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Abstract

Objective: To investigate the correlation between waist-to-height ratio (WHtR) and granulocytope-
nia induced by cisplatin plus pemetrexed adjuvant chemotherapy in patients with lung adenocarci-
noma postoperatively. Method: A retrospective study consecutively enrolled 300 patients with lung
adenocarcinoma (stages IA-IB) who received adjuvant chemotherapy with cisplatin plus pemetrexed
postoperatively. Pre-treatment measurements of height, weight, and waist circumference were rec-
orded, and parameters such as waist-to-height ratio (WHtR) and body mass index (BMI) were cal-
culated. Patients were classified into a high WHtR group and a low WHtR group based on whether
their WHtR was 20.5. The primary outcome measure was the incidence of grade =3 granulocytope-
nia during chemotherapy. Intergroup comparisons were performed using the Log-rank test; cumu-
lative incidence curves for granulocytopenia were plotted using the Kaplan-Meier method; and a
multivariate Cox regression model was employed to analyze the independent association between
WHtR and granulocytopenia. Results: Among the 300 patients, granulocytopenia occurred in 72
cases (24.0%). The incidence of granulocytopenia was 34.8% in the low WHtR group and 11.5% in
the high WHtR group, with a statistically significant difference. Multivariate COX regression analysis
demonstrated that WHtR was an independent protective factor for granulocytopenia (as a continu-
ous variable: HR < 0.001, 95% CI: 0.000~0.001, P < 0.001; as a binary variable: HR = 0.279, 95% CI:
0.160~0.486, P <0.001). Conclusion: WHtR exhibits a significant negative correlation with neutro-
penia induced by cisplatin plus pemetrexed chemotherapy in lung adenocarcinoma patients post-
operatively. As a simple and non-invasive anthropometric parameter, WHtR can serve as a risk as-
sessment tool prior to chemotherapy.
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1. 5|

It e A2 A 3R R RN BE T2 26 e vy 0 R Mg 2 — e R /N 48 g i 98 (non-smalll cell lung cancer,
NSCLC)#%] i 85% [1]. %} T Al LIE G 11~111 3 NSCLC, MR PEF RIS AR5 4l Bh LI e br e i 7 A 2 2]
JigVE + 536 M 207 T DI T2 AR AL, ok E Y AR R HERE T AEBRIR NSCLC R4 Bk
JTY[3]. SRTM, AhI7 A S 40 iR~ (chemotherapy-induced neutropenia, CIN)J2: % 75 % 5% W, HL# EL I A
RO R R —, AOOMIE G AR KB A], 38 T RE S BUbT IR Bk E, MR
i) iz8 BT A [4] -

AERA IR CIN (1 e f& NS T e ARG TRy g 2O 2. H A 2N CIN Tl Rl 26 a4 ik 2k
PRI B IR R AT T RBM[5]. LR, BRI FR bR (body composition parameters) 7E
Py7 BT P (N 2 22 R0 . BT SR, CT 5 SURILAE AT 38 i NSCLC B & W 254077 1)
>3 PR ARG 2 2.2~2.4 £i5[6]. SR, CT KRR M KRG B & A 3 iF, ImPRHES 32 IR .
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FH T 00 XL 05 RO i 2 5 AE R KU SR8 [ 7] 5 BMILAREL, WHIR 8 58 0 st e e B3 g s 0 A, AN
PE RN B = () 235 MR o 7R IR AT, WHLER LB IE 25 2 v T g 1 08 XU 2 T fs A 55 8], {H
FLAEA T 35 0 T R VR AR . S TR L4 n] REEIT “ R A0S BRAR K PRk 97 2654 (G it
BA) I I % % R /KT (9], ASHIF FefB 8 i WHIER (S B B 22 JIG 35 Mg 107 i 4% ) T RERH IUBFT B 45 355 56 ith 28 07 2 P 3
(IRL AR IR R IR VE R, BIEBISLT “HEREREIE” (obesity paradox) L% . A7 B fEFR T WHIR
5407 R LG B sk D R AH DGk

2. 753k
2.1. RMR

ATV TE . ELEGIN 2020 4F 1 A & 2026 45 1 A TIFe B S EHEZ AR VG PEVIFR A J5 47 I
+ F5 56 ih 80T ALY R SR AWABRE: (1) RIS 18~75 X5 (2) SRSV EL IR
(3) M UM UIER + REMEMELATER, HUIZHTERO); (4) RJEWELD B9 NA~IB
(5) THRIEZ 4 I + RESCHhE Uy KA ELST, B 21 ROy—H; (6) AT HT CRRVE AN TE IR AN 4E
A E B12, HeBRARAE: (1) ARAETEESZHHINGITE: (2) WIEHSERE <45 mL/min; (3) 1bJ7 T 4HL T4
< 3.0 x 10%/L srb PRI 2 < 1.6 x 10%/L; (4) & ILAR TS FIYHG T RSB PEIE s (5) M BT H Thfg
Ao AT B BE G VE IR AR T, D S b B s Rl

