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Construction and validation of a machine learning based risk prediction

model for primary lung cancer patients with muscle atrophy
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" School of Public Health, Xinjiang Medical University, Urumgqi, Xinjiang 830000, China
Abstract ; Objective To construct a machine learning model based on Insulin — like Growth Factor =1 (IGF - 1) and Growth
Differentiation Factor —8 ( GDF —8, Myostatin) for predicting sarcopenia in lung cancer patients, with the aim of improving
early detection and diagnostic capabilities, providing personalized nutrition and treatment recommendations, and enhancing
patients’ health status and prognosis. Methods A total of 263 primary lung cancer patients hospitalized at Karamay Central
Hospital between October 2023 and July 2024 were selected as research subjects. Data on gender, age, BMI, IGF -1, GDF -
8, interleukin =6 (IL - 6), tumor necrosis factor — alpha ( TNF — o), and other variables were collected. Patients were
divided into a sarcopenia group and a non — sarcopenia group according to the criteria established by the Asian Working Group
for Sarcopenia (AWGSOP). Univariate analysis and LASSO regression analysis were used to identify risk factors for sarcopenia

in primary lung cancer patients. The selected risk factors were incorporated into the K — nearest neighbors ( KNN) algorithm
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model, Gaussian Naive Bayes (GNB) , and binary logistic regression models, using the R software. Internal validation was
performed using the Bootstrap method. Results A total of 263 patients were investigated, with 137 in the sarcopenia group
and 126 in the non — sarcopenia group. The sarcopenia group had significantly higher proportions of alcohol consumption, IL —
4, IL-6, IL-17, TNF — a, GDF -8, blood urea nitrogen, and low — density lipoprotein, while BMI, smoking, PSQI score,
IGF -1, and platelet count were significantly lower than those in the non — sarcopenia group (all P <0.05). The ROC curve
showed that the C — index of the KNN model was 0. 936, the C - index of the GNB model was 0. 935, both significantly better
than the binary logistic regression model’ s C — index of 0. 926. The Hosmer — Lemeshow goodness — of — fit test showed that the
average prediction error between the predicted and actual values of the KNN model, GNB model, and binary logistic regression
model were 0.026 9, 0. 018 8, and 0. 028 7, respectively, with the GNB model significantly outperforming the KNN model and
the binary logistic regression model. The prediction results of the GNB model were highly consistent with the observed
outcomes. DCA curves demonstrated that the GNB model outperformed both the KNN model and the binary logistic regression
model in predicting sarcopenia risk in lung cancer patients. Conclusion High levels of IL -6, TNF — «, and GDF -8, low
levels of IGF — 1 and albumin, poor sleep quality, and low BMI are independent risk factors for sarcopenia in lung cancer
patients. The GNB prediction model constructed in this study significantly outperforms both the KNN model and the binary
logistic regression model, providing precise and individualized predictions for sarcopenia risk in lung cancer patients. This
model can offer personalized nutrition and treatment recommendations for clinical practice, improving patients’ health status
and prognosis.

Keywords: Sarcopenia; Lung cancer; K — nearest neighbors algorithm model; LASSO; Gaussian Naive Bayes (GNB) model
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Table 1 Univariate analysis of sarcopenia in lung cancer patients(x £5) ,[ M(P,5,P;s5) ]

I H %m"(ﬂ@%ﬁgﬂ WLPR B/ E 20 (137 ) A P
B n(%) ] 56(44.8) 69(55.2) 0.923 0.337
L[ n(% ) ] 70(50.7) 68(49.3)

AEW (x x5, %) 65.4+12.7 66.2+11.9 -0.521 0.603
BMI[ M(Pys ,Py5) ,kg/m* ] 23.8(22.6,27.6) 22.8(20.5,24.4) -5.968 <0.001
W[ n( %) ] 62(40.0) 93(60.0) 9. 460 0. 002
AW IA[n(% ) ] 64(59.3) 44(40.7)

