .40 2 5 L% R H Log-
rank FE I8 (R I K ME «=0.05), WLARNERLZHE
COX Hu ] JRURS: I8 3 A5 8 B % 52 . O'S 14 4 37 e 6 R
AU L (HR) M H: 95 % B A X \) (95 % CI ),
K H Schoenfeld 5% 25 35 4 50 COX A 119 L 1] XL B
(PHD R, XF 36 2 PH B i 19 48 # (Schoenfeld 4 56
P <<0. 05) #4743 )2 COX BRI IE L 4 )2 I F AL 46 5 B
SE BB IR T 98 43 B (Barcelona Clinic Liver Cancer,
BCLCO) (B/C ] vs A M) i ifi 3 248 CPHAE vs BAHMD
K ggE K/NC=5 em vs <5 em) 43 )2 J5 B iE s H
AR R PH B, 38 o AR AR B AT A Ak ) )2
COX BLAIth 52w OS P 37 A& B P 2R o I 4 2 Bt [ 4t

P ROC 14 GROC) PEAL FOMN AL R FE R J5 1 4F L2 4F
B 3 A1 ] A5 00 X S 5K BE

2 BR

2.1 FTR.NLR.PLR HfE#Ki{E FTR.PLR.NLR
B F A AT CAUC, W 1.8 1,

%1 FTRAMABKEES PLR.INLR IR EEHHE
iy AUC 95% CI EREER LRI
FTR 0.68 0.6415~0.7264 183. 86
PLR 0.58 0.5315~0.6282  149. 66
NLR 0. 60 0.5545~0. 6525 2.61

—— FTR (AUC =0.68 )

— NLR(AUC=06)

S —— PLR (AUC = 0.58)

T T T T T T T T
1.2 1.0 0.8 0.6 04 0.2 0.0 -0.2

Specificity
B 1 FTR A # 3% 48 i 4~ PLR.NLR # & & & b7 {4
2.2 FTR &8 4 (=183. 8) f1 FTR k{8 A

(<C183.86) B H WY R ARIE MR 90 A S HE R hr 1 B
2N 680 ] A BERE, Ko FTR & {H 41 (=183. 86)
1 FTR R 41 (<<183. 86) 4% 340 fil, W3 2.

F2 FTRSEA(=>183.86)% FTRIREA(<183.86) BEMIGRELEFMELL &

o s FTR iR H 41 FTR &4 P SMD
(<C183.86) (>183. 86)
RS/ % 0.725 0.034
<60 507 (74.56) 251 (73.82) 256 (75.29)
=60 173 (25.44) 89 (26.18) 84 (24.71)
el <<0. 001 0.493
B 605 (88.97) 277(81.47) 328 (96.47)
ok 75 (11.03) 63 (18.53) 12 (3.53)
BCLC 43 <0.001 0.488
B/C 254 (37.35) 88 (25. 88) 166 (48.82)
A 426 (62.65) 252 (74.12) 174 (51.18)
L R AL 0.084 0.139
FH 1 (4 265 (39.97) 121 (35.59) 144 (42.35)
BAM:C(—) 415 (60.03) 219 (64.41) 196 (57.65)
HBsAg 0.481 0.062
FH M (4 560 (82.35) 276 (81.18) 284 (83.53)
BIM:C(—> 120 (17.65) 64 (18.82) 56 (16.47)
TBIL/(pmol « L™1) 0.059 0.153
=21 124 (18.24) 52 (15.29) 72 (21.18)
<21 556 (81.76) 288 (84.71) 268 (78.82)
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R 2(%) FTR SfE4A(=>183.86)F1 FTR {R{EZH(<C183.86) BEM IR E LIS LK

o - FTR IR H 41 FTR & {H 4 P <MD
(<<183. 86) (>183. 86)

PA/(g+ L") 0. 396 0.071
=200 300 (44.12) 156 (45.88) 144 (42.35)
<200 380 (55.88) 184 (54.12) 196 (57.65)

