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Abstract

Objective: This study aimed to investigate the dynamic changes in body composition during chem-
otherapy and to explore its correlation with chemotherapy-induced peripheral neuropathy (CIPN),
as well as their combined impact on overall survival (0S). Methods: This prospective observational
study enrolled cancer patients who received albumin-bound paclitaxel-based chemotherapy at our
hospital between September 2021 and February 2025. A total of 56 patients who completed two
follow-up body composition assessments were included in the analysis, comprising 39 first-line, 9
second-line, and 8 third-line treatments. Energy intake was assessed using the Mini Nutritional Sta-
tus Scale (MNSS), and nutritional management followed the Chinese Guidelines for Cancer Nutrition
Therapy 2020. Nutritional status and body composition were evaluated at baseline and after three
chemotherapy cycles using the NRS 2002 Nutritional Risk Screening Scale, Patient-Generated Sub-
jective Global Assessment (PG-SGA), bioelectrical impedance analysis (BIA), and skeletal muscle in-
dex (L3 SMI) derived from third lumbar vertebra (L3) CT images. CIPN was assessed using the Pa-
tient Neurotoxicity Questionnaire (PNQ). Cox proportional hazards models were used to analyze
survival-related factors. Results: Among the 39 first-line treatment patients, muscle mass indicators
showed a declining trend during chemotherapy. The incidence of moderate-to-severe CIPN in-
creased significantly from 8.9% after the first cycle to 28.9% after the third cycle, with a more pro-
nounced increase observed in patients with low baseline muscle mass (P = 0.01). Significant muscle
loss was also noted in non-sarcopenic patients. In survival analysis (n = 38), CIPN severity was not
significantly associated with OS (adjusted HR = 1.15, 95% CI: 0.43~3.08, P = 0.78), although the
study was underpowered to detect moderate effect sizes. Conclusion: This prospective study
demonstrated that skeletal muscle loss and CIPN are closely interrelated and mutually exacerbating
comorbidities in cancer patients receiving albumin-bound paclitaxel chemotherapy. Although base-
line sarcopenia did not show a significant association with OS in this cohort, skeletal muscle mass
may exert a protective effect. Notably, patients with baseline sarcopenia had a significantly higher
risk of CIPN progression, and non-sarcopenic patients also experienced considerable muscle mass
loss during chemotherapy. Therefore, routine dynamic monitoring of body composition and neuro-
toxicity is recommended for all patients undergoing such chemotherapy. In the future, multimodal
strategies combining nutritional support, structured exercise, and pharmacological interventions
may represent a promising approach to prevent or mitigate sarcopenia and CIPN, thereby improv-
ing patient outcomes.
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1. Bl

FEREVRIT o, ALK RGN fid BRI N )2 VAR R A9 2 — . KB (R A 45 5 TR
R —-MAEASE . TR GORBRIE R RE, 578 CEZ DM AR 2IESE[1]-[3], fEHE
SR 1P L Mt R /D200 e 5 e B S R 2 LR A 5 (ORR) AT BE KA e 3t Je A 77 1 (PFS), 7E R
WA K AEAF I TR], 3 ER 5 A TR SR I B 24 OB 5 IR (R BA) AT U5 56 S < L B & A i 7
HEREAE RS AT U7 541 (5], R0, FEZGWIN RS mT R R A 2R Ae i 1, AR N . ARy SR
Pl 2 A < P P AR L A P S ) S [ 6]-8] ol LA 223 28 (CIPN) & — ™ B RE A I BIPE F
AR E 2R, SEROE R 25 R A B RS AT, T R AR R A AL AR AR R
MA[9]-[11]e AR RT LAAE A RE P SR IR TN A 7 [12]0 - 3938 FUAIE S LA i/ 58 2 P A B e )V T
FHRBE RSB R AR AR 22 AR AF[13]-[16]0 BRIUE, ASHIETE B AERT T NAR R Bh A2 5 AN BLSUSEFRIAR 5%
P, St i A A TR R R

2. 5 H*E
2.1. W

BTMEVERFFANZEL T 2021 4F 9 F & 2025 45 2 H 56 /R 2 i o0 B2 B g P BRI 1 2 e AT
FLER EVEAZ AT 77 2810 59 Bl 58 B IR 21 A o Bl R AR i B AT B S0 IR 7T . XS 2 1
IR A4 GRS IE(100 mg, VL IRE 3 2R 2 B A BR 2 7] A2 ) B 2 BUBEA IR (B R A BT T 2. A
RALE MRS 277 N 3 ] 260 mg/m? MR A, AR AR 4 A 75 mg/m? R, R4
7B R A 2R T A (AUC) E ik F) 5 mg/mL/min. AT FTE5E /R 22 7 rhots 5 e 122 2446 2% B3 2 kit
(2024-130 %), IS5 HWEFEREIE R ZT, W50 78 B KRR 5 A0 v M GEM S -
ChiCTR2500095637).

