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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 (CCID), 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.

[Key words] colorectal neoplasms; perioperative period; critical values; risk prediction

45 W R 09 IR R AL R 5 B AR T
B, ARG IT R BT E = MR A SE
PR Z— " BEBFARMTEEL G TFFA.
SRR . 9 4 N T R B0y — &R 0 AR A PR
Ak S BE B KA, JC RE 2 3 AR AU B
B, EREh e e e, “fa2E” (critical
value) G T & 2 B AR B B A S 00 = K A 45
W, AEE RN SR, WFE ST R SR B R B
PERE BRI, 27 A B B SR HURS il T 23 A5 KRR A AR
i e I R fE S R R O T BN A REAE
S — IR ) B e BB AR R L Y, R EYT
DRV 8 B d o A A O Rz — 0 BT
AEEENMEFTERETEREHZHNEL
bz . R g RO T AR IR, DL R B
O TG B R A I R L S K RT RE Y D D
TR LR oGE, R RE Sk EEm
JO X SR W ot AR T AN Ae] BB fE UE W kA
£ 2E B A OC XURS: R 38 B IXURS: N 1 1 326 2400 5 A
B o fE SUE R 5T ER R d o % U)o FR AR
PRI It i 2o i 00 00 A5 78 1) i ) 90 X T R T R A Y
CEAGWEEEME Y, AU E e gL
i 9 AR 3 8 8 A i S B 00 XURS: T A A, SRy
SEURE ME AR Y B WP OR T, BT fE 2 Y &
A PR EE AR -

1 ARSI

1.0 — R IS 20194 1 H—12 A F
T b e R K 2 5 U B e b R IR AT B R IE 9T B
RIS i B E R, AR HE: 12 Wk 4
HpENEE, FERR=18% . HEBRbRE . BIEAR
SE R 9 ) DR ARG B0 15 2 RAR AR SR 4R AN BILYE 5 3K
M R faaEil s, H&MERAITFEAR
BIT IR o AR AR B AR AN B 5~10
f, ARFFILA 21 A, fETEFEAS & 132~
26319 .

AW 5 C 3R AR T b B2 BE R 2% 56 U B B 48 B A
B R D aE ST . 2020. k. 1416)

1.2 MHeorik fEREmmMhaE (KR 4iR5
IEH B R B, MR A (5 4R
W, W AT AE IR AL TR A fE IR i I GOR A
IH R 40 SRl PR S A= BE B I A5 B A (86D S5 RAE
B, R gy T R E A AR T BRI SR T, T RE

BR A A ar, WWELA AT AR B R R, B
Zfe LA, RERERHILS . G2 ERE

wHEE R R . R CT I IREL .
BELBAR AR RER. WER. A
BaRH R E

ot B B fR B & 4 (Hospital Information
System, HIS) | L % {5 B & 4 (Laboratory
Information System, LIS) U4 & # LK AR [ 5%
B O— Mok M. R KEE % (body
mass index, BMD . #/R G IFIEFEEL (Charlson
comorbidity index, CCI). CCT¥f % 5 # X [ A5 BE
P84 KR, AR 1 20 3. 64
10 R0 B 4G B OR R . WE DR . 0k BH 28 M il
WA 2 SRR E . SCARUE . I . b
PR FEIT A RE 45 5 3 43 95 o0 B 975 W09 A 1R S L
BETEIF R 5 6 3B B AE W i . 3000 55
VB, ARBHMFRBE L . O ABLH A 1
PRAE i CCH L Bk CR/mind | F 2 30 ik
J£ (mean arterial pressure, MAP, mmHg,
1 mmHg=0. 133 kPa)., @ ABE/5 &k Gl # A AR
HI1~3d) Mgk AEFfrr: MLLEM (g/L). H4l
JEtEe (X10%/L) . A8 O<10°/L) | i
AR B ¢ XT10 /L) L B oI B OB
@] (prothrombin time, PT, s). k35 &E ML 3%
g W [ Cactivated partial thromboplastin time,
APTT, &, IMEM (mmol/L). IMEH (mmol/L).
I3 %5 (mmol/L) . I #F (mmol/L) . H &
H (g/L). BiAEMA (mg/L) . WLE (pmol/L).

