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Abstract

Objective: To investigate the relationship between preoperative red blood cell distribution width
(RDW) and albumin (Alb) ratio in the prognosis of patients with hepatocellular carcinoma after lap-
aroscopic partial resection. Method: A retrospective analysis was conducted on the data of hepato-
cellular carcinoma patients who underwent laparoscopic partial hepatectomy at Qingdao Univer-
sity Affiliated Hospital from January 2016 to July 2023. Clinical data, preoperative laboratory test
results, and postoperative follow-up data were collected from the patients. Statistical analysis of the
relationship between preoperative RDW/AIb ratio and postoperative prognosis of patients. Result:
A total of 544 patients with hepatocellular carcinoma were included, among whom patients with
high preoperative RDW/AIb ratios had significantly lower postoperative survival rates than those
with normal ratios (P < 0.05). The preoperative RDW /Alb ratio was significantly correlated with the
incidence of postoperative complications (P < 0.01). Multivariate analysis showed that the preoper-
ative RDW/AIDb ratio is an independent risk factor affecting the postoperative prognosis of patients.
Conclusion: The preoperative RDW/AIb ratio in hepatocellular carcinoma patients can be used as
one of the important indicators to evaluate the postoperative prognosis. A high ratio indicates poor
prognosis, and preoperative intervention measures should be strengthened to improve the success
rate of surgery and the quality of life of patients.
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JH- 4 Hfa & (Hepatocellular Carcinoma, HCC)YE Ay s i WL I A M R B 2 —,  7E A 3kiE Bl i % 1
HOKM PR . B0 40 B BT TS ESE TARVIBR . . T NGIT . BRIRAYT . 07 MY
SZMTFB CUET, TR R, EEE NS VIR CEOY — R B R EE BT TR, %
ARFAT DU IR R BB AR RS 40 B A S A RS R D0 BR AT 8 AR AR A L] 28T, 7EIRIR
SRR ERR|, R MIIENHTZ, B e SR R GRS VIR ARG, KB 8RR
LFFARDE, TUFEAEFRMRRMAS, BUSAEIR2]. STk, A5 H Ak i - 562 He 32 i s
B A VIR G MBS 1B 0L, W T8 55 829677 R I « AR TT 5 %8 A R ol B AR TS
BREE,

AR FE R B, 2040 5 A7 98 FE (RDW)AE A PPAil 20 Al i AR AR AR St i Fa b, HoaKSP S M LA ) SSRE R
BEYIMI, 2P IEGES . Fith, RDW /K-FRES (a18: S AL 1) SO0 fdH, IR —25 5 FF 20 e
fR R AN TS TS DU R BR[3]. 53— 71, HEEAI), ARSI EEEAR, MUENIAE
FRRE BRI bR, TR 2P ERPRE, BEFREME S, B FERREEA, 75w
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HWUAE FRIRZS BIERZI W [4]

BT FiR &I, RDW 5 Alb I LLAE(RDW/AIDEA— N iETabs, ITFROH) 2 RIRESL A2
P S TS VRS 1A 71 LA, Rl R TN B A T3y R I T B T FEVE[5]. X — HE )
FIN, I R 1 52 s BRI o VI B A S5 T (RS HE DAl B2 (1 1B R A AR o 2Ttk AHRF ST
o3 HT I S R AT RDW/AID LU 5GBS VIR AR G TS 6 &R, B 7E4R T A AT RDW/AID LUAE T
I FF8 5 M s B e DI B AR YR T UG A . BRARS 0 T

2. ZINEH*E
21, — AR

[ AT B 7 38 K27 B S 2 B A 2016 4F 1 H & 2023 4F 7 H WIAIOA I 544 4 B il R vkt 3
TS R (OREAEAZRTE] > 36 /S H)4LN 269 61, TS A RALCR G4 A7IF 1R < 36 N H) M 275 (1) 44
NbrE: TF 6 COMRFE(E 9 W)Y IR IS WibriE; Y82 i B IBR AR 7, B AR 5 9 BIE
SO WRPRR I Rl SE R . (2) HEBRbrHE: S Rgi . B Mo S AL R B BE
AR s AAE R AR ThREREAT; BEMThEE SRR & EN B & R tEim: Rurs:2d By s
I OB IhEEA A

