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[ Abstract] Objective To investigate the risk factors influencing the incidence of chemotherapy-
induced myelosuppression (CIM) following first-line chemotherapy in patients with moderately advanced
colorectal cancer (CRC), and to develop and validate a nomogram to assess the risk of CIM in the patients.
Methods The clinical data of patients with stage II-IV CRC who received first-line chemotherapy at Anning
First People's Hospital affiliated with Kunming University of Science and Technology between July 2021 and
January 2024, were retrospectively analyzed. The World Health Organization classification standard for acute
and subacute toxicity of anticancer drugs were used as the standards for diagnosing CIM, and the patients
were subsequently categorized into CIM and non-CIM groups. The risk factors for CIM were analyzed
and a multivariate Logistic regression model was employed to construct the predictive model. The model's
discrimination and accuracy were assessed using the receiver operating characteristic curve (ROC) and area
under curve (AUC) and the Hosmer-Lemeshow goodness of fit test. Additionally, the model's clinical utility
was evaluated using calibration and clinical decision curves. Results A total of 257 patients were included,
112 individuals exhibited bone CIM, corresponding to an incidence rate of 43.58%. The most prevalent
severity was classified as grade I-1I CIM. Multivariate Logistic regression analysis identified the chemotherapy
cycle, reductions in white blood cell count, hemoglobin levels, and platelet count prior to chemotherapy
as independent risk factors for CIM in CRC patients (P<0.05). The AUC for the final nomogram was
0.828[95%CI1(0.779, 0.878)]. The model demonstrated a sensitivity of 66.1% and a specificity of 85.5%. The
calibration curve and clinical decision curve suggested that the nomogram model prediction had good
clinical practical value. Conclusion The nomogram prediction model has predictive value for assessing the
risk of CIM in CRC patients. This model can serve as a valuable reference for clinicians in making informed
decisions regarding the prevention of CIM.

[Keywords ] Colorectal cancer; Chemotherapy; Myelosuppression; Risk prediction models; Logistic
regression analysis
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Table 1. WHO classification standard for acute and subacute toxicity of anticancer drugs
EiEt D 0% 1% I1E3 IVE,
WBC (10°/1) =40 3.0~3.9 2.0~2.9 1.0~1.9 <1.0
HGB (g/1.) =110 95~109 80~94 65~79 <65
PLT (10°/L) =100 75~99 50~74 25~49 <25
Neu (10°/L) >2.0 1.5~1.9 1.0~1.4 0.5~0.9 <05
Fz2 WHEBE—MIERER (n, %)
Table 2. General clinical data of the two groups of patients (r, %)

it H ECIM4] (n=145) CIM4 (n=112) LIZ(E Pfi
Ay ()7 62.00 (51.00, 75.00) 65.00 (50.00, 77.00) 0.240 0.813
P51 3518 0.041

5 110 (75.86) 73 (65.18)

5’8 35 (24.14) 39 (34.82)
bR TNM 3 0.203 0.374

TI~111 61 (42.07) 44 (39.29)

v 84 (57.93) 68 (60.71)
BMI (kg/m®) 3.492 0.174

<185 11 (7.59) 16 (14.29)

18.5~24 86 (59.31) 58 (51.79)

>24 48 (33.10) 38 (33.93)
AS7 IR (9C0) 8.377 0.046

1-3 103 (71.03) 60 (53.57)

4-6 34 (23.45) 42 (37.50)

7~9 5(3.45) 6 (5.36)

10~12 1(0.69) 1(0.89)

>13 2 (1.38) 3(2.68)
EAFEFAR 0.125 0.412

¥ 50 (34.48) 41 (36.61)

H 95 (65.52) 71 (63.39)
Il 0.013 0.908

¥ 87 (60.00) 68 (60.71)

H 58 (40.00) 44 (39.29)
) 0.842 0.359

¥ 124 (85.52) 91 (81.25)

H 21 (14.48) 21 (18.75)
LA PRGSO 2.237 0.135

Jo 128 (88.28) 105 (93.75)

H 17 (11.72) 7 (6.25)
RBC ( x 10%/1) " 443 (398, 4.74) 3.90 (3.56, 4.26) -5.054 <0.001
WBC ( x 10°/L) 5.66 (4.86, 6.97) 3.34 (3.00, 4.00) -10.220 <0.001
PLT ( x 107/L.) 213.00 (170.00, 258.00) 150.00 (97.00, 224.75) -4.774 <0.001
HGB (g/L) * 134.40 + 16.03 118.04 +21.40 -6.615 <0.001
Alb (gL) * 39.90 (37.50, 42.20) 39.35 (35.85, 41.33) -1.815 0.027
Neu ( x 10°/L) ~ 3.72 (3.00, 4.77) 1.97 (1.60, 2.45) -9.780 <0.001
ALT (U/L) © 18.00 ( 14.00, 26.00) 16.50 ( 12.00, 24.25) -1.035 0.101
AST (U/L) ~ 22.00 (18.00, 27.00) 22.00 (18.00, 31.25) -1.076 0.474
TBiL (umol/L) 10.00 (7.60, 13.60) 9.80 (7.70, 12.63) -0.175 0.705
Urea (mmol/L) ~ 74.50 (62.60, 84.80) 72.25 (56.70, 82.60) -1.561 0.132
Cr (umol/L) * 5.30 (4.40, 6.48) 5.66 (4.40, 6.91) -1.008 0.367
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Table 3. Variable assignment table

A i =
M (B 0 1
FEIFRTRBCIAMIL (<4.0x 10/L) 0 1
IFRTWBCIAIL ( <4.0x 10°/1) 0 1
ALIFITHGBIEE (<115 ¢/L) 0 1
TEIFRIPLTIEAE (<125 x 10°/L) 0 1
IFRTNeuf# A% ( <2.0x 107/L) 0 1
FLITHTAIDFEAE (<35 ¢/L) 0 1

7R (1=1, 2=2, 3=3---n=n)

*4 %EZELogistic B HER

Table 4. Results of multivariate Logistic regression analysis

ApE BfH SEff OR{H (95%CI) PH
Ay JE 0.167 0.060 1.182 (1.052, 1.329) 0.005
IFRIWBCRHIE (<4.0x 10°/1) 1.090 0.352 2.974 (1.491, 5.930) 0.002
ITRTHGBRHIL (<115 ¢/L) 2.057 0.418 7.823 (3.451, 17.736) <0.001
AEIFTHTPLIIEAR (<125 x 10°/L) 3.434 0.760 30.994 (6.982, 137.593) <0.001
0 40 60 80 100
845 : - - - -
b7 JE11) ' :
0 o 8 12 16
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Figure 1. Nomogram model for CIM in CRC patients
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Figure 2. ROC curve analysis
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Figure 3. Calibration curve analysis
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Figure 4. Clinical decision curve analysis
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