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Abstract

Aim: To investigate the prognostic value of the lymphocyte albumin neutrophil ratio (LANR) and
red cell distribution width (RDW) in patients with non-small cell lung cancer (NSCLC) receiving
first-line platinum-based chemotherapy. Methods: A total of 132 patients with NSCLC who received
first-line platinum-based chemotherapy at the Fourth Affiliated Hospital of Anhui Medical Univer-
sity between January 2020 and May 2024 were retrospectively enrolled. The optimal cut-off values
for LANR and RDW were determined using receiver operating characteristic (ROC) curve analysis,
and patients were stratified accordingly. The progression-free survival (PFS) of patients was ana-
lyzed using the Kaplan-Meier method. Multivariate Cox regression analysis was conducted to ex-
plore the prognostic factors. Finally, receiver operating characteristic (ROC) curve analysis was per-
formed to assess the predictive efficacy of each indicator. Results: The AUC values of LANR and RDW
for predicting PFS were 0.663 (95% CI: 0.538~0.788) and 0.713 (95% CI: 0.593~0.832), respectively.
Patients in the high-LANR group (LANR = 15.36) and low-LANR group (LANR < 15.36) showed sig-
nificant differences in sex, histological type, T stage, and treatment response (all P < 0.05). Similarly,
the high-RDW group (RDW = 13.15) and low-RDW group (RDW < 13.15) differed significantly in age,
histological type, T stage, and treatment response (all P < 0.05). Multivariate analysis identified dis-
tant metastasis, LANR, and RDW as independent prognostic factors for NSCLC patients (all P < 0.05).
Kaplan-Meier survival analysis revealed that patients in the low-LANR group had a median PFS of
5.7 months, significantly shorter than 11.4 months in the high-LANR group (P < 0.05). Likewise, the
high-RDW group exhibited a median PFS of 4.2 months, markedly inferior to 11.8 months in the low-
RDW group (P < 0.05). A combined LANR-RDW scoring system was constructed, and this score was
positively correlated with PFS. The AUC values for LANR, RDW, and the LANR-RDW score were 0.663,
0.713, and 0.777, respectively, with the combined score demonstrating the highest predictive efficacy.
Conclusion: Both LANR and RDW are effective prognostic biomarkers in NSCLC patients treated with
first-line platinum-based chemotherapy. Low LANR and high RDW are independently associated
with poor survival outcomes. The LANR-RDW score demonstrates superior predictive performance
for prognosis compared to either single indicator (LANR or RDW).
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ST AR/ L R TS RIS B, xR MR IR T RO EE S A I LANR I (EHE
FRAAR R, A RAE SRR TG PR T 2 B2 %0 . CADIAIESE, LANR 5Ep. B, S
R g et 55 22 ol P PR O AN R T0US AH SR [3]-[6],  HLH /K FEEAR TR 5 18 1P B 8 A4 i 5 5 - I It e P UG
EFR[7]. RDW F 4 M40 AL 2> 7 i) H R AR, T S D4 B A p ek SR REBCIR A IR
B BN RIS AHOC8] [9]. AT, LANR 5—Z&H11by7 NSCLC B3 Filf5 (¥ 55 & H A fef W,
o, HIMNEA I . AHE T B AE RBERT 7T LANR I RDW X —28 & 811657 NSCLC 8 1 Ti
Ja BT RE, I VFAL 8 KA N G RO R, DA% 83 1 XU 73 J2 5 T Al 5 44 B8 vl S
EUE A -

2. BRI E
2.1 BIRAH

PL 2020 4 1 H~2024 4 5 H 2 BRI 7 55 VY B 8 BE B 1216 11 132 1l — 25 4197 ¥R 97 1) NSCLC
SR AR B B AR T FE 0 5o NNARHE: 1) GO0 PR 2002 AR N I R, ELIG R 23 10109 111 34
BV, ETARVIBRARIE: 2) BT 77 RH UL — 4 S 7 ARG YT, BT A =2 A 3) JhIT
AT 1A IR e (W PR TR IE ), HA/DAT 1 IREL CT RNFERIIT ROTfls HEBR bR
1) A HoAh AL R A YE MR, a0 L B AR E B A T DI REREAG: 2) KSR G E0E 3
PERRYY; 3)ECOG W >2 i 4) KIAMEH S bl ). i A KFAR 55 5) Hodfs dh ok st
i T
2.2. FERLE

