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Abstract: Objectives: To identify key risk factors for in-hospital mortality in patients with acute chlorfenapyr poison-
ing and to develop a clinically applicable nomogram to predict in-hospital mortality in this population. Methods: This 
retrospective study analyzed 130 patients, who were assigned to training (n=91) and validation (n=39) cohorts. The 
training cohort included 53 survivors and 38 non-survivors, with 30-day mortality as the endpoint. Univariate analy-
sis was used to identify factors associated with mortality. Candidate variables were screened using LASSO regres-
sion, followed by multivariate logistic regression to identify independent risk factors. A nomogram was constructed 
based on these predictive factors, and its discriminative power, calibration, and clinical applicability were evaluated. 
The performance of the nomogram was validated in an external validation cohort. Results: The mortality rate was 
41.8% in the training cohort and 38.5% in the validation cohort. Among the nine candidate variables screened by 
LASSO regression, multivariate analysis identified four independent predictors: ATP-cytochrome C utilization (OR 
78.57, 95% CI 1.81-3412), procalcitonin (OR 65.76, 95% CI 1.04-4175), administered dose (OR 1.08, 95% CI 
1.02-1.14), and alanine aminotransferase (ALT) (OR 1.09, 95% CI 1.02-1.17). The predictive model demonstrated 
excellent discriminative power, with a C-index of 0.988 in the training group and 0.849 in the validation group. 
The calibration was good (P=0.771 and P=0.942), and decision curve analysis confirmed its significant clinical 
applicability. Conclusion: We developed and validated a practical nomogram that accurately predicts the risk of in-
hospital mortality in patients with acute chlorfenapyr poisoning, which may aid in early risk stratification and clinical 
decision-making.
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Introduction

Acute pesticide poisoning remains a major 
global health problem, causing significant mor-
bidity and mortality each year [1]. Chlorfenapyr 
is a novel pyrrole insecticide whose metabolite, 
trolopyril, strongly dissociates mitochondrial 
oxidative phosphorylation, leading to impaired 
adenosine triphosphate (ATP) synthesis, cellu-
lar energy depletion, and multiple organ failure 
[2-4]. Clinically, chlorfenapyr poisoning has an 
incubation period of several days to two weeks, 
followed by nonspecific biochemical abnormali-
ties such as high fever, sweating, elevated cre-

atine kinase, increased liver enzymes, and ele-
vated lactate levels [5, 6]. The clinical ma- 
nagement of acute chlorfenapyr poisoning is 
challenging, primarily due to its rapid progres-
sion and the lack of a specific antidote [7-9]. 
Currently, risk stratification for these patients 
relies on clinical judgment and nonspecific bio-
chemical markers [10]. Although it is generally 
believed that factors such as intake and certain 
laboratory parameters affect prognosis, there 
is currently no comprehensive and quantitative 
assessment tool [11]. Therefore, identifying 
reliable independent prognostic factors is cru-
cial for early intervention and improving clinical 
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outcomes. Furthermore, a user-friendly predic-
tive model that integrates these factors can 
significantly aid bedside decision-making.

Previous studies on acute chlorfenapyr poison-
ing have identified several outcome determi-
nants, including the dose ingested, the timing 
of specific treatment initiation, the occurren- 
ce of multiple organ dysfunction syndrome 
(MODS), and characteristic abnormalities in 
hematological parameters [12, 13]. However, 
few studies have evaluated the applicability of 
predictive models that integrate these clinical 
and laboratory parameters into personalized 
mortality risk prediction.

The nomogram feature provides an intuitive 
interface for visualizing complex statistical mo- 
dels containing multiple prognostic variables. 
By integrating various predictive factors into  
a single model, it enables a comprehensive 
assessment of the patient’s condition [14]. This 
graphical tool allows attending physicians to 
quickly estimate the probability of adverse out-
comes upon patient admission. Therefore, mor-
phographs are a promising predictive tool in 
clinical toxicology [15-17]. Identifying reliable 
prognostic indicators is a prerequisite for ear- 
ly triage and targeted treatment. Therefore,  
this study aimed to identify independent risk 
factors associated with in-hospital mortality in 
patients with acute chlorfenapyr poisoning. 