2.1.1. MNERAE

(1) Fi >18 %, AWIAFSHEEMBEIMEZ S OEAEEENITE, OEARCENEREN
260 mg/m?; (2) KPS VP40 > 70 435 (3) JLAHRAITEERAES ; (4) AILAHESZ BIA 1 CT 2 HBE I ¥ (5)
MG FE, HEERER.

2.1.2. HEBRARE

() AEALEESEES; Q) NNEBNRORSARER &8 7 #E; Q) A9FF A ™ EE e
Tt (4) KMIMEABE L (5) &JF HIV. FEShEF 2. B A% S m 25 ) H % s A 25 2
A1 2 25 0 AR A JLAB B 5 (6) AT ALTUIIRI G T B 4% AT 1A SR 43 e s 7 B 25
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2.2. BUEW&E

2.2.1. BARBUEWE

BT B TR GA7E 1 IR B Ja RE— S B (EREEA M. Fd. 8B, BRI . HE
W WA T 7 2255 B RN, AR AR AE 7772 58 CEY s AR =&, AR & 2G5 BMILBSA.
BMI = &5 (kg)/& & 2 (m?); BSA (m?) = [ &i(cm) + K (kg) — 60]/100.

2.2.2. SLIGHURWE

TEREARAS T2 2~3 JSA G 23 AT DL R A £ IR s s -

(O NRS2002 1 PG-SGA MI¥F: Wil &R EMAF tH. PG-SGA: J& &[] /s B Bk i s 7R
BUVPAL 7795, B E VPRI R 5 N OVEAG IS o LRk, B e MR RV P A, s R
AN, SRS R AL P(ERRE); B2~8 (TSI hEEHRAR); C>9 /S (EEERA
E9

@ AMpsr: H BIA (DBA-550)Ml &, AGMIEE]: GEZ)WIRINH A8 AR EERT A (Bh&) 2
2~3 MG 53 s A EUA

@ MEHB CT H#ti: NAJ5, ®ALBFEAIT I AT G 2~3 ARG 2 B HKF L3 Mk CT 3#5
mm Z/E). #1129 % 150 HU [¥] Hounsfield H.AZ(HU)RELE L3 AN ENLATHR(SMA, em?), &%=
FEHATIH— LA E L3-SMI (cm?/m?). %4 [F]— 541 B AEKSF L3 R B AN i A v T i (%) G gk A7
3T A XiO JBUR AT TR AR (Blekta) T BB B LU R WL. B, 7L, MEREL, REAMRHILANIE
P RHIL) RS AR T AR 2 A R B A ST LBM (4 S8R 2H 27) = 0.3*L3 MEAR B B LT #- (cm?)
+6.06; L3SMI (cm?/m?) = L3 HEPRB 8L A (cm?)/ & &1 2 (em?); ARIE I L3 H #EALFEE(L3ISMD) LD
JEVPAL AR, BYEL3SMI <36 cm*m?), & E(L3SMI < 29 cm?/m?) WL/DE .

@ WMAEMERNFEY: BEMEEENBEPNQ, M DHTIHMEAEZALAHEMETESE 1
HIJE 1 R RBEYT 6 F JE AT SR B B E . MEEES YN TRA): B, AR HE A
WE(B): PR, AggmHEAERC); HEE, FHHEAED) BEE, RO HYiG o0 B iE
Zh(E).

® T JAMESY.

©® %I RECIST At AT I BT R0 Ak, BEVF OS B [H .

2.3. BiIESH

AWFRITA Gt MK R BSR4 4.5.2) 5% RStudio HEMIFRIFEE . ELLA &1 e E H
Shapiro-Wilk #5647 IEAPELEAL, FR4H L Q-Q WIHEAT B AN . MR B A4Sl ,  2HLI8] EL B R A A
IS E [ g LR

23.1. EETE

X RFE RS A HI7 2255 AR, SRABOIREAR ¢ 15, 45U % + ArdEZE(Mean + SD)F
IRy TS IEAS AT BT Z 5P EE, K H Mann-Whitney U K56, 45 5 DA b A7 808 DU 430437 18] BE[M
(Q1, Q)IKR-
23.2. HAETE

KR TT R AT LA MBS IN T 5 I, B3R A Fisher ¥R, 45 R LABIEUK B 43 H[n(%)]
For. AR ALY, PLP<0.05 NESFEAGIT%E L.
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3. 58
3.1, —8BTT NEBEFE®D = 39)

& 56 BIEBF S PIRBEDT . i —23077 B3 39 B, HILZRRREVEILZE 1. AR4E WL IR i
PR, ZIZH A LPRIIRAE 3 20 B1(51.28%), AEWLAIIRZDAE 38 19 151(48.72%). PHALLEFWS . P51
g E M B AR, BRUINEHNAE. BMI. L3 SMI. LBM } FEMI ) 5 Z K T AN 5E L (P
<0.05), H PG-SGA 1¥F4rH &(P =0.003), $E&REFIRME %,

Table 1. Baseline characteristics of first-line treatment patients (n = 39)

T 1. —HIBTERE 0 = 39)BEAHE

pENuN: (SN s Ey AL & P{H
BB 39 20 19
FW(S) 652+8.0 65.0+7.5 65.4+88 0.904
B n(%)] 30 (76.9%) 16 (80.0%) 14 (73.7%) 0.930
L [n(%)] 9 (23.1%) 4(20.0%) 5(26.3%)
& i (cm) 168.5+7.6 168.8 + 8.5 168.2+6.7 0.794
1A (kg) 644+ 11.1 60.4+9.8 68.6+11.1 0.020
BMI (kg/m?) 22.7+34 212433 242429 0.005
iR T
W T R [n(%)] 19 (48.7%) 10 (50.0%) 9 (47.4%) 1.000
THALIE IR [n(%)] 13 (33.3%) 6 (30.0%) 7 (36.8%)
#5757 5%
1 KA Zin(%)] 21 (53.8%) 12 (60.0%) 9 (47.4%)
1.8 K HZi[n(%)] 21 (53.8%) 12 (60.0%) 9 (47.4%) 0227

3.2. NHBEFRAETSEL(n = 39)

1E 39 Bl — & B E T, AT MR ZAME R febr 2 T FFRE&H(% 2). L3 SMA. L3 SMI. LBM Al
FFMI 75 B 15 I B S 2R FAIR, R0 E B R AR IA B Fe il 2 3 RE(P = 0.052. 0.055), {HEoRH BIH
NI . AR FEIE(PG-SGA, NRS2002)28 LA 3% .

Table 2. Overall dynamic changes in patient body composition (baseline vs. follow-up)

2. BB EERRDNTEE N E L vs BET)

A ek Bt Uy BAAE P A
R H (kg) 64.42 +11.11 65.08 = 11.28 0.66 +4.22 0.334
PG-SGA 8.05+5.38 8.67 +5.40 0.62 +5.05 0.451
NRS2002 2.56+1.82 277+2.13 0.21+1.44 0.378
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ExRm 5%

R
L3 (cm?) 93.50 + 28.02 90.27 + 25.63 ~3.23+10.05 0.052
L3SMI (cm?/m?) 32.75 +9.00 31.64 +8.30 ~1.11 +3.49 0.055
LBM (kg) 34.11 + 8.41 33.14+7.69 ~0.97 +3.01 0.052
FFMI (kg/m?) 17.39 + 1.94 17.09 + 1.97 ~0.30 + 1.28 0.154

3.3. CIPN R 4E 58T

BEE LT A HERE, TPEEE CIPN KAEREE BTt MR E S E S, 5 3 B EE CIPN &
AR (40.7%) 5 1 HHAG.7%) B E T EP = 0.01). ARk 241 1 % AL FRAE WA A 18] 6 .35 A5 4k
(16.7% vs. 16.7%, P = 1.0). #HZEEEMESFE T i i XSS AEALA B 20 535 v T AR A B2 2H(P = 0.019) (1] 1)

b B CIPN R AR R A5 L,
E‘z%‘?&iﬁ% B
“p<0. .
= 100K 8% = LS
so P ) B L
p=001 O 4EMLb A
sk
p=001 40.7%
401
kk
33.3%
S
¥ 30
H
4
z
&
Q
290+
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T 1 E AT 3 A 1
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Figure 1. Changes in the incidence of moderate-to-severe CIPN among first-line patients

1. —5%BEPEE CIPN REEMNTK

3.4. AAABAAESIEAN AR AELH O EL 3

Wie 3 A 4 Fros, AHMRALAE 44T IR L3 SMA Al LBM )R FFE4E0HE B2 K TRV R4
(SL3 4fk: —4.15vs.—1.20 cm?, P =0.035; LBM Z%{t: —1.41vs. -0.48 kg, P =0.042).
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Table 3. Comparison of baseline body composition between patients with low muscle mass and non-low muscle mass groups

F 3. RARESFRIAEBEEZFRLERI LR

SRR BE LR IE S ZH 1) LA LA & B AR B P {4
BFEH 20 19

R (D) 65.0+7.5 65.4 + 8.8 0.904
PR In(%)] %ﬁ 146 ((280%22) %ﬁ’: 154 ((2763. ;Z‘;) 0.930
L3SMI (cm?/m?) 27.7+49 38.1+9.3 <0.001
LBM — X (kg) 29.8+4.6 38.7+09.1 0.001
FFMI (kg/m?) 16.8+1.8 18.1+1.9 0.033
L3 $£k(cm?) 79.0+15.4 108.8 +30.5 0.001
ENEH () 60.4+9.8 68.6+11.1 0.020
BMI (kg/m?) 212+33 242429 0.005
BSA (m?) 1.69 £0.15 1.77£0.16 0.110
PG-SGA 104 +438 55+49 0.003
NRS 2002 3.0+2.0 21+14 0.085

Table 4. Comparison of body composition and neurotoxicity changes during chemotherapy between the two groups

4. RARBEWTTHIERRL S RHEF T

fabw R EA RN A P {H

FER () 64.89 +7.67 65.37+8.75 0.645

B Fi(cm) 168.53 + 8.64 168.16 + 6.69 0.85

B (kg) 0.60 +3.22 0.20 + 4.67 0.75

FFMI Z5 1k —0.16 + 1.34 —0.36 + 1.24 0.669

SL3 AF 1k (cm?) -1.20 + 8.88 —4.15+11.61 0.035

L3 SMI Z&{t(cm?/m?) -1.52+10.75 —3.76 +12.08 0.141

LBM 21k (kg) —0.48 £2.41 ~1.41+3.68 0.042

BMI 44k, 021+1.22 0.09 +1.77 0.726

PG-SGA &1t 0.79 + 4.45 2.95+7.82 0.111

A EEEAR L 0.94+0.18 0.26+0.17 0.019

SAHEA) 16.55 + 14.32 16.47 + 15.36 0.991
BEEFER

AHEFEIR 1AL RV GIN 38 il 58 AR A7 BE U 452 1 B SR AZ I — 20T IR e R o s
BE DTS 1] 12.0 4N H (95% CI: 8.0~24.0). A=2H B IR ALSAEAFHI(0S) R 120 M H, 6 MHL 12 MHM
24 N HVAELEZ 0N 84.2%. 68.4%F1 42.1%. MRIEAST BRI AP 231 598k, 14 835 724 CIPN
HH(n = 20)5KFAFn = 18). PAEFFIHAL OS #4178 12.0 4 H(CIPN KF- 4 95% CI: 8.0~24.0;
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CIPN JH 4 95% Cl1:9.0~36.0) . Kaplan-Meier “E 47 73 #7 {27 A AL A A7 i 46 06 2. 35 % 5+ (Log-rank P =0.89).
Fo 5 IR BE VI AP R 2 Gk B2 43 8 CIPN-H 44(C % L E, n=13)F1 CIPN-L ZH(B % LA, n=
25) o W 2H FL LR HFAE 417 (29 P> 0.05). CIPN-H 2055 CIPN-L 1947 OS 4359124 10.0 4 H (95% CI: 7.0~20.0)
H112.0 S H(95% CI: 9.0~36.0), Z 5 cgiit*# & L (Log-rank P = 0.67), W75, % 6.

LRI Cox [BIJH4r M R, CIPN-H 50T XK T 3 K BL(HR = 1.22, 95% CI: 0.49~3.04, P = 0.67).
ZIRENTRIEER . M. LRI E EE TR G, 45 R R — B RE)5 HR = 1.15, 95% CI:
0.43~3.08, P=0.78).

Table 5. Comparison of overall survival among patients stratified by CIPN severity

5. % CIPN FERE S ENEE SEFHREER

A BB =38) CIPN-L fA(n=25)  CIPN-H Z4i(n=13) P1{H
JNEES 203
(%), HIMEESD 65.3+8.3 65.2+8.7 65.5+7.7 0.91
B, n(%) 27 (71.1) 18 (72.0) 9 (69.2) 1.00
I RS AIE
FEZMENAE, n(%) 20 (52.6) 12 (48.0) 8 (61.5) 0.51
JitideE, n(%) 21 (55.3) 14 (56.0) 7 (53.8) 1.00
PG R
Hiiz 0S () 12.0 12.0 10.0 0.67
95% CI 8.0~24.0 9.0~36.0 7.0~20.0
LA Z HR (95% CI) - 1.0 (Z%) 1.22 (0.49~3.04) 0.67
Z [N & HR* (95% CI) - 1.0 (%) 1.15 (0.43~3.08) 0.78

Table 6. Impact of CIPN-H on survival in different subgroups
% 6. TELLAH CIPN-H JHEFRIFIT

IRz FEA R HR (95% CI) P18 ZHAEH PAE
EidE 38 1.22 (0.49~3.04) 0.67 -

82 A== 0.85
RALA & (n = 20) 20 1.15 (0.34~3.89) 0.82
EWDE(m = 18) 18 1.31 (0.29~5.99) 0.73

R I o) 0.72
il (n = 21) 21 1.42 (0.42~4.80) 0.58
et (n = 17) 17 0.98 (0.21~4.52) 0.98

ARy R 0.91
>65 ¥ (n=21) 21 1.18 (0.33~4.26) 0.80
<65 % (n=17) 17 1.27 (0.28~5.74) 0.76
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4. g

AW FUE I AT M A M B B B 45 A B AT IR S IR Ry 5 CIPN 84k, F B A4
FATRERE AL T L 1 B EIIR RS CIPN 78 A& A S REAT P B, 2. dENIMRE 3 LA
KRB R: JENIEELLLE SL3 F1 LBM (19 T BEIEE BT HELSL . 3. CIPN FTREZ A A7
SR 2R FRATT &5 SR 5 5 1 R 3R 10 2 T AR R RS T B AR DS Bt I N — 5, RIE S LRI 42 2
PR B3 TS (ST 52 I DR, L PRIIAE 2 AR 20 B A 08 190 7™ B R SRR A8 T )RR, 0T 2R ik s [ 17]-
[22]; WU AR RE L BE 5 K AR AR 2 B M S 3, x5 AT T T A L BT AT 70 BORAE — B[ 14]

HEAI A CIPN ZAEAEW ARSI R, —H, 75 SHEHIR A AT s £ figis
B CIPN IR AES KR 1. Mg IR kb B L2 70 WA I IR #2278 72 K (BDNF) Rl I &5 2=
AKEF-1 IGF-DEE S, NS SEX LA FACF N, BlssanBEmr, FR IS
LB I SORE IR AS (WIAZ R xB S R Ui 90E I IR R BB IR - o AP R I 23— S B w4 o2k
FFIREE[23] [24]0 2. RAENTIMrE: WINZELE R PORIEUN IL-6. TNF-a 55 2RE K1 AT A I - #h & R
BERISERENE, Bl RMAKEHF B AENEAIE2S]. 3. LRAThREREAT I KRR AT v &
TR RAREN S, HHIUEN AL, LR G~ 4 1l & ROS KA Rk AIE3E, wlidt
— IR S e 2 TC B R B [26]. 57T, AT ARSI AT H RS R CIPN [28], HALHI K& &
5 BB BRI DD REREAT (LIS 0t B e R R TE & S 2R MAOE 33 T 45 FL IS S AR OG5 %
i ZRRAREYIRE B2 DR R U RIS R AR 18 7 48 ) . B TIEIE IR . LR 40
B L), SLREEFHEM SR CIPN &4 K J[27]-[31], CIPN r P8RS 7% . Mgt rom S5issh
bRAG, < REIRGURH IR, TSRS T, 51 RIS S5 Re AR TR, A 0L
BAFRAK, S RAMENZESE” [29] [30]; hAh, CIPN &2 H0E 25 HE 4 A 8 T23d B33 i 51 A L2545
[32], TEM “PhETEME - ThAEREIR - MUK MBPEA IR,

FEWURE AN RELH 2, JERUVEANLR R R N EA 2, X — R B LS R E
B, SRR AR BE SR A AT B A B 1 ARBNERRERE: ARURE B LA B e R, L
JT RN B RO, A R R R RO & - SR ARA R Gu( 1 MuRF-1 F1 Atrogin-1). i
o 51 RL AR T RE R AG AN S B (5 5 R ALBUNLAF 44, (8 FREVLP 250 SOUCTE BUs M-S B0 1 02 P A
TR [27][33], BbAh, FEEAH SRS TR ZIE S LR [34]; 2. WIRERELZ R MY
FBEE ENAREA AR BB AVEA N E R, BrSEMEReE L, MRIREH B3] §E
Gy RAEGIIIAS R IR, WHALST 2Pt 52 56 22, 58 5y PR B 9t/ 2459 FH i s i 485 RAKI T [35] [36]5 3. AR
AR B AZ B . ALy 0% NF-«B. TNF-a S50, (R3EJOERN, s SUIRZES. il
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