P B B R B ERBE R D R G, 4G 1) Bk Ml R MU sEAE: 2) ME M S
B pERIAN AL AR EAEEL. L R A (ALB). L0405 A5 %5 E (RDW) 55 3) MIRIRFIE: FBAL.
BB T NI AR . TNM IRLEARILS T )7 5655 . 2 TR s, 1+ 7 LANR=(H&EH x
R ES A K/ PR 4 K

2.3. TR AR

BT SI7 R IR 2~3 BT CT 7 80P s, PRI ARHERE T CT 52845 o AR SRR T 2O FAN Fs
#E 1.1 hi(Response Evaluation Criteria in Solid Tumors version 1.1, f&#k RECIST 1.1) [10], KJ7 R FA 45
R NTEZEM(CR). FBZ M (PR). Flpifa € (SD) A 3t e (PD) PUFR 25 5

2.4. BB

Fra N B E B RIBEY, si2 FE83ANH 1K, Z2EE6 MH 1R, BE& SR ENEENT
HERAAFHI(PFS), NI B IR ZIGIT 25 1 OR A S sl 4 IR BE T s Bl Vi b i Ta) o BE S
BOENREIN 2024 427 A 31 H, BEVIERNITE. FBRF. Bins%,

25. GEtFESH

KH SPSS 26.0 A1 Graphpad Prism 7 #r3ida fZ: 6. X85k, SR AAEL A A 2 b AT # AR
Guits AR, EHR R EL Fisher FEHRIK . 4 ROC HhZE 0 HTHi & LANR. RDW i fEHWHE
s, RH Kaplan-Meier vE3EAT A AF AT TRl AR AE I 26, ZH IR AT Log-rank £38 . K H Cox bt
AR AR AR AT BRI R 5 2 R i, KR E P <0.05 AR Z IR 7. ffa%4: ROC
AR e ey AN RV G 8
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3.1. LANR 5 RDW K ROC BiZk 53 #f

PLERE SR EET N S, FIH ROC ki€ LANR. RDW ff kb1 . LANR. RDW f#
W 2> )~ 15.36 (AUC = 0.663, 95% Cl: 0.538~0.788, P < 0.05)F1 13.15 (AUC = 0.713, 95% ClI:
0.593~0.832, P < 0.05) (.14 1 A% 2). R4 AT E 73 s LANR 4H(LANR > 15.36). & LANR 4
(LANR < 15.36)fl175 RDW 41(RDW > 13.15). & RDW 41(RDW < 13.15),
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Figure 1. ROC curve of LANR before treatment
1. JBFTAT LANR A9 ROC BhZk
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Figure 2. ROC curve of RDW before treatment
2. JATHT RDW Hj ROC HhZk

3.2. JAYTHT LANR AR RESES 47

7E 132 f5ilf1 NSCLC H#% 1, & LANR 41#3% 29 11(22.0%), ik LANR ZH15% 103 f4(78.0%), #iZH
BETEMER) . WELA T T ARG IT 45 ROy AT LR, AR ZEFE G i E (P <0.05), MEFEH .
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R, ECOG 45 REhAz. N . AR . TNM BIAMLST 75 07 T HEAT EL i, 2008 2 5% L4 it
8 (P > 0.05) (M7 1).

Table 1. Analysis of related characteristics in the pre-treatment LANR group [n (%)]
F= 1. JATTHI LANR AR X FHES T[N (%)]