enapyr poisoning was based on the following 
criteria: (1) a clear history of oral chlorfenapyr 
exposure; (2) the presence of consistent clini-
cal manifestations (early gastrointestinal symp-
toms, such as nausea and vomiting, and/or 
characteristic delayed manifestations, includ-
ing profuse sweating, high fever, rhabdomyoly-
sis, or progressive neurological deterioration); 
(3) exclusion of other common causes (acute 
infection, cerebrovascular accident, or other 
poisoning); (4) a 24-hour inclusion window was 
selected based on the biphasic characteristics 
of acute chlorfenapyr poisoning. Early nonspe-
cific symptoms usually appear within 6 hours, 
while the critical delay period that determines 
prognosis usually begins 5-7 days after expo-
sure. This window allows us to study patients in 
the early delay period to achieve early predic-
tion. Exclusion criteria: Patients with a history 
of severe chronic organ dysfunction that could 
independently affect prognosis, including: sta- 
ge 3b or higher chronic kidney disease (esti-
mated glomerular filtration rate <45 mL/min/ 
1.73 m2); chronic heart disease (New York 
Heart Association class III/IV or left ventricu- 
lar ejection fraction <40%); decompensated 
chronic liver disease (Child-Pugh class B or  
C); severe chronic respiratory disease (Global 
Initiative for Chronic Obstructive Pulmonary 
Disease class 3 or 4, or requiring long-term oxy-
gen therapy); incomplete data, other poisoning 
conditions, time from exposure to the toxic sub-

Figure 1. This study presents a flowchart for patient screening.

Subsequently, we attempted 
to develop and validate a no- 
vel nomogram model that can 
intuitively quantify individual 
mortality risk, thereby facilitat-
ing early risk stratification and 
personalized patient manage- 
ment.

Materials and methods

Experimental design and 
participants

We retrospectively analyzed 
the clinical data of 130 pa- 
tients with acute chlorfenapyr 
poisoning who visited the Em- 
ergency Department of the 
Affiliated Hospital of Yunnan 
University from April 2018 to 
December 2023 (Figure 1). 
The diagnosis of acute chlorf-
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stance to admission time exceeding 24 hours; 
pregnant patients. 

Eligible patients were divided into the training 
group (91 cases) and the validation group (39 
cases). The study endpoint was patient death 
within 30 days, with patients assigned to the 
survival group (n=53) and the death group 
(n=38) accordingly. In the validation group, 
there were 26 survivors and 13 deaths, and  
the estimated ingested dose ranged from 20  
to 140 milliliters. This study was approved by 
the Ethics Committee of the Affiliated Hospital 
of Yunnan University, and no written informed 
consent form was required.

Treatment protocol

All patients received standardized manage-
ment including gastric lavage, catharsis, fluid 
replacement, diuresis, gastrointestinal muco-
sal protection, antioxidant therapy, high-dose 
glucocorticoid therapy, organ protection, and 
nutritional support. Patients underwent he- 
moperfusion as soon as possible to remove  
the lipophilic chlorfenapyr and its metabolites 
(330-IIJaFron, Zhuhai). This procedure was per-
formed using an HA type neutral macroporous 
resin adsorption column. On the day of ad- 
mission, each hemoperfusion session lasted 8 
hours, followed by 6 hours daily thereafter. With 
systemic heparin anticoagulation, the blood 
flow rate was maintained at approximately 180-
200 mL/min. The concentration of chlorfena-
pyr in urine was monitored using the sodium 
hydrosulfite colorimetric method. A 10 mL sam-
ple of urine was collected from the patient, 2 
mL of sodium hydroxide was added and shaken 
well, followed by the addition of 50 mg of sodi-
um hydrosulfite. The color change of the urine 
was observed and compared with a standard 
colorimetric card to determine the concentra-
tion of chlorfenapyr in the urine; a darker color 
indicated a higher concentration.