2.2. NMETEIERRRBIERSE

FAITHT 7 RWHEE G ET SR E. 55 RS S HlE; R E R B TR
TABRRE TE; BEETE NEERIREEL SUKCE S, PPAOREEL B2 0.1ecm. 115 WHIR
= JEEFE (cm)/ & & (cm), LA 0.5 A FHEK B 35 4 A WHIR 41(WHIR > 0.5) f1{ WHtR ZH(WHtR < 0.5) [10].
BMI = R EE (kg)/ & &1 2 (m?)o WEELL R RS B AFWe S P00 WO SE L g sl . R 2R 2880 . pTNM
S FARA. GIEGEME . BERW) ST RTSCI SR A (L E M FE DhRe. s VLIE). Fra sk
=R TAITHT 3 RN TEM. FEEL R Fabr N sT B B O A > 3 G4 i/ (<1.0 x 109/L) 1)
IR (AT R A e Ar), A HE B R U] e o

2.3. Gt

KH RIES (AT 45037400 M. ELA BTG RS ME U + brfE R EIESS
A3 LA AT B (09 43 7 BRI PR HEA 43 28 B DLAS B (43 O) Rk, A Log-rank A4 34T 4RI HL L
KR Z K% COX LLF A [EIAREA 73 b, AR S FEERS . M. BMIL JE4k ANC RIZEZALEF. LA
WHIR < 0.5 A, IHHFRE L (HR) K 95%E (5 X 7] K Kaplan-Meier %% il 9 41 235 16 AR A7 i
2. P<0.05 IANNFIES T2 7

3. &R

JEYh N 300 B, RALAERS 62 %, S 229 151(76.3%) . AhyT AR 3EAT 72 151 (24.0%) & Ak 4 s
/b, & WHIUR 4 56 151](34.8%), 71 WHIR 41 16 171(11.5%). 5 & ARGk & AR B, & 25 R 40 sk s>
) £ 3 AR 4 B K (65.1 vs. 60.0, P < 0.001), WHtR H{i(0.46 vs. 0.51, P < 0.001), BMI % 1(24.9 vs. 27.8, P
<0.001), FEZFIAHM K (3.41 vs. 4.89, P <0.001), FEZELA 1 51(83.6 vs. 70.8, P <0.001). PHZHAENE I
B R IR WROBE SR A FRRESE DT T ZE g R (P > 0.05), TEILE 1.
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Table 1. Patient baseline information

F 1L BEEZRER

N
ERE
591 (%)

988 73393 (%)
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NUASE:! )R
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A
11B
A
1B

g U

MAS
HEAE
T

CIN
228
60.04 (6.66)
173 (75.9)
55 (24.1)
36 (15.8)
74 (32.5)
79 (34.6)
39 (17.1)
165.85 (7.73)
76.75 (12.43)
83.89 (10.34)
27.83 (3.67)
0.51 (0.06)
129 (56.6)
99 (43.4)
182 (79.8)
46 (20.2)
51 (22.4)
103 (45.2)
74 (32.5)
4.81 (1.44)
7.30 (1.67)
132.64 (14.96)
226.99 (59.66)
71.26 (13.25)

3k CIN
72
65.07 (5.36)
56 (77.8)
16 (22.2)
11 (15.3)
19 (26.4)
34 (47.2)
8 (11.1)
165.25 (7.33)
68.16 (10.88)
76.21 (8.93)
24.89 (3.17)
0.46 (0.05)
37 (51.4)
35 (48.6)
50 (69.4)
22 (30.6)
13 (18.1)
36 (50.0)
23 (31.9)
3.64 (1.44)
6.06 (1.60)
131.45 (16.00)
216.35 (56.03)
82.56 (14.52)