ALT/(U - L™ 0.002 0.241
=40 282 (41.47) 121 (35.59) 161 (47.35)
<40 398 (58.53) 219 (64.41) 179 (52.65)

AST/(U -« L™ D <<0.001 0. 285
=40 334 (49.12) 143 (42.06) 191 (56.18)
<40 346 (50. 88) 197 (57.94) 149 (43.82)

AFP/(ng » mL™ ") 0.937 0.012
=400 266 (39.12) 132 (38.82) 134 (39.41)
<400 414 (60.88) 208 (61.18) 206 (60.59)

NLR <0.001 0.321
>=2.61 199 (29.26) 75 (22.06) 124 (36.47)
<2.61 481 (70.74) 265 (77.94) 216 (63.53)

PLR 0.008 0.212
>149. 66 154 (22.65) 62 (18.24) 92 (27.06)
<149. 66 526 (77.35) 278 (81.76) 248 (72.94)

Jit 983 /N / em <<0. 001 0.276
=5 392 (57.65) 173 (50.88) 219 (64.41)
<5 288 (42.35) 167 (49.12) 121 (35.59)

ek 92 A~ 5/ A 0. 002 0.243
=2 117 (17.21) 43 (12.65) 74 (21.76)
<2 563 (82.79) 297 (87.35) 266 (78.24)

E RN BEERBER L2 COTRT AN LR EKA * &1 = Fisher 15 % 42 32 ; SMD iR U 3 3 22) A T 3F £ 41 18] 36 & 4%

AEH 5 1 ,SMD<<0.1 £ 7418 £ 3B,

2.3 ST FTRAGMEZ (<K183.86) & ¥ FTR
i H 4 (>183. 86) B #F 78 HCC MGV ARG A E K
# OSC P <<0.001), W% 3,K 2,

*£ 3 FTR{EX HCC #23# OS B8 m

BETR/ N ity

148 34 WHE/A x
Js¥id 680 43,050 <<0. 001
FTR>183.86 340 78.3  58.8  Kik#l
FTR<(183.86 340 93 84.6  AikF
Group FTR<183.86 == FTR2183.86
100%
s 75% =
E +4"h‘H+Nﬁ++.HWWWW
§ 50% M«H‘-H»—FH-#
:
@ - Log-rank
p <0.0001
0%
0 36 7]
Time (months)
JRE N H
ét 340 233 15
G m | 340 175 3

0 36
Time (months)

B2 FTR M HCC £#% OS W%
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2.4 HRERZHZE COX FIHAH KA COX It
B RS AR BT Bl Js R . A AR & 3 DL A 2 A
A COX FLAol KU A 7Y, 2% 748 () BRI 5 2 1]
AT AR WA N FHR =60 %, 2 A HAE
<60 % PEN: LA Lok, Z AN BT
TR LB A FH M, 2 B4 Dy B % TBIL: He#g
402 TBIL=21 pmol/L,Z M4y TBIL<C21 pmol/
L;PA . L4 PA=200 g/L, 2418 PA<T200 g/
L;ALT: e84 iy ALT=40 U/L,.Z M4 K ALT<
40 U/L; AST: b B4 5 AST=40 U/L,. ZM4E N
AST<40 U/L; AFP; b8 4 &y AFP=400 ng/ml, %
M4l & AFP<C400 ng/mL; NLR: Fb %40 & NLR >
2.61,Z M4 N NLR <<2.61;PLR: lt# 4/ PLR=>
149. 66,2 B840 K PLR<T149. 66; Il K/ . [b 4 H
IR R /N =5 cm, 2 B Ry g R /N <<Sem s JifgE A4S
B B IR AN B 1 A B RA N A BN 1
ABCLC 20 Fb&i 40 B/C W1, A 5 A ;1%
MR WA NAEAE . S IRA N ALFEE  FTR: L
41 FTR=>183. 86, % 41y FTR<(183.86, HR %
TR H R LA T T S BB AL B RS FE (HR™>1 R K
W 14 hD T Se AT B R AL ik P <<0. 1 YR AN
AZHZN ., KEHERIENZRESERE
7~ MES L PALAST, BCLC 40 8| i if 4 42 48 & FTR
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HF HCC i3 OS MM RN R, Wk 4,585,