Data collection

Within 24 hours of patient admission, research-
ers systematically extracted anonymized clini-
cal data from electronic medical records. This 
dataset detailed various patient variables, in- 
cluding: time parameters (time from exposure 
to admission and total treatment duration); 
demographic characteristics (sex, age); vital 
signs; estimated intake dose (estimated intake 

dose was obtained through structured clinical 
assessment, including obtaining medical histo-
ry from patients or witnesses, examining the 
original containers available, and correlating 
the reported intake with the severity of the 
patient’s initial clinical and laboratory exami- 
nations; the final dose estimate was jointly  
confirmed by two attending physicians); and 
numerous laboratory parameters. Laboratory 
assessments included systemic inflammatory 
markers: lactate, procalcitonin, complete bl- 
ood count and differential, C-reactive protein 
(CRP); liver function indicators: gamma-glu-
tamyl transferase (GGT), aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), 
bilirubin fraction; renal function and muscle 
injury indicators: creatinine, urea, creatine 
kinase (CK), myoglobin, creatine kinase isoen-
zyme MB (CK-MB); comprehensive coagulation 
profiles: fibrinogen degradation products (FDP), 
activated partial thromboplastin time (APTT), 
thrombin time (TT), D-dimer, prothrombin time 
(PT); arterial blood gas analysis, and other he- 
matological parameters. In addition, clinical 
manifestations (fever, sweating) were record- 
ed. Crucially, we documented three primary 
therapeutic interventions: methylprednisolone 
administration, blood purification (including he- 
moperfusion), and ATP cytochrome C therapy. 
All treatments were systematically coded as 
binary variables (yes/no) based on their imple-
mentation during the acute phase.

Statistical analysis

Continuous variables were expressed as mean 
± standard deviation or median (interquartile 
range, IQR) based on their distribution. The nor-
mality of the distribution of all continuous vari-
ables was assessed using the Shapiro-Wilk 
test, with a p-value >0.10 as the criterion for 
conformity to a normal distribution. Therefore, 
normally distributed variables were expressed 
as mean ± standard deviation and compared 
using Student’s t-test; non-normally distributed 
variables were expressed as median (IQR) and 
compared using the Mann-Whitney U test. 
Categorical variables were presented as fre-
quencies (percentages) and compared using 
the χ2 test or Fisher’s exact test as approp- 
riate. Variable selection was performed using 
LASSO regression, and 10-fold cross-valida- 
tion was used to prevent overfitting. The opti-
mal regularization parameter (λ) was selected 
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Table 1. Baseline data of the two groups in the training set
Risk factors Survivors (n=53) Non-survivors (n=38) t/U/χ2 P
Age (year) 44.49 ± 11.35 44.87 ± 8.55 T-test 0.863
Male Sex, n (%) 31 (58.5) 18 (47.4) Fisher’s Exact 0.394
Dosage, mg 45.00 (30.00-60.00) 120.00 (100.00-120.00) Mann-Whitney U <0.001
Medication to hospital admission time (h) 9.00 (6.00-11.00) 9.00 (6.00-12.75) Mann-Whitney U 0.512
ATP Cytochrome C Use, n (%) 20 (37.7) 23 (60.5) Fisher’s Exact 0.036
Blood Purification, n (%) 26 (49.1) 25 (65.8) Fisher’s Exact 0.137
Methylprednisolone Use, n (%) 26 (49.1) 12 (31.6) Fisher’s Exact 0.132
White Blood Cell Count, ×109/L 20.79 ± 6.00 22.13 ± 7.61 t=-0.94 0.3501
Procalcitonin, ng/mL 1.24 (1.09-1.57) 1.65 (1.38-2.10) Mann-Whitney U <0.001
Lactate, mmol/L 1.43 ± 0.77 2.32 ± 0.94 t=-5.13 <0.001
ALT, U/L 50.88 (30.54-69.24) 89.44 (61.98-116.22) Mann-Whitney U <0.001
AST, U/L 74.03 (45.43-107.19) 109.47 (81.53-188.35) Mann-Whitney U <0.001
Creatinine, µmol/L 67.95 ± 13.62 79.21 ± 12.68 t=-4.00 <0.001
CK, U/L 172.25 (128.47-233.43) 220.32 (146.01-342.56) Mann-Whitney U 0.019
Myoglobin, ng/mL 162.34 (158.36-168.45) 168.54 (163.48-168.78) Mann-Whitney U 0.004
APTT, s 33.15 (29.32-36.34) 34.00 (28.93-37.19) Mann-Whitney U 0.281
Partial Pressure of Oxygen, mmHg 83.34 (77.59-91.67) 78.78 (68.35-85.32) Mann-Whitney U 0.008
Note: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase; APTT, activated partial thromboplastin time.