P [n( %) ] 25(36.8) 43(63.2) 4.564 0.033
A [ n( %) ] 101(51.8) 94(48.2)

BRI n(%) ] 10(37.0) 17(63.0) 1. 425 0.233
ToHERSGE [ n( % ) ] 116(49.2) 120(50. 8)
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(#:3%)
i L AL WLPIA 4L (137) VX2 P
EME (%) ] 34(59.6) 23(40.4) 4.019 0. 045
TrEIiEn( % ) ] 92(44.7) 114(55.3)
JhIga R [n( % ) ]

i 40(48.8) 42(51.2) 0. 095 0.954

I 41(46.6) 47(53.4)

oAl 45(48.4) 48(51.6)
PSQI PE43[ M(Pos ,Pys) , 453 ] 4.5(2.0,8.0) 5.0(3.0,11.0) -2.183 0. 029
IGF = 1[ M(Pys ,Py5) ,ng/ml] 86.37(81.46,91.26) 77.36(70.96,85.01) -6.107 <0.001
GDF —8[ M(Pys,Pss) ,ng/ml] 15.39(12.78,17.62) 16.58(14.75,19.55) -3.760 <0.001
IL-2[ M(P, ,Py5s) ,pmol/L] 2.28(1.83,2.28) 2.23(1.86,2.75) -1.612 0. 107
IL —4[ M(P,s5,Pys5) ,pmol/L] 2.28(0.96,3.35) 3.48(2.79,4.99) -6.428 <0. 001
IL -6[ M(Pys ,Pyss) ,pmol/L] 13.25(6.47,18.77) 25.5(7.74,68.01) -4.914 <0.001
IL =17 M( Py ,Pss) ,pmol/L] 3.36(2.77,4.65) 3.65(3.10,5.13) -2.489 0.013
TNF — o M(Pys ,Py5) ,pmol/L] 3.00(1.94,4.13) 4.13(2.18,22.24) -3.369 0. 001
CRP[ M(P,s,P;5) ,mg/L] 19. 60(10. 39,30.79) 20.95(11.00,38.77) -0.928 0.353
MR M(Pys ,Pas ), x10°/L] 243.60(197,279) 219.20(179 ,247) -3.118 0. 002
HEEMRLZ [ M(Pys ,Prs) ,umol/L] 3.38(2.62,3.83) 2.56(2.12,2.89) —6.240 <0.001
[BJHEARLL 2 [ M( Pys , Pys ) ,umol /L] 11.91(10.60,12.99) 9.96(8.23,10.57) -6.090 <0.001
MHLT 2 [ M( Py, Py ) ,umol/L] 15.68(14.18,16.89) 13.05(11.04,14. 18) -6.519 <0.001
HEE[M(Pys,Pys) ,8/L] 42.09(40.40,44.23) 41.07(40.00,42. 15) -3.964 <0.001
BREEH[M(Pys ,Py5) ,8/L] 27.88(26.00,29.25) 28.13(26.95,28.95) -1.529 0.126
WUBFL M(Pas , Pys ) yumol/L] 62.86(55.45,68.85) 77.41(66. 81,84.55) -17.857 <0.001
PREZER[M(Pys ,Prs) ,mmol/L] 4.41(3.54,4.79) 5.58(4.66,6.43) -7.891 <0.001
% R [ M( Py, Pos) ,mmol/L] 1.23(1.03,1.46) 1.13(0.97,1.33) -2.233 0.026
R R EH [ M( Py, Pos) ,mmol/L] 2.66(2.22,3.09) 2.88(2.28,3.56) -1.992 0. 046
BRPEBERREG M(Pys ,Pys ), U/L] 66. 15(52.30,82.13) 73.90(64.40,91.70) -3.514 <0.001
SR (CEA) [ M( Pys ,Pos) , U/ml] 2.51(1.45,2.89) 3.15(2.42,4.53) -4.146 <0.001
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