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[ Abstract] Objective To analyze the risk factors for malnutrition in elderly patients with colorectal cancer (CRC) during chemo-
therapy, and construct a prediction model for malnutrition in the patients. Methods A retrospective study was conducted on 354
elderly CRC patients admitted in our hospital from January 2022 to February 2023. They were divided into training set and verification
set in a ratio of 2:1. In the training set, univariate and multivariate logistic regression analyses were used to screen the risk factors of
malnutrition in the patients during chemotherapy, and a prediction model was then constructed. In the verification set, receiver operating
characteristic (ROC) curve was drawn to verify the prediction performance of the model. Data analysis was performed by using SPSS 22. 0
software, and Chi-square test and independent sample ¢ test were applied for intergroup comparison in enumeration and measurement
data, respectively. Results There were 236 cases in the training set and 118 cases in the validation set. No significant differences
were observed in general demographic data and clinical baseline data between two groups (P>0.05). In the training set, univariate
analysis revealed that age, clinical stage, average monthly family income, mid-arm muscle circumference, BMI, protein intake and
total energy intake were related factors for malnutrition in elderly CRC patients during chemotherapy ( P<0.05). Multivariate logistic
regression analysis showed that age, average monthly family income <5 000 yuan and clinical stage IV were independent risk factors
(P<0.05), and protein intake was a protective factor of malnutrition in these patients (P<0.05). Based on the results of multivariate
logistic regression analysis, a prediction model of malnutrition in elderly CRC patients during chemotherapy was constructed. Hosmer-
Lemeshow fit test indicated that the model had good calibration (X*=4.763, P=0.689). In the verification set, the area under the
curve, sensitivity and specificity of the model was 0. 805, 81.61% and 85.48%, respectively. Conclusion The incidence rate of
malnutrition is quite high among the elderly CRC patients during chemotherapy, and its influencing factors include age, average month-
ly family income, clinical stage and protein intake. The prediction model established on this basis has certain reference value to screen
high-risk patients with malnutrition.
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Table 1  Comparison of demographic data and clinical

baseline data between training set and validation set

Training Verification
Clinical data X2/t P value
set(n=236) set(n=118)
Gender[ n(%) ] 0.023 0.880
Male 122(51.69)  60(50.85)
Female 114(48.31)  58(49.15)
Age(years, x+s) 70.82+6.49  69.65+6.24 1.619 0.106
Marriage status[ n(%) ] 0.438 0.508
Married 170(72.03)  81(68.64)
Unmarried/widowed/ 66(27.97) 37(31.36)
divorced
Educational level[ n(%) ] 2.017  0.365
Middle school and below — 120(50.85)  63(57.63)
Senior high school/Junior ~ 74(31.36)  35(29.66)
college
Bachelor or above degree 42(17.80)  15(12.71)
Average monthly family 0.485 0.785
income[ n(%) |
<5 000 yuan 143(60.59)  76(64.41)
5 000~<8 000 yuan 62(26.27)  28(23.73)
=8 000 yuan 31(13.14)  14(11.86)
Smoking[ n(%) | 82(34.75) 49(41.53)  1.551 0.213
Drinking[ n(%) ] 62(26.27)  26(2.03)  0.756 0.385
Hypertension[ n(%) | 89(37.71)  41(34.75)  0.298 0.585
Diabetes mellitus[ n(%) ] 68(28.81) 30(25.42) 0.452 0.502
Malnutition[ n(%) ] A7) 85(72.03)  0.115 0.734
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Table 2 Univariate analysis of malnutrition in elderly

CRC patients during chemotherapy

Malnutrition Control
Clinical data group group X*/t P value
(n=174) (n=62)
Gender[n(%) ] 0.368 0.544
Male 92(52.87) 30(48.39)
Female 82(47.13) 32(51.61)
Age(years, xts) 71.09+6. 24 68.58+6.37  2.705 0.007
Marriage status n(%) ] 0.769 0.381
Married 128(73.56) 42(67.74)
Unmarried/ Widowed/ 46(26.44) 20(32.26)
Divorced
Educational level[ n(%) ] 0.540 0.764
Middle school and below 86(49.43) 34(54.84)
Senior high school/ Junior 56(32.18) 18(29.03)
college
Bachelor or above degree 32(18.39) 10(16.13)
Average monthly family 7.725 0.021
income[ n( %) ]
<5 000 yuan 114(65.52) 29(46.77)
5 000~<8 000 yuan 42(24.14) 20(32.26)
=8 000 yuan 18(10.34) 13(20.97)
MAMC (cm, xts) 7.19+0.95 7.56+0.89 2.676 0.008