according to the “one standard error” rule, 
which determines the simplest model by se- 
lecting the largest λ value (whose cross-valida-
tion mean squared error falls within one stan-
dard error of the minimum error), correspond-
ing to the lambda.1se value in the analysis. 
This LASSO procedure was applied indepen-
dently to the five imputed datasets generated 
by multiple imputation. Candidate predictors 
for the final multivariate model were defined as 
consistency variables with at least three non-
zero coefficients across the five imputed datas-
ets. Variables selected through the above pro-
cedure were incorporated into a multivariate 
logistic regression to identify independent risk 
factors. Results were presented as odds ratios 
(OR) and their 95% confidence intervals (CI). A 
nomogram prediction model was constructed 
based on the final independent predictors. 
Model performance was evaluated on both the 
training and validation sets by discrimination 
(area under the receiver operating characte- 
ristic curve, C-index), calibration (calibration 
curve with Hosmer-Lemeshow test), and clini-
cal applicability (decision curve analysis and 
clinical impact curve). All analyses were per-
formed using R version 4.2.1 (R Foundation  
for Statistical Computation), and a two-sided 
P-value <0.05 was considered statistically si- 
gnificant.

Results

General data of the two groups in the training 
set

There were no significant differences between 
survivors and non-survivors in terms of age, 
sex, white blood cell count, time to hospitaliza-
tion, methylprednisolone use, or APTT in the 
training set (all P>0.05) (Table 1). In contrast, 
non-survivors were characterized by signifi- 
cantly higher doses of medication (120.0 mg 
vs. 45.0 mg, P<0.001) and more frequent  
need for APT (60.5% vs. 37.7%, P=0.036). 
Furthermore, they had significantly elevated 
levels of procalcitonin, lactate, ALT, AST, crea- 
tinine, CK, and myoglobin, and lower partial 
pressure of oxygen (all P<0.05). In addition,  
univariate logistic regression analysis of the 
entire cohort, training set, and validation set is 
detailed in Supplementary Tables 1, 2, 3, 4.

Model development

This study used LASSO regression to identify  
9 potential risk factors. The results showed 
that CK, AST, procalcitonin, ALT, direct bilirubin, 
ATP Cytochrome C, creatinine, dosage, and 
myoglobin were factors associated with mortal-
ity in patients with acute chlorfenapyr poison-
ing (Figure 2A). The optimal λ value was deter-
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Figure 2. Results of LASSO regression analysis. A. LASSO regression coefficient path; B. Results of LASSO regression 
cross-validation.

Table 2. Risk factors for death in patients with acute chlorfenapyr poisoning
Factor Β SE Wald χ2 P OR 95% CI
Dosage 0.0792 0.0281 7.98 0.00473 1.08 [1.02-1.14]
ALT 0.0886 0.0344 6.65 0.00994 1.09 [1.02-1.17]
ATP Cytochrome C use 4.3641 1.9243 5.14 0.02333 78.57 [1.81-3412.01]
Procalcitonin 4.1861 2.1176 3.91 0.04806 65.76 [1.04-4175.48]
Direct Bilirubin 0.7125 0.4383 2.64 0.10406 2.04 [0.86-4.83]
Creatinine 0.0972 0.0621 2.45 0.11763 1.10 [0.98-1.24]
Myoglobin 0.1730 0.1234 1.97 0.16086 1.19 [0.93-1.52]
CK 0.0034 0.0061 0.31 0.57904 1.00 [0.99-1.01]
AST 0.0025 0.0092 0.07 0.78439 1.00 [0.98-1.02]
Note: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase.

mined through 10-fold cross-validation, and 
the point with the smallest cross-validation 
error was selected (Figure 2B) to enhance  
the generalizability of the model.