i H ik LANR (103 #1) 7 LANR (29 #1) P P
el 6.356 0.012
5 91 (88.3) 20 (69.0)
7 12 (11.7) 9 (31.0)
W 0.270 0.603
y>65% 62 (60.2) 19 (65.5)
y<65% 41 (39.8) 10 (34.5)
WA 0.421 0.561
G 68 (66.0) 21 (72.4)
H 35 (34.0) 8 (27.6)
ECOG if4r - 0.316
0~1 4% 79 (76.7) 25 (86.2)
24y 24 (23.3) 4(13.8)
i AL 0.249 0.618
e Jifi 48 (46.6) 12 (41.4)
1 Jifi 55 (53.4) 17 (58.6)
i ¥ 73 1Y 5.133 0.023
Jige 43 (41.7) 19 (65.5)
L 60 (58.3) 10 (34.5)
T 6.204 0.013
1~2 28 (27.2) 15 (51.7)
3~4 75 (72.8) 14 (48.3)
N 1 0.022 0.882
0~1 19 (18.4) 5(17.2)
2~3 84 (81.6) 24 (82.8)
AR 0.289 0.591
¥ 37 (35.9) 12 (41.4)
A 66 (64.1) 17 (58.6)
TNM 0.039 0.843
m 37 (35.9) 11 (37.9)
v 66 (64.1) 18 (62.1)
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gk

UATwES
B2 + H Al
K + KR
B+ BrEhs
K + T M
BT
CR
PR
SD
PD

21 (20.4)
33 (32.0)
37 (35.9)
12 (11.7)

0 (0.0)

9 (8.7)

4 (3.9)
90 (87.4)

6 (20.7)
5(17.2)
14 (48.3)
4(13.8)

0(0.0)
8 (27.6)
4 (13.8)
17 (58.6)

0.430

0.003

T ARER Fisher Kirfika 56

3.3. J&JTHI RDW LHH9HR L 4SE S 4R

7£ 132 () NSCLC H& ', = RDW 435 84 (63.6%), {& RDW 4 48 £(36.4%), M E
BAEERS . BB, T JARNGYT 45 507 AT LU, AR 22 R ik (P < 0.05), TifEME
WM. ECOG ¥F4r R EEAL. N HI. SmAREER . TNM BRI IT 77 207 T k47 b, 41102 % e 4 it

2% (P > 0.05) (W% 2).

Table 2. Analysis of related characteristics in the pre-treatment RDW group [n (%)]
= 2. JATTHI RDW 4HAYHEKEHE S 4[N (%)]

TiH fik. RDW (48 1) 75 RDW (84 1) Ve P
531 1.367 0.242
5 38 (79.2) 73 (86.9)
7 10 (20.8) 11 (13.1)
e 4.108 0.043
y>65% 24 (50.0) 57 (67.9)
y<65% 24 (50.0) 27 (32.1)
WA 0.020 0.888
N 32 (66.7) 57 (67.9)
H 16 (33.3) 27 (32.1)
ECOG iF-4r 0.648 0.421
0~1 4% 36 (75.0) 68 (81.0)
25 12 (25.0) 16 (19.0)
i Az 0.437 0.509
i 20 (41.7) 40 (47.6)
i Jii 28 (58.3) 44 (52.4)
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piT it 3.910 0.048
i 28 (58.3) 34 (40.5)
{5 20 (41.7) 50 (59.5)
T 4.288 0.038
1~2 21 (43.7) 22 (26.2)
3~4 27 (56.3) 62 (73.8)
N 2.357 0.125
0~1 12 (25.0) 12 (14.3)
2~3 36 (75.0) 72 (85.7)
AL RS 0.464 0.496
e 16 (33.3) 33(39.3)
H 32 (66.7) 51 (60.7)
TNM $ 0.852 0.356
1 15 (31.3) 33(39.3)
v 33 (68.7) 51 (60.7)
LRI S 6.420 0.093
2L+ HhpEE 6 (12.5) 21 (25.0)
R+ R 12 (25.0) 26 (31.0)
2K+ shehs 25 (52.1) 26 (31.0)
2K + 2R 5 (10.4) 11 (13.0)
I 4 - <0.001
CR 0(0.0) 0(0.0)
PR 11 (22.9) 6(7.1)
SD 7 (14.6) 1(12)
PD 30 (62.5) 77 (91.7)