22. A%

(1) FUS ST %: BT A E RE AT B s B A VIR AR IT, ARl [ 12 8RR vy, Bl
Z BRH R R A . B2 IS B 0 o I BR A 5 AEAF AR I 36 A H e B A TG A R, AT
A RIR AR I S 3 WAL N TS R AT

(2) HLLVORMSE VL B RE BN IEH ML RIS, F8EaS: 1) —BER:
FERS . VRSB FFREAL . ORIZHZLE R0 e 1R I 2R IV k). R R KBS . TR ). A R
Wit Ia] . 2) SEae = iadn: B PR TREEAEKFEITH RDW. Al FRHE A LA EIHL R4 R .

2.3. BtE S

AR BRI T Gt At SPSS26.0 #EATALEE, K] Shapiro-Wilk iEAG 36 118 %R ERT S,
BHEAEE ER A, RABEMSIAEARIES UG, THEEEH (P25, PT5)# xRN, R n &R X
F COX AEAZ[EA 43 Hr AR BT RDW/AID U AE 5 T4 A B IS i B i VIR ARG TT TR IR Ry 42
R TAEMZ(ROC), it sk FHA(AUCHE, K3 ARAT RDWI/AID FAB X 41 i 5 5 1 i B3 A3
VIR ARIG T TG BT (AUC 15 > 0.9 RoR TR A %iE, 0.7 < AUCMH < 0.9 FonAa — & Tl
fe, 0.5<AUCMH <0.7 FR/RTMMHEEEIR, <0.5 R LTMPERE); LLP<0.05 AZFHG IR Lo
3. &R
3.1. BEEER

544 5] 5B & A A7 IR A 3~96 M H .
3.2. FA—RRE RIS RIGIRELE:

TE A RAFE . RET RDW. RDW/AIb. AFP. JHE i R ELAR S & T HUG RAF4, ARET Alb fIK T
JA R, ZERAGUEE (P < 0.05); MABETER . MBHR Y. . TARKE. RPHF
MW (8], 225 i 2 (P > 0.05), MLA% 1.
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Table 1. Comparison of general data and laboratory indicators in the two groups
= 1. PRI K LI EHRFRELER

Bk 5 R 1T(n = 269) TG A B (n = 275) P
R (P25, P75 %) 48, 62 53, 65 <0.001
53 (1)

5 214 218 0.998

% 55 56

JEFRE A, (151)

& 120 125 0.813

i 149 149

G (1)

| . 12K 185 177 0.303

2. IV 2% 84 97
Ji g7 B3 K B2 (P25, P75 cm) 1.95,2.70 2.00, 4.50 0.024
F-AIFE] (P25, P75 min) 130.00, 240.00 130.00, 230.00 0.433
A Hf BH W 18] (P25, P75 min) 18.00, 44.00 20.00, 50.00 0.375
AR A JH L2 (P25, P75 pmol/L) 12.97,21.79 12.38,21.30 0.152
A AFP (P25, P75 ng/ml) 3.46,181.15 4.28,491.20 0.019
RDW (SD) (P25, P75) 39.80, 42.95 41.60, 45.50 <0.001
Alb (P25, P75 g/L) 42.10, 46.27 37.33,41.63 <0.001
RDW/Alb (P25, P75) 0.89, 0.98 1.03,1.19 <0.001