Construction of nomogram

Multivariate logistic regression analysis was 
performed on the initial nine candidate pre- 
dictors, identifying four independent predic- 
tors of mortality (Table 2). Among the risk fac-
tors, the use of ATP cytochrome C (OR=78.57, 
P=0.023) and elevated procalcitonin (OR= 
65.76, P=0.048) were most strongly associat-
ed with fatal outcomes. Furthermore, the in- 
take dose (OR=1.08, P=0.005) and ALT levels 
(OR=1.09, P=0.010) were also significant inde-
pendent risk factors, with increases in these 
values leading to a progressively higher risk of 
death. Given the extremely wide confidence 
intervals used for procalcitonin and the use of 
ATP-cytochrome C in the initial multivariate 
model (including 9 candidate variables, with  
an event ratio of 4.2 for each variable), we con-

ducted a series of sensitivity analyses to in- 
vestigate the stability of these estimates. First, 
univariate analysis confirmed a strong and  
precise association between both factors and 
mortality (procalcitonin: OR=8.45, 95% CI: 
2.73-26.18, P<0.001; ATP-cytochrome C: OR= 
2.53, 95% CI: 1.08-5.95, P=0.033). No influen-
tial outliers were detected in procalcitonin. To 
address potential overfitting, we refitted a sim-
pler logistic regression model containing only 
the four most clinically and statistically relevant 
independent predictors: intake dose, ALT, use 
of ATP-cytochrome C, and procalcitonin. This 
increased the event-to-number ratio for each 
variable to 9.5. In this stable model, the asso-
ciation between procalcitonin and use of ATP-
cytochrome C and mortality remained statisti-
cally significant (both P<0.05), and their 95% 
CIs narrowed significantly (the upper limit for 
procalcitonin decreased from 4175 to 103.75, 
and for ATP-cytochrome C from 3412 to 97.83). 
These results confirm that the wider CIs in the 
initial model were due to statistical instability 
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caused by model overcomplication, rather than 
instability of the predictors themselves.

Based on the above model, a nomogram was 
developed to individually predict the risk of in-
hospital mortality in patients with acute chlorf-
enapyr poisoning (Figure 3). This graphical tool 
included nine independent predictors: procal- 
citonin, intake dose, ALT, ATP cytochrome C 
use, direct bilirubin, creatinine, myoglobin, CK, 
aspartate, and aminotransferase. To illustrate 
its application, a patient with procalcitonin at 
2.0 ng/mL, an intake dose of 100 mg, ALT of 
100 U/L, and requiring ATP cytochrome C ther-
apy had a total score of approximately 103 
points, corresponding to an estimated mortali-
ty risk of 80%. This nomogram is a practical 
bedside tool for rapid risk stratification.

Model evaluation

The model achieved a C-index of 0.988 in the 
training set and 0.849 in the validation set, 
demonstrating excellent discriminative power. 
This confirms its strong ability to differentiate 
patients with different prognoses (Figure 4). 
The calibration curves showed a highly con- 
sistent trend in both study groups, indicating 
that the model’s predicted probabilities closely 

approximate actual outcomes. The Hosmer-
Lemeshow test results were not statistically 
significant (P=0.771 in the training set; P= 
0.942 in the validation set), statistically sup-
porting this and indicating no significant de- 
viation from a perfect fit (Figure 5).

Decision curve analysis showed that the no- 
mogram had good clinical applicability in both 
cohorts (Figure 6A and 6B). Furthermore, the 
clinical impact curves confirmed its accurate 
risk stratification ability, effectively identifying 
most non-survivors within a reasonable inter-
vention threshold range (Figure 6C and 6D). To 
determine the specific operational threshold 
for rapid clinical risk stratification, the optimal 
cutoff probability of the nomogram was deter-
mined by maximizing the Youden index on the 
ROC curve, which was 0.31. At this cutoff va- 
lue, the model’s sensitivity was 97.37% and its 
specificity was 90.57%. Patients were divided 
into a high-risk group (predicted probability 
≥0.31) and a low-risk group (probability <0.31). 
The observed mortality rate was 88.10% in  
the high-risk group and 2.04% in the low-risk 
group, a highly statistically significant differ-
ence (χ2=65.37, P<0.001).