T ARE R Fisher K HRK I

3.4. JBITETAR LANR, RDW 7k Em:HA NSCLC B4 fFHhLk LB

Kaplan-Meier E47 73 #fr Fl Log-rank #4645 5 7 & LANR 4UHMIC LANR 2R 42 PFS 435008 11.4
H(95% Cl: 4.0~18.8)F1 5.7 H(95% Cl: 5.0~6.4), W4lin] PFS 5% B Gt it & X (4> = 8.063, P = 0.005).
(1% 3) . 11T 751 RDW ZH A RDW ZH 1) 2. PFS 4373 4 4.2 H (95% Cl: 2.4~6.0)#1 11.8 /1 (95% CI: 5.5~18.2),
Wi IE] PFS 22 53 HAA Giit 2 X (% = 28.089, P < 0.001) (LK 4).
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Figure 3. Comparison of PFS survival curves among different LANR level groups
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Figure 4. Comparison of PFS survival curves among different RDW level groups
4. 7N[E) RDW 7KFLHIY PFS & 77 RhZE LB

3.5. TS ERARA

AR Cox A )443 M BRIk AL . LANR A1 RDW 5 35 1 PFS 2 HH%(P < 0.05). #1 #apH & i
P<0.05 B EMANLZ K Z SN, d5RER, T (HR=1.572,95% CI: 1.045~2.365, P <0.05). LANR
(HR = 0.462, 95% CI: 0.268~0.794, P < 0.05)/l RDW #1(HR = 3.485, 95% CI: 2.156~5.636, P < 0.001) A PFS

AR TIEISEN GRS R

Table 3. Univariate and multivariate COX regression analysis of PFS in NSCLC patients receiving first-line platinum-based

chemotherapy
3. —#54A1kIT NSCLC BE PFS RIB T EMEZTE COX EFASHR

AR EZ'S
HR (95% CI) P HR (95% CI) P

el 1.223 (0.716, 2.987) 0.461

S 1.120 (0.748, 1.676) 0.582

W JOH 0.903 (0.602, 1.355) 0.623

ECOG ¥4} 1.122 (0.694, 1.814) 0.640
it 1.373 (0.934, 2.020) 0.107

T# 0.983 (0.645, 1.498) 0.936
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N ] 0.778 (0.456, 1.329) 0.358
WAL 1.542 (1.027, 2.315) 0.037 1.572 (1.045, 2.365) 0.030
TNM 3 1.415 (0.944, 2.121) 0.093
LANR 0.468 (0.274, 0.801) 0.006 0.462 (0.268, 0.794) 0.005
RDW 3.455 (2.128, 5.608) <0.001 3.485 (2.156, 5.636) <0.001

3.6. LANR-RDW 4R H95E

N T IRBRBA RPN AE, WIERTIRS R, FET LANR. RDW & H K041, 8GR 5
JIAHEATIRAE . = LANR 4108 1 20 % LANR 405 0 2, X RDW 404 1 4> 5 RDW 4HIR A 0
s KM IRIE AR IR 2 LANR-RDW BSR4y, BUE TGS 0~2 43«

3.7. 76 LANR-RDW 457 EEHA NSCLC &4 FHhZREL B

Kaplan-Meier “E47 ) M7 Fil Log-rank #3645 B 7R 0 40+ 14040 2 23 B w6 PFS 23519 4.0 H. 7.8
AR 275 H, B 2 5 RS > 1 LM EALEN >0 A L EALE], =410 PFS Z R AH
Grit 5 (2 = 34.363, P < 0.001) (LAl 5)-

LANR-RDWiF-43
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Figure 5. Comparison of PFS survival curves among different LANR-RDW scores
[ 5. [ LANR-RDW iF43H9 PFS 4 2Lk EL 5

3.8. LANR. RDW. LANR-RDW JESFUMN{E R IEM

#x4 ROC HiZk % LANR. RDW LA Az LANR-RDW S5 (I TRIAME AT VA, 45 R 8%, LANR.
RDW. LANR-RDW P43 AUC 4354 0.663, 0.713, 0.777, F LANR-RDW PE40f#) AUC s, HE
FARTIAN A TAE— B — 845, w/E A BB TG B bR 4. 14 6).