x4 BEZCOXBHASH

AEHAEAE R ) AUC R 0. 699, 3 4F A= 77 & T I 11
AUC 5 0.668, WLFE 8. F 4,

*6 FHHESERCOXKRE PHRERKER

SR e
A R %
HR 95% CI P

AE fER =60 & 0.775  0.558~1.075 0.127
531 bk 0.473  0.270~0.829 0.009
HBsAg HBsAg(+) 1.560  1.040~2.339 0.031
TBIL TBIL=>21 pmol/L 1.488 1.080~2.050 0.015
PA PA>200 g/L 0.397 0.291~0.541 <C0.001
ALT ALT=40 U/L 1456 1.109~1.911 0.007
AST AST=40 U/L 2.884 2.142~3.882 <C0.001
AFP AFP=400 ng/mL 2.123  1.616~2.789 <C0.001
NLR NLR>2. 61 2.345 1.784~3.083 <C0.001
PLR PLR>149. 66 2,001 1.499~2.671 <C0.001
iU MK/ =5 em 2.609 1.909~3.566 <C0.001
g A~ K fifv A Ke>1 4 2.015 1.478~2.749 <C0.001
BCLC 431 B/C#) 3.51 2.65~4.64 <<0.001
L A2 A0 U RICFEAE 2.635  2.001~3.470 <<0.001
FTR FTR>183. 86 2.570  1.918~3.443 <<0.001

x5 RENEREMSEZE COX HESH

A BN
HR 95% CI P
5 (VS B ) 0.501 0.278~0.897 0.020
HBsAg HBsAg(+) 0.995 0.653~1.514 0.980
TBIL TBIL>21 pmol/L 1,057 0.754~1.481 0.749
PA PA>200 g/L 0.542  0.389~0.756 <0.001
ALT ALT>40 U/L 0.929  0.679~1.273 0. 647
AST AST>=40 U/L 1.565 1.076~2.278 0.019
AFP AFP>1400 ng/mL 1.311 0.975~1.761 0.073
NLR NLR>2. 61 1.323  0.929~1.886 0.121
PLR PLR>149. 66 1.094  0.769~1.557 0.618
i =PNGN M R/AN=5 em 1,213 0.841~1.749 0.301
it A% i A Ec>1 4 1.051  0.750~1.472 0.773
BCLC 4+ B/C i 1779 1.276~2.480 0.001
[ZAIK=EEH o 5 AL TE 1.730  1.282~2.335 <C0.001
FTR FTR>183. 86 1.950 1.443~2.636 <C0.001

2.5 KSR IESAE R Schoenfeld %%
ZE R B AL COX AT 1 Eb 5] XUBS: R 152 » & 3 BCLC 43
W (y*=4.416, P =0. 036) .l 1L & 20 (" = 4. 824,
P =0.028) F Mg K/NJ3 4 (3 =5. 324, P =0.021)
R PH R (2R P =0.318), X BCLC 434,
F I A 4R A0 iR R /DN 3 A4 3 B 461 XU {32 1 A2
(Schoenfeld ¥:586 P <<0. 05) K H4 )2 COX #1474,
53 )2 5 B UE S R BT AT ) A AR A Y R PH R
(LR H P =0.884), WFEK6.£ 7,

2.6 432 COX A F#EH (stratified_model) 43 H7 5 1
HE HEHREE xR MNP =0, 02),PACP <
0.001) JAST( P =0.03) ,FTR( P <<0. 001) J ¥ 1
HCC B B Ay fa ks R, WE 3.,