3.3. RATRDW, Alb, RDW/AIb tb{E,. BHBER. MERAKERESHHMEEERISEFS
SYIBARABTTERX R

I g g B BUS T OUE AR EQ = FRAR, 0= FlERAF), ik EECH %2 7 AT RDW,
ARHT Alb. AHT RDW/AIb LU AFT AFP. iR R EARIE N B R SILE MR RET RDW. R
il Alb. RDW/AIb ] VIF (5K T 10, fA7EILEME, JATE SRR VIF (B R ARET RDW A8 &, K
ATFRLR IS Hr, IR B SRR VIF BN 3.019, i/ T 10, UFBHSEIAR B A8 & R AR B FR AR ok
R, 4 COXHAFMEAMHT, RER, ARl RDW/AID 15 H AR K 88 oK BLAE A I 40 i g 26 38 40 D)
B ARG T PG GRS R 7 (HR > 1, P < 0.001). ART Alb F/KE AR FF(HR < 1, P <0.001), W% 2.
Table 2. COX regression analysis results of preoperative RDW/AIb ratio, Alb, AFP, maximum tumor diameter and patient

prognosis
%< 2. RET RDW/AIb LE{E. Alb. AFP RIPER KERSEETER COX BASHER

Bl Vi SE Wald P HR 95% ClI
RDW/Alb 2.366 0.546 18.803 <0.001 10.650 3.656~31.026
AHT Alb —0.106 0.024 18.791 <0.001 0.899 0.857~0.944

AFP <0.001 <0.001 0.660 0.417 1.000 1.000~1.000

J¥R R AR 0.052 0.024 4.819 0.028 1.069 1.022~1.118
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3.4. RAT RDW/AIb EE{ET AT 40 paE 2 & B e SR I VIR AR AT S B Tl (&

Vo JF A s B 3 I TR 1 AR RSB R (L= TEAR, 0= TS R4F), AR ET RDW. AHi Alb,
ARHT RNW/AID ELEAE AR AL &, 2] ROC #iZk(14 1), 453 %R, Al RDW. RDW/AIlb A it i
S it g 2R I s B R TR o DD B ARG T B BN AUC ¥ > 0.7, B —E M FANE, HA AR
RDWI/AIb LU AR T AMME 55z i (32 3)

10 ROC h £k
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Figure 1. ROC curve for predicting the prognosis of hepatocellular carcinoma patients using
preoperative RDW, Alb, and RDW/AIb ratio
[ 1. RETRDW. Alb & RDW/Alb LB TN AT £ A= B & F/E 89 ROC fhZk

Table 3. ROC analysis results of preoperative RDW, Alb, and RDW/AIDb ratio for predicting the prognosis of hepatocellular
carcinoma patients

%% 3. RETRDW. Alb X% RDW/AIb tb{E3t BT 4HRESE B E TS FNSAER ROC DL RE

E{=gan AUC AUC ff] 95% ClI P Cut-off {& RN BURE RS EIEAY
AHi RDW 0.729 0.687~0.771 <0.001 4275 0.736 0.628 0.364
AHT Alb 0.840 0.127~0.193 <0.001 421 0.762 0.796 0.558
RDW/Alb 0.892 0.864~0.920 <0.001 1.004 0.814 0.872 0.686
i KE A& 0.556 0.508~0.604 0.024 3.35 0.639 0.46 0.361
4. g

HRTERFIBR I, BEE ISR . PRGN R LT ARG Q08 s DIk
FAREGE ARG T A, HEARHYT AP AR, HERAEREN iz, wiEdx R
FIRIEI) 2 VIR, IR BIRRIA ) H 6] -

ST A SE AT, M MARZ MR R FEOR A LRI, P AR, 5
W e B R, SRR R IT S BE VRS, XTI B TS BRI EE. ik, WREA
FIFUS TRINAE bR, UL SRS S VIR R R T 3, RAARIZHIRK R . BHEM L C R, Bl
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P
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5 PT
=

%

PRICVE FRARS S S 7 A2 5 1 206 g 26 38 0 f 1) BB R R [ 7]