P1H

<0.0001
0.8636

0.2396

0.5614
<0.0001
<0.0001
<0.0001
<0.0001

0.5246

0.0944

0.6851

<0.0001

<0.0001
0.5656
0.1819

<0.0001

ROC i r: AUC =0.723 (95% CI: 0.656~0.789), H. A H % (1 ) 5

o LB IREUR K I FeAE cut-

off 7y 0.482. ZAHFFTRKIN 0.5 NZWilE, X WHR 5 B b gt i s> A R EAT W PR R . ROC Hf

28 LI 1,

HFFE COX [FIAER, WHR A% 840 & 5 kg i jf /> K 5 23 fiAH (HR < 0.001, 95% Cl:
0.000~0.001, P <0.001); DL 432K E#r, 7 WHIR ZH{K WHIR ZH(HR = 0.279, 95% CI: 0.160~0.486,

P <0.001), Z[KZ COX [B )= (iR |

PEGIL BMIL KRR ATILER) 45 R 2o WHER {75 9k 4 i k2>

FIBRSL AR R R (E S48 & HR < 0.001, 95% Cl: 0.000~0.001, P < 0.001); 4E#4 AL fER: R ZEHR =
1.188,95% Cl: 1.133~1.246, P < 0.001); BMI JyAlis7 47 K % (HR = 0.708, 95% C1:0.647~0.775, P < 0.001):
LR LT Sy 57 G Ky K 25 (HR = 1.096, 95% Cl: 1.071~1.122, P < 0.001); FE£RHr 41 i 4547 K % (HR = 0.467,
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Figure 1. ROC Curve
[ 1. ROC Hfi%k

Table 2. COX regression analysis
2. COX EVAS#

HR 95% Cl P{H
WHtR > 0.5 0.279 0.160~0.486 <0.001
R 1.188 1.133~1.246 <0.001
el 1.9326 1.0062~3.7122 0.048
BMI 0.708 0.647~0.775 <0.001
Bt K48 0.467 0.386~0.565 <0.001
NGNS 1.096 1.071~1.122 <0.001

4. g

AT ARDT T WHIR 5ARJEIE + 3536 dh 2840 y7 B SORLA fsl > 0 AH G 1k . EZ R I
WHtR 5020 sl IRV 52 55825 7 A G, Ry WIHIER ZH RPRLAH ik b 2 A R AU AR WHIER 4111144 1/3 (11.5%
vs34.8%). % F COX AR, FEEMER . Hl. BMIL FEZR 4 RIVLEF 5, WHR 752 kKi4H
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Bl 2. KM phzk
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AT RE H A ZRGER “AEREIEIR” IR —8 RG0S0 RE RS 0 2 Fofr 22K i Jga (14
PR, ISR O 2 PIEHE R B, TERESZ AT I MR 3 b, e A T AR T 5 1 e o T R R
AT 81 [11]. dedong ZE[6]#kiE CT & XAINIDGEMRE NSCLC B & H4bIT (19>3 S I v 2% 5 1 AR 3
hn 2.41 £%. COMBOTOX #if 7t [12] 75 LM s i B AL T v & B, v B T 77 o 2= 7 43 BR300 2 1) f
WA B R ER . ABFFE— DR TIXE R, UESE T — Rl 5 N A 1) O AR FE AR (WHIR)
[FRE LA T AT B PR A A

WHR XX A 55 5 it 22 07 2 BT S0RL 40 M 932D B ORAP 2408 1T e iss Je AR AL JL—, 24830 1%
JETH, WA K EPEZY), Nl 223 T S 2] o A 25 AR, BRI I 24 ek 85 1 2 2 5 55 (AUC), M
MR B BETEIE[9]: H =, H53Rdh FEMIE bR 1 BB ANk B, o0 PR A R A DA o B K
Cockeroft-Gault 2 x0it-5 Fr 3 I WLEF & bRl i, o] 665 30 SE b 259 2 Fe KT FU R o A 18] L=,
JE D 2R W () R 2% R 3% S5 TR 1 T R X B W I I PP 358 A 4 (A1 R S AR FH [ 14 (SRR RIS, AT
FLHH WHIR [RS8 TE T2 BMI 5 TSRS 2 3, B/~ BRS040 A1 -5 8 A M e A P38 T i o A [7) i
ST 25 AR . A 5T I BMI AT WHER [R]A R BRI ASZ AR R 2R o b Ah, JEZRR 20 B i)
RIS (HR = 0.467, P < 0.001) A28 AILET ) f& K6 08 (HR = 1.096, P < 0.001)3)5 BEAE:HF 75 [5] [13]—%L.

K FAFAELN N R 55—, BT BB S A 5, DRI T 12 56 A HE R AR D S VR A BRI 3R 1Y)
My 5, FEAREMXAR, REEEATEHM T 5=, REATARI RN, TEIEE T WHR 2|
H BRI FE A DY, BRI R T AT A, RBEVEAT WHER X BATS (5 m . SR, AHE
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