2.7  WFEMRHE AR ROC Mgk 1IN ASE 78 AE A W] s ] o5
(X433 e AN T - 1 AR AEAF R T ) AUC 40, 693, 2

Gy Y P Aib 2 77 =X
% 1.233 0. 269
PA 1.062 0. 303
BCLC 433 4.416 0.036  4rEAbu
DUIN=E=Z 4. 824 0.028  4r)2Ab3H
HBsAg 1.042 0. 307
AFP 1.982 0. 159
NLR 2.968 0. 085
TBIL 0.002 0.966
ALT 0.220 0.639
PLR 2.836 0.092
98 I 5. 324 0.021  4r)24b3
i g6 A~ K 1. 344 0.246
AST 0.021 0. 885
FTR 0. 859 0. 354
4 Ja K 15. 924 0.318
®7 PBEESEZE COXEE PH RIEWIELER
A i X2 P
PE] 0.892 0.354
PA 0. 069 0. 806
HBsAg 1.803 0.182
AFP 0.139 0.713
NLR 0. 867 0. 354
TBIL 0. 064 0. 809
ALT 0. 819 0.376
PLR 0.742 0.392
i 92 A~ K 0.018 0. 896
AST 1. 420 0.234
FTR 0.477 0.496
2Rk 5.958 0. 884
Variable N Hazard ratio P
sex J
it 605 Reference
Itk 75 | ———— ] 0.51(0.28,0.91) 0.02
PAP_E ZO;gDQ/L 380 Reference
PA > 200g/L 300 —i— 0.52(0.37,0.73)  <0.001
HBsAg |
i & —B R o
AFP_group 1
AFP < 400ng/ml, 414 u Reference
AFP 2400ng/ml, 266 —l— 1.31(0.97, 1.76) 0.07
NLR_group
NLR <2.61 481 * Reference
NLR2 261 199 - — 1.30 (0.90, 1.87) 0.16
TBIL_group '
el b - Terere s o
ALT_group ]
ALT < 40U/L 398 [ Reference
ALT 2 40U/L 282 —— 1.00 (0.73, 1.39) 0.98
PLR_group L
g::: S : :gfgg fgi A,— Tifzezzn;ae 161) 052
number.of.tumors_group |
number.of tumors<24- 563 n Reference
number.of tumors224* 117 — 1.12(0.80, 1.58) 0.51
AST_group !
AST < 40UIL 346 ] Reference
AST 240U/L 334 —l— | 151(1.03,221) 0.03
FTR_group |
FTR < 183.86 371 - Reference
FTR > 183.86 309 i 1.87(1.38,253)  <0.001

1 18 2 25

M3 HCC &% OS Rk E £ i COX | A 74 B 447
(% B4 & .BCLC . fh % Z 40 78 A /)
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&8 AEMEABMNERR ROC #& TEHR

Fsf (] 5, AUC A 95% CI P

14 0.693 0.627~0.753  <<0.001
2 i 0.699 0.649~0. 751 <0.001
3 4F 0.668 0.620~0. 714 <0. 001

1.00

0.75

1%:
bl
=
1 0.50
i
10
B
A=
p
Gi5E i — 1££: AUC=0.693
— 2£:: AUC=0.699
— 3£ AUC=0.668
0.00
0.00 0.25 0.50 075 1.00

1-RBRE (REE=R)
B4 %XFFTRAMEH 14,24 344
T & W a1 R # ROC 1 4 (COX A2 AD)

3 g

B s 1 R JFE R LT RG | W 4 N DN B R &AL Bk
HRIRATHE N HCC KA K BIRAEZMMFHIN,
ST R AR AR 6 F5 B 10 A8 Ak o] B 5 0 ™ I RE A
XL IR HCC BF ARG WS , A BF 52 3 1o [0 5Pk 11
KA, BTEIEAE AR T FTR % HCC B # F VB ARG
T T A E . ST SN A 680 (AT MR A PE DI BR
A HCC & B2 2023 4F 11 A 7 H,
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