Figure 3. A nomogram for predicting the risk of in-hospital mortality in patients with acute chlorfenapyr poisoning. 
The model includes four independent predictors: CK, AST, Procalcitonin, ALT, Direct Bilirubin, ATP Cytochrome C, Cre-
atinine, Dosage, and Myoglobin. The value of each variable corresponds to a specific position on the “point” scale. 
The sum of all points gives the “total score”, which is projected downward onto the “mortality risk” axis to obtain the 
individual’s predicted probability. The higher the total score, the greater the risk of mortality.
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Discussion

Despite the high mortality rate of acute chl- 
orfenapyr poisoning, accurate early prognosis 
remains a significant clinical challenge. Rapid 
progression to multiple organ failure under-
scores the urgent need for early risk stratifica-
tion [10]. Therefore, we developed and vali- 
dated a clinically applicable nomogram for 
accurately assessing mortality risk in hospital-

ized patients to facilitate timely intervention 
and optimize resource allocation.

Chlorfenapyr is a novel pyrethroid insecticide 
classified as a moderately hazardous com-
pound [18]. In this study, the mortality rate in 
the non-survivor group was 41.8%. While this 
figure is lower than individual case reports, it 
highlights the lethal potential of this toxin. 
Notably, chlorfenapyr requires activation by 

Figure 4. Receiver operating characteristic (ROC) curve of acute chlorfenapyr poisoning in the training (A) and vali-
dation (B) cohorts.

Figure 5. Calibration curve of acute chlorfenapyr poisoning in the training (A) and validation (B) set.
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cytochrome P450 enzymes in the liver to form 
its active metabolite, chlorphenamine N-acetyl-
L-tyrosine [19]. This metabolite disrupts mi- 
tochondrial function by uncoupling oxidative 
phosphorylation, thereby impairing ATP synthe-
sis and ultimately leading to multiple organ fail-
ure [20]. This mechanism explains the strong 
correlation between ATP cytochrome C utiliza-
tion and mortality observed in our study, con-
sistent with previous reports that mitochond- 
rial dysfunction is a key determinant of letha- 
lity [21].

Our initial univariate analysis revealed distinct 
clinical characteristics between survivors and 

non-survivors. The non-survivors exhibited sig-
nificantly higher toxicant exposures and more 
severe physical impairment. The significantly 
elevated intake doses observed in the non-sur-
vivors further confirm the established dose-
response relationship in pesticide poisoning, a 
phenomenon consistently documented in toxi-
cology studies [22]. Furthermore, significant 
elevations in multiple biomarkers collectively 
contributed to the pattern of multi-organ dys-
function. Elevated procalcitonin levels indicat-
ed a systemic inflammatory response [23, 24], 
while increased lactate levels reflected underly-
ing tissue hypoxia and metabolic acidosis [25]. 
Elevated transaminases suggested liver dam-

Figure 6. The nomogram decision curve analysis for the training group (A) and the validation group (B), as well as 
the clinical impact curves for the training group (C) and the validation group (D).
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age, while elevated creatinine indicated im- 
paired renal function [26, 27]. Simultaneous 
elevations in creatine kinase and myoglobin  
are characteristic of rhabdomyolysis [28, 29]. 
These abnormal laboratory findings are consis-
tent with progressive organ failure observed in 
severe toxicological presentations. More fre-
quent use of ATP-cytochrome C therapy in non-
survivors may represent a targeted therapeutic 
response to critically ill patients, particularly 
addressing the core mechanisms of mitochon-
drial dysfunction and cellular energy depletion 
[30, 31]. Consequently, its use serves as an 
indicator of clinically relevant disease severity.

Through multivariate analysis, we identified 
four independent predictors of mortality: ATP 
cytochrome C use, procalcitonin, intake dose, 
and ALT. The extremely high odds ratios asso- 
ciated with ATP cytochrome C use and elevat- 
ed procalcitonin were particularly noteworthy. 
The strong correlation of ATP cytochrome C use 
primarily reflects bias due to clinical indication 
rather than direct treatment efficacy. This inter-
vention was empirically used only in patients 
diagnosed with life-threatening mitochondrial 
dysfunction, as evidenced by their significantly 
higher baseline lactate and procalcitonin levels 
(Table 1). Therefore, it most accurately serves 
as a robust, clinically defined, comprehensive 
biomarker of extreme baseline disease severi-
ty. The strong correlation of procalcitonin un- 
derscores the crucial role of severe systemic 
inflammatory responses in the pathophysiology 
of fatal outcomes. The elevation of procalcito-
nin in chlorfenapyr poisoning is mechanistically 
related to its primary toxic effects. Inhibitors of 
mitochondrial oxidative phosphorylation pro-
duced by cyhalothrin metabolism disrupt ce- 
llular energy metabolism, leading to cellular 
stress, ATP depletion, and an increase in reac-
tive oxygen species, potent activators of the 
innate immune system [32, 33]. This process 
triggers a severe systemic inflammatory res- 
ponse syndrome, characterized by the release 
of pro-inflammatory cytokines such as IL-6 and 
TNF-α, which are key inducers of procalcitonin 
synthesis in hepatocytes [34]. Furthermore, 
the resulting cellular energy crisis may impair 
the integrity of the intestinal barrier, poten- 
tially promoting bacterial or endotoxin translo-
cation, another proven pathway leading to sig-
nificant increases in procalcitonin [35]. There- 
fore, procalcitonin serves as a comprehensive 

biomarker reflecting the severe inflammatory 
phenotype driven by the fundamental mito-
chondrial toxicity of chlorfenapyr, and is a key 
driver of multi-organ failure. Furthermore, the 
intake dose confirms its role as a fundamen- 
tal determinant of exposure severity. The inclu-
sion of ALT, over other organ damage markers, 
underscores the specific susceptibility to liver 
injury and its prognostic importance in this poi-
soning. These predictive factors were incorpo-
rated into a clinically applicable nomogram. 
The model exhibits strong discriminative power. 
The C-index for the training set was 0.988, and 
for the validation set, it was 0.849. The cali- 
bration was satisfactory. These results demon-
strate that the nomogram outperforms existing 
tools for predicting acute pesticide poisoning. 
By integrating these four readily available vari-
ables, the nomogram provides a practical 
quantitative method for risk stratification. Its 
high performance in both the training and vali-
dation cohorts confirmed its strong discrimina-
tive power, while the excellent calibration and 
significant net benefit observed in decision 
curve analysis confirmed that the model is not 
only statistically sound but also clinically appli-
cable. This tool enables clinicians to shift from 
qualitative assessment to individualized mor-
tality risk assessment, supporting more infor- 
med decisions regarding treatment intensity, 
resource allocation, and patient communica- 
tion.

Limitations

This study has several limitations that warrant 
our attention. First, the retrospective, single-
center study design may introduce selection 
and information bias. Second, although the 
sample size in this study is relatively large for 
this type of poisoning research, it is still rela-
tively limited (n=130), which restricts the accu-
racy of some estimates (e.g., wide confidence 
intervals) and the generalizability of the model. 
Third, we did not formally compare it with com-
monly used severity scores (such as APACHE II) 
because our goal was to develop a poisoning-
specific tool that utilizes key, pathophysiolo- 
gically relevant variables not covered by the 
scores. Fourth, although baseline comparabili-
ty was confirmed, we did not use propensity 
score matching to balance the training and va- 
lidation sets. Fifth, due to the lack of system-
atic long-term follow-up data, the predictive 
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scope was limited to in-hospital mortality, an 
inherent limitation of retrospective study de- 
sign. Finally, while internal validation showed 
good performance, external multicenter pro-
spective validation was crucial for confirming 
its generalizability and exploring its added va- 
lue when combined with conventional scores.

Conclusions

This study identified four independent prognos-
tic factors for in-hospital mortality in patients 
with acute chlorfenapyr poisoning: ingested 
dose, elevated ALT, ATP cytochrome C therapy 
requirement, and procalcitonin levels. A novel 
nomogram integrating these factors demon-
strated excellent predictive performance, with 
a C-index of 0.988 in the training cohort and 
0.849 in the external validation cohort, con-
firming its strong discriminative power. The 
model calibration curve and the Hosmer-
Lemeshow test (which showed no significant 
difference) indicated excellent agreement be- 
tween the predicted and observed mortality 
risks. In summary, we developed and validated 
a nomogram that accurately predicts in-hospi-
tal mortality risk in patients with acute chlor- 
fenapyr poisoning using four readily available 
clinical parameters.
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Supplementary Table 1. Univariable analysis of all variables in the entire cohort (N=130)
Variable Survivors (N=79) Non-survivors (N=51) P
Age, years 44.80 ± 10.87 45.12 ± 8.99 0.861
Male Sex, n (%) 47 (59.5) 29 (56.9) 0.856
medication to hospital admission time, h 9.00 (6.00-11.00) 9.00 (6.00-11.50) 0.859
therapy duration, h 7.00 (5.00-10.00) 9.00 (5.00-11.00) 0.327
Ingestion Dose, mg 40.00 (30.00-57.50) 120.00 (95.00-120.00) <0.001
Presence of Fever, n (%) 24 (30.4) 19 (37.3) 0.449
Presence of Sweating, n (%) 37 (46.8) 20 (39.2) 0.151
ATP Cytochrome C Use, n (%) 24 (30.4) 34 (66.7) <0.001
Blood Purification, n (%) 37 (46.8) 36 (70.6) 0.011
Methylprednisolone Use, n (%) 35 (44.3) 15 (29.4) 0.100
Procalcitonin, ng/mL 1.22 (1.04-1.56) 1.67 (1.44-2.09) <0.001
Lactate, mmol/L 1.40 ± 0.76 2.33 ± 1.03 <0.001
lactic dehydrogenase, U/L 205.44 (167.16-248.34) 227.42 (189.79-257.27) <0.001
C-reactive Protein, mg/L 17.08 (10.18-20.99) 17.08 (11.64-19.02) 0.701
White Blood Cell Count, ×109/L 20.82 ± 5.81 21.51 ± 8.07 0.572
Neutrophil Percentage, % 60.83 (50.37-69.56) 65.60 (54.86-75.84) 0.049
Lymphocyte Absolute Value, ×109/L 1.50 ± 0.57 1.56 ± 0.63 0.580
Lymphocyte Percentage, % 18.23 ± 5.86 18.50 ± 5.55 0.794
Monocyte Absolute Value, ×109/L 0.78 ± 0.33 0.71 ± 0.35 0.281
Monocyte Percentage, % 7.35 ± 2.62 7.58 ± 2.28 0.605
Eosinophil Ratio, % 0.83 (0.43-1.05) 0.83 (0.73-1.10) 0.167
Eosinophil Absolute Value, ×109/L 0.06 (0.04-0.07) 0.06 (0.05-0.07) 0.352
Basophil Ratio, % 0.22 (0.15-0.28) 0.23 (0.17-0.29) 0.277
Alanine Aminotransferase, U/L 54.19 (34.49-69.24) 88.13 (60.60-127.96) <0.001
Aspartate Aminotransferase, U/L 75.46 (50.14-107.19) 113.77 (83.83-192.21) <0.001
Gamma-glutamyl Transferase, U/L 44.91 (31.78-65.27) 55.12 (36.20-75.37) 0.045
Total Bilirubin, μmol/L 15.93 (9.49-22.14) 16.58 (11.56-23.04) 0.546
Direct Bilirubin, μmol/L 5.91 ± 2.30 6.70 ± 2.62 0.071
Indirect Bilirubin, μmol/L 10.77 (6.43-14.88) 10.77 (4.42-14.92) 0.621
Total Protein, g/L 60.45 ± 6.45 59.64 ± 6.86 0.500
Albumin, g/L 35.64 ± 4.31 35.84 ± 4.80 0.805
Globulin, g/L 23.38 ± 2.96 23.80 ± 2.95 0.437
Creatinine, μmol/L 67.64 (58.35-75.75) 76.50 (72.00-85.13) <0.001
Urea, mmol/L 6.88 (5.00-9.19) 7.75 (6.00-9.72) 0.047
Creatine Kinase, U/L 188.90 (133.37-257.32) 227.06 (145.61-332.50) 0.048
Creatine Kinase-MB, U/L 26.35 (17.41-36.74) 30.00 (17.92-46.88) 0.048
Myoglobin, ng/mL 162.34 (158.36-168.45) 168.54 (163.48-168.78) 0.017
Amylase, U/L 66.51 ± 18.61 64.73 ± 18.06 0.590
Activated Partial Thromboplastin Time, s 32.37 (27.77-35.77) 33.84 (29.80-36.71) 0.046
Prothrombin Time, s 14.35 (9