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[Abstract] Objective To investigate the construction of a risk prediction model for the occurrence of critical
values in colorectal cancer (CRC) patients during the perioperative period based on preoperative indicators, and to
perform internal validation. Methods A retrospective study was conducted on 546 CRC patients who underwent
surgery from January to December 2019. Demographic and clinical data, vital signs, and laboratory parameters were
collected as predictors, and the “Critical load” was defined as the outcome. A zero-inflated negative binomial
regression (ZINB) was used to construct the prediction model, followed by internal validation using R software.
Results Among 546 patients, 514 had no critical value events, while 32 experienced at least one event (11 males, 21
females). Univariate analysis showed that the critical value group had a higher proportion of females, older age, higher
Charlson comorbidity index (CCI), and significantly lower body mass index (BMD , albumin, prealbumin, serum
potassium, serum calcium, lymphocyte count, hemoglobin, and mean arterial pressure, as compared with non-critical
value group (all P<C0.05). Multivariate ZINB regression analysis revealed that the zero-inflation constant term was

non-significant (P=1.000) , indicating that no subgroup with "certain zeros" was identified. In the count part,
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age (OR=1.119, 95%CI: 1.027—1.219, P=0.010) and initial serum creatinine (OR=1.007, 95% CI: 1.002—
1.012, P=0.004) were independent risk factors, while initial serum potassium (OR=0.198, 95% CI: 0.086—0.456,
P<C0.001) was a protective factor. The model showed good fit (McFadden R*=0.128) and the calibration curve

indicated that the model's predictions for the number of critical value occurrences were highly accurate. Conclusion

The model constructed demonstrates good discrimination and calibration in predicting perioperative critical value risk in

CRC patients, which may assist in early identification of high-risk individuals and provide a reference for early warning

and individualized monitoring, thereby potentially reducing perioperative complications.
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Table 1 Demographic and clinical data of perioperative colorectal cancer patients and univariate analysis
] ¥ o -
il 1511 %k %!f%twﬁ,é;m BMI(z+35) AEIIM(QR), % ] MM;;;ﬁ]
fa A =041 514 297(57.8) 217(42.2) 24.74-+3.49 62.0(15.0) 62.0(15.0)
fa A 702 32 11(34.4) 21(65.6) 23.13+3.67 68.0(14.5) 68.0(14.5)
Y/ 2/t 6.712 2.515 3.523 3.523
P1H <20.001 0.012 <0.001 <£0.001
a1 o ABEHWALEF  ABEHRAEA A BE T UCHT A NUAER/ IRz A BE T UL
[M(QR),pmol/L] [M(QR),g/L] [M(QR),mg/L] [M(QR),mmol/L] [M(QR),mmol/L]
f& A E AT =04 514 57.7(19.2) 42.2(5.3) 228.9(79.1) 4.0(1.5) 140.0(4.0)
& A E LT 7~ 0 4 32 52.5(22.4) 39.8(8.1) 184.9(117.5) 3.7(0.7) 140.0(5.0)
Y/ Z/ i 1.378 2.841 3.492 2.550 1.616
PfY 0.168 0.004 <0.001 0.011 0.106
. ABEE WCHENLEE AR E R ABER 38 AR ki o gy
A3 4 aﬁifﬂﬁﬁ FEHE SPEELEEIE BKEIM(QR).  [M(QR). %K/ &ﬁi?%
’ “ IM(QR),s] [M(QR),s] mmHg] min] '
fo 2l =041 514 246.0(106.3) 11.2(0.9) 30.1(3.7) 98.0(15.0) 79.0(16.0) 36.3(0.2)
fo Sl il =041 32 249.5(115.7) 11.3(1.7) 30.5(2.8) 93.0(17.0) 76.5(15.0) 36.3(0.3)
Y/ Z/ i 0.469 1.202 0.994 1.984 1.708 1.793
Pl 0.639 0.229 0.320 0.047 0.088 0.073
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Table 2 Spearman correlation analysis between

variables and critical value load
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GRIED) 0.151 <£0.001
P51 0.112 0.009
CCIAM) 0.129 0.002
BMI —0.091 0.033
ABEE R HAEMA(g/L) —0.120 0.005
ABE T UCHT AR 1 (mg /L) —0.149 <20.001
A Bt & YA (mmol/L) —0.112 0.009
A B WKL ES (mmol/L) —0.153 <20.001
ABEE U L AR C(10°/1) —0.099 0.021
A B R L1 2R H (g/1) —0.167 <20.001
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Table 3 Results of zero-inflated negative binomial regression model

2 [EVEEN PR A P ORI 95%CI
KN K Inflate
(g 0.000 0.471 0.000 1.000 1.000 0.397~2.517
fi 2 B far
g 1.149 33.802 0.034 0.973 3.154 0.000~1.868
AR 0.112 0.044 2.559 0.010 1.119 1.027~1.219
NG/ 0.007 0.003 2.879 0.004 1.007 1.002~1.012
UNUA=RVIE: —1.619 0.426 —3.801 <20.001 0.198 0.086~0.456
TR 4D A F6 4 : McFadden R*=0. 128
F4 FRKOZIEEEZGALEE
Table 4 Likelihood ratio test of the zero-inflated negative binomial regression model
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Figure 1 Calibration curve for the zero-inflated part (zero-value prediction)
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