Table 4. Evaluation of the predictive value of LANR, RDW, and the LANR-RDW score
%% 4. LANR. RDW F1 LANR-RDW 4 FURANEIEAN

Bl AUC 95% CI P1E RIEBE (%) 5tk (%)

LANR 0.663 0.538~0.788 0.011 84.1 48

RDW 0.713 0.593~0.832 0.001 72 72
LANR-RDW -4y 0.777 0.670~0.883 <0.001 58.9 84
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Figure 6. ROC curves of LANR, RDW, and the LANR-RDW score for predicting disease progression risk in
NSCLC patients receiving first-line platinum-based chemotherapy
6. LANR. RDW #1 LANR-RDW 343 il — £ & AL 77 NSCLC B& Aimit R XK E) ROC #hZk

4. ¥1ig

TEFRE, il 00 &% 5 A0 T AN TE N, HIRAT A AR WM, ™ E fa KB dr g fE[11]. B
B R YT AP IRTT I SRR &, AT 42 H RTAS AT sk BN BT 2 I —FiayT F B, 2miaE
/NG i it i (NSCLC) A/ N Jfa i (SCLC) — £y I R A [2] o I PRI 05 VPAL 77 A%, BL TNM 43
WAL R, AEZ 5 JAME AR R AR 2 S Mk 51 B oREs, SRR MEE TG EZRRE,
AL TR GE I PR[12]. BRI, A o] SELE Dbn S DARAL 8 35 7 5w, B EE IR Lo

Liang Z5[6] & 262 T LANR, & ILARFT LANR 7K FRAK 1 45 B e 5 TlUs i, A 17 01
LANR Z5& T EHRG RSN : AR R BRI RE S8 A R 58 7ok, O
WAESE N NSCLC A3 e A A7 A4 A (R FE 66 R 3R [13]-[16]: bk B 4 /2 e P8 a2 PO 0o 28I 4 L
Foob B SRS RE 77, HROE MR 4 T SR, HLS i B AN R T AH OC[17]-[20]5
P 4 30 3 R TR L P R A DR L S SU(ROS) S 35 i 4 T8 B 1A A o ] s S S TR PR 5, AR
bR, EL A PR 2 S bR L A B (NILR) T v A2 Ml £ 8 R T3 A7 fe G R 3 [20] [21]. [
Ut, LANR BEARATHERE N E 724N R i) S rp MR iR 35 1 — EAFPIRS, 5MAEE. 4EH
Jie: S R BRI BF 78 450 — B [3]-[5] - MkAl, RDW T an s W 21 4 i A AR S o 488 o B T s8dt o, T 42 D
1 IR T R BUE TR SACHMREL,  FOHUHIE K R M3 ML A8 20RE SR MBEAT . = RDW AMUFF
RHBUVEME, A BRI T I T-1a (HIF-1o)0 H BR S flos 18 A2 soR b - T Bi4k[22], HO#E
WESE At B SL TR SRR F-[9], BN HUMAAE MR THFE N 1S TR0 % T R

AHFFAESZ, LANR Al RDW 314288 #1146 J7 NSCLC 2235 1 B9 7 50 8 1« — /) 22 1 LANR-
RDW P45 i b Jie KU SRR G, PRk TG ik iy,  HLRA VR 10 S A TR E (AUC) L T- B — 48
Fro Hi— LANR 5k RDW X fit s Wefs FRAS RO —4ERE, 11 LANR-RDW 143445 78 77 6o % 5 & 1 Th A 45
WA NS, AN [EM T AN PPl iR 25 1) A BPIRES —— VP ar Bk, SRR S8 7% % BT (7% LANR)
Hg i M Ih GE AR E (I RDW) . ZBCATRARE G T8 75 KA. WM &5 2 AREEATT, TRk 78
—FEAR I I, AT BB 4 TR b PP AL bR 4 S PR S, 4R THIUS 70 B RS HERE . /R LANR-RDW ¥
I RBUEA B A%, (AR B R4, e Sk B B PRI PR 5 N B8 H S B, S NSCLC &
B AT S Ry ERR AL T ERE A S T A,
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AW FAFAE—ERVRIRE: &5, BT sl BB SRR PR, FEA R A B, SR
ey LL5E ek, H LANR. RDW S i (B AR (i PE G Ah RIS e . FLok, BBV (AT IR, L2 il
WIEHE R A, KIAEAFIR A Fr E REEVT e — DI RS RREAR . 2 LBt SN EARIE -

B Bf
AW FERAT R RL R T2 VU B = B A #EZ2 53 2 #EHE (7 k5 KYXM-202601-003)
=

ZRUCR R E IR BRI T R0 H (2023AH050687); 2 s TAE{i HERHIT I H (2024BAd30004)

SE
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