BMI(ke/m?, &t5) 1984273 21.08:2.96 3.003 0.003
PBF(%, xxs) 31.26+5.68 30.79+5.41  0.566 0.572
Karnofsky score(points, xs) — 72.63+4.52 73.80+4.69 1.733 0.084
Location of tumor| n(%) ] 1.231 0.267
Colon 104(71.23) 42(77.78)
Rectum 70(28.77) 20(22.22)
Clinical stage[n(%) ] 14.893  0.001
| 28(16.09) 24(38.71)
Iir 92(52.87) 28(45.16)
v SAG3LO3)  10(16.13)
Degree of differentiation 3.023 0.082
[n(%)]
Yes 84(48.28) 22(35.48)
No 90(51.72) 40(64.52)
Targeted therapy[ n(%) ] 0.408 0.523
Yes 38(21.84) 16(25.81)
No 136(78.16)  46(74.19)
Analgesic treatment[ n(%) ] 3.513 0.061
Yes 68(39.08)  16(25.81)
No 106(60.92) 46(74.19)
Carbohydrate intake(g, x£s) 239.48+74.16  253.80+73.62 1.308 0.192
Protein intake(g, x+s) 58.03£13.29  71.34x14.59 6.597 <0.001
Fat intake(g, x+s) 50. 12+10. 47 52.96+10.83 1.817 0.070

Total energy intake (kCal,

xs)

1 92.68+381.56 1 708.49+392. 14 2.037 0.043

CRC: colorectal cancer; MAMC: mid-arm muscle circumference; PBF;

percentage of body fat; BMI: body mass index.

2.3 £ CRC BEWTHEEFAR SEZE logistic
EIPEE 2

B BT B SR IR R A Z [ logistic

IR AT s, AR R BE H B <5 000 TG I

RV 4 CRC AR EFRA R G
R AT AR N AP (P<0. 05,38 3) .
R3 ZF CRC EZUFHPEERFR
% [F 3 logistic [@J3 57 #7
Table 3 Multivariate logistic regression analysis of malnutrition

in elderly CRC patients during chemotherapy

Influencing factor B SE  X* OR 95%CI P value

Age 0.192 0.079 5.907 1.212 1.038-1.415 0.015
1.386 0.451 9.444 3.999 1.652-9.679 0.002

Average monthly family
income< 5 000 yuan
1.471 0.563 6.827 4.34 1.444-13.124 0.009
-0.305 0.148 4.247 0.737 0.552-0.985 0.040

Clinical staging

Protein intake

CRC: colorectal cancer.
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Figure 1  Calibration curve of logistic regression model
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Figure 2 ROC curve of logistic regression model for predicting
malnutrition during chemotherapy in elderly CRC patients

CRC: colorectal cancer; ROC: receiver operating characteristic.

ZERARRON M R B, S R E A B <
5000 JTLA Kl PRIV I R 2 4F CRC B #46T7 19
()8 FRAS R ST fE s R 2, 8 A R A 2 R AR 4
FOEARE RIS, (1) 408 BEE AF IS 1Y 1Y
K, B4 ABEE I RE AT D AE A kR | 55 5l
FRESCR ] N [ oAb, B AR LA BE
B, XHART T 32 B8 0 A X B 2 AT I R IE R £ it
(DA Rk T B (B k= 7 N S N e Sl P
R SRS WGES R, (2) KEEA
BN R BE H B R PeE 2 4F CRC (A BB S
FFIEFRAL S I B R R H B AR AL &
HHHEEFRBAAR R KA BN R B LI RN
SEXTEAE CRC fRIT R E M E IR THL, (4)CRC I
PR - o SO0k w2 %ot 5 i T 6 1 0 T e, g
TR, SRHFE T 2, AT A R N3 £
HETTHE NS FEAS BB

HATX &4 CRC B B IR R /DA %
W7 38 5 5 % GLIM ArdE T2 W, (1% 07
FETE B IR G . ABFIE LLE A CRC fLIT BE
B AR R logistic 19113 43 A1 45 5 A4 g 1900 A5 7Y
Hosmer-Lemeshow U445 K 56 2 /R i B R A R 4F
MEHERE . 20 56 E 55 50 UE & PR, 124 4 780 7 0 2 4F
CRC B F ALY MRS A R R %) AUC 735 0. 805,
REE N 81.61%,Fi 5 2R 85. 48% , KL} R 4f
SHME R 2RI i A 2 4F CRC BE LTI
] FR A B XU A B RAr i .
TARMFI ARG Ry P — | 25 AT A e —E T, )5