TE ML AT A, RDW A PP Al 21 40 M A4 RRUR S5 P 1R SRR b, LA S e 4748 54k P 98 R 7K SF- 1)
[ S e, EZH RGN TT[8]. (HAFVER NS, & RDW /K-FOHIEST N B FUIRE S 2 Flok
iR T 5 AS R ST XU R 22 [9] [10], $Ron AR N TG PRk TR 1. 5 —J51H, Alb fE R Lk
EIPRAMEE AR, HRKCPAEAETURE B IR R[], 0B o I BUS AR A R =
X ¥ RDW 5 Alb #1454, TR RDW/AID LA, AMREE T 20 R M I4ERE, I T 5 2R
i, MBCTR—YRAR,  TE R AT T RN M S B (1 R R A 3 S R AR . X — LB E PPAl ik
BEAE VIR IR 4% 46 HORE A TS U7 T O R I R A R A [12] [13], H HOEART 5 BH, RDWI/AID
FUABL 55 A IRIBE T 56 B 22 T8 I e 263 1) I 5 2 A 2 [ 14] o

TEARTUF T, FRATIER B 5 A AT #— ) RDW 2t Alb faAaAH L, ARET RDW/AID LA 124840 5 &
F. BARME, FUEARKEEEREERIE RDW AP T & Alb W/ R, AN, K
A7 RDW/Alb L8 AT 6 55 4 e 5 3 2 52 R s B 3 0 VIR AR S5 1R 8 97 TS AP 2 VD RIE, AR
I RSB T H A RISk . 4 COX AEAZ [HIA4HTIESE, AHT RDW/AID LUAK 5 40 e & 2
FEE S N R VIR ARG T WG A 0%, HmRIAS I EE TG A R AR . iR 85 RDW s 1l
il H BT, TR MOR R A R I R, IR A DG S S B AR CRAR S, B A, WS
U RDW /KFTF . BRIk, SO5E T e T30 RDW ZKF T RAR A7 38 AR o S80S 38 v o 2 At R R A5 A 55
NI £ 40 M ) AT 46 F L T, 330 RDW Fhimre BRItL, S0 SIS0 T iy T BEE RDW T iy S 170
R R HRAER.

CERR A R REVER, RS ERAR . BEREANME SRR, g4 K B12. MR,
S M E MRS, AN A sz BN, AR AR e S R AR, S5 RDW Il ARDW Jt
Fi[15]. Alb ME AT E FRRAS B R AR, K PFRIBAEABUREE FRRLIIEA, XA 55
TBRENRIZERGIIRE, WG THSUE TR, 15K A i A Jm 40 M (15 BR AR A3 e, kT ol 1 %
T3 SRR AR, xof JH 40 M s S8 R T A AN R SR [16] . bl %e, e 8 & A3 TR0, #
RDW (Z140 545 %6 FE) - i Alb (F188 1) F#%, U RDW 5 Alb i ELAE RS 2 86K, 31X — A4 IR %1 Jse ik
T RS PR % SSEFRIN R BB R R — A R, X CR R TR, AT IR BT 4D
BRA G BIAS R 1015 AR 535 36

RNIGIE_ R, AR G 4] ROC #iZk &, ROC 4R B8, Aff RDW. Alb. RDW/AIb LU {E
O P-4 e 55 R B FE 50 2 VI B AR 7 TS BB AUC 35 > 0.7, Hid RDWI/AID #ifE 5 5y, AUC
N 0.892, #7 FLIIN 2 B4 Ao 5 R AT RDW/AID ELAE R mkik, aletRtes Pk . B30 Sihris
Jith, B EE B E TS A — BN . AR FON RO, N TSI LR UE AR BT RDW/AID LEAE T 4
P £ MR N R o VB ARV T TS (TR B, KR M T 45 & 2 O LT 455 0 . k4,
KWL COX AAF RN MATIE R I, 8 Bk B T AN B gees 5B 2 I s B T 0 40 DI o R 9 7 TS A 5%
X5 DAAE BRF T 45 B — B, T RE 0 R R R 1R R/ B e B R A« AR IR[L7] AR
TOFEL R AR S AR T SRR, BN e B 25 G B F R sE A VIR

ZE LRIk, AR o R AT RDW/AI EUAE 5 IR I T -0 2 VIBR ARG T PS4 0%, =& -4 s i
TG A AR -

eI ER

AW T ARG MR SESEE T ) REMEN, JFERISTE BRI R BR e DR A e B R b (it 5
QYFYWZLL29689).
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