W E R G — & (R E R A (8D
f& A IC kA, A TR B E ARE 2 B 91 [R]
A g E RS IR ie sk e 2 EFH . DL A
A" AE RS R AR B, & O B PR AT B Y



« 300 - e BE R OR % % R

HATE H3I3W

[B) & A T A e BB A BRI O FBRE A
fo2E , BB, KWK A fE Sl 0 R
%, fe 2 dnfr s, Wl R U 0 fa b R
MR BUE BN, R WK AR G 2l 1 R EOR D
f& A TR, At R WY AR B G AR B
1.3 Giil*g ik N H SPSSAU G it 443 B £k
Wi, T RE S AT S RS TR . T
Bl 4 Shapiro-Wilk # 86 IEZS M, A LESSTMHE
b (ZEs) Fox, AIR]HBCR Bl S FE A FG 5
AFHEESSHELU (M (QR) | Fix, 4lE
ok H Mann-Whitney U K 3% o 3 % %% &L LL 1)
B ik, ARKERH YRR, RH
Spearman Bk FH 5C 73 BT ¥R 1 45 i 22/ F R AL | 5 A
EAREREMAAEEKE., T4 RTR “falEi
fir 7 it EE R, BRI RS REF
{E A FRAE, 1 2 B K 2 — 30 [l 19 (zero-inflated
negative binomial regression, ZINB) ##iJE17 £ A
FOrHT L R R SR AR B R B L R
W BB WEM Cakaike information criterion, AIC)

A OL ek B {5 B & I (bayesian information
criterion, BIC) #EWPEA, I8 H McFadden £ R?
WAL R R RE S, P<0.05 N2ZERA G IT2FE XL,

2 % R

21 BE-WMEH SRR E SN LM ARE
558 1l , HEBRBE R SE B H 1201, BZA A 546
fil, H, FARMREEEMAESEE (EAHE
Fiff=0) 5144 (94.14%), KAEEDL1RAELAE
H (EAMEMMA0) 324 (5.86%), Hrp 54
116, Zetk21 ], R EANMERER, S5Ga
HAfT =04 AM I, a2 E M A0H P Lt bk
BEFE, FRTELR, CCIVFAEE, 2244511
HEN (P<0.05), a2 Efm 204/ BMI, i
BHEA . ATEEA . A . s . ke g
QNN AR A S DN oo O S N o o R TAE 2 1o R =
HAM =04, 2FAGIT¥E X (P<0.05,
W1,

1 FEUHEBRABAEE—MARMRERRLSN
Table 1 Demographic and clinical data of perioperative colorectal cancer patients and univariate analysis
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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

P <£0.001 0.012 <20.001 <20.001

a1 o ABEHWALEF  ABEHRAEA A BE T UCHT A NUAERV IRz A BEHE UL

[M(QR),pmol/L] [M(QR),g/L] [M(QR),mg/1] [M(QR),mmol/L.] [M(QR),mmol/L]

& &l =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 70 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
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f& 2 H AT =04 514 246.0(106.3) 11.2(0.9) 30.1(3.7) 98.0(15.0) 79.0(16.0) 36.3(0.2)
16 2B B i 720 41 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/ 1l 0.469 1.202 0.994 1.984 1.708 1.793

P{H 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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ABE T UCHT A (mg /L) —0.149 <20.001
A B & A (mmol/L) —0.112 0.009
A B WKL S (mmol/L) —0.153 <20.001
A BEE U L AR (10°/1) —0.099 0.021
A B R 2 H (g/1) —0.167 <20.001
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Table 3 Results of zero-inflated negative binomial regression model

$Fx [ 5 2 % FrifE iR Z 14 P OR{H 95% CI
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& 2 fH B i
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AR 0.112 0.044 2.559 0.010 1.119 1.027~1.219
A BEH W NLEF 0.007 0.003 2.879 0.004 1.007 1.002~1.012
UNUA=RV K —1.619 0.426 —3.801 <<0.001 0.198 0.086~0.456
AR A F6 b5 : McFadden R?=0. 128
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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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Calibration curve for the negative binomial part (count prediction)
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