ST AR LI BRI A i X Togistic [1] U745
TYBEATACHE | TS T H AR 3 A0 B FIRE
£ b, B4R CRC BFI T E A B R
i, RO DR R L AR A R H WA i PR 7 3
FIER TR A, DA Dy S Al e 57 F9T0 A5 50 o A i
BRAR RGBS BA—ESHNHE,

[ &% k]

[1] Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics
2020; GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries[ J ]. CA Cancer J Clin, 2021, 71(3):
209-249. DOL; 10. 3322/ caac. 21660.

[2] Park JH, Kim E, Seol EM, et al. Prediction model for screening
patients at risk of malnutrition after gastric cancer surgery [ J].
Ann Surg Oncol, 2021, 28 (8): 4471-4481. DOL. 10. 1245/
$10434-020-09559-3.

(3] JE/NJE, BPE, BOE, 4F.1990-2019 4EHE 70 % K L) I ARE
S5 AR TR A AT [T ], o S PR TR 5 ], 2022,
30(6): 442-446. DOI. 10. 16386/j. cjpced. issn. 1004 -6194.
2022. 06. 009.

[4] Chang YT, Chen CC, Chang SC, et al. Efficacy and safety of a
parenteral nutrition program for patients with RAS wild-type meta-
static colorectal cancer administered first-line cetuximab plus
chemotherapy: a propensity score matching study[ J]. Nutrients,
2023,15(13): 2971. DOI: 10.3390/nul5132971.

[5] AR NRIRIEEZ TAERRZE G2 ES 2T
(2020 W) [J]. ARTEALAMRL AR, 2020, 19(6): 563
588. DOI: 10. 3760/ cma. j. en115610-20200504-00348.

(6] #ARK. hEEYMSFRUERRM]. Jtat: JLatRyEEH
WAt 2018 247-285.

(7] VFdHm, S0, BRAE], 5. B FRRUS K8 3 KU i T HE
FRIMUB A5 2002 IR AR (2018 i) [T]. B IR
H IRk, 2018, 26(3) ; 131-135. DOI; 10. 3760/ cma. j. issn.
1674-635X.2018. 03. 001.

[8] Cederholm T, Jensen GL, Correia MITD, et al. GLIM criteria for
the diagnosis of malnutrition — A consensus report from the global
clinical nutrition community[ J]. Clin Nutr, 2019, 38(1): 1-9.
DOI: 10. 1002/jpen. 1440.

[9] Gabrielson DK, Brezden-Masley C, Keith M, et al. Evaluation of
nutritional , inflammatory, and fatty acid status in patients with
gastric and colorectal cancer receiving chemotherapy [ J]. Nutr
Cancer, 2021, 73 (3). 420-432. DOI. 10. 1080/01635581.
2020. 1756351.

[10] Marshall KM, Loeliger J, Nolte L, et al. Prevalence of malnutrition
and impact on clinical outcomes in cancer services: a comparison of
two time points[ J ]. Clin Nutr, 2019, 38(2). 644-651. DOI: 10.
1016/]. clnu. 2018. 04. 007.

[11] Oneda E, Zaniboni A. Considerations about the importance of
nutritional status in the treatment of advanced colorectal cancer[]].
Recenti Prog Med, 2019, 110(10): 476-479. DOI. 10. 1701/
3246.32163.

[12] ¥F#0E, B8, B, 5. 4RI e B B 3R R R
MEAE[J]. TPHEBAEEEZ4E, 2019, 38(11): 1298-1303.
DOI: 10. 3760/ cma. j. issn. 0254-9026. 2019. 11. 026.

[13] JHE, JA, ZRt. B4R e tEas B i TR BB s e i A=
BRI M S TR M C R [T]. 2 F 248 B MR
ik, 2023, 22(11): 847-851. DOIL: 10. 11915/j. issn. 1671-
5403.2023. 11. 178.

[14] JHJk, RRAgst, BMERy, S5 RN B E YT EFA R
RERSEEERMNI]. BRBEEFEIGE, 2021, 42(4)
203-207, 234. DOI: 10.3969/j. issn. 1674-7593. 2021. 04. 003.

(4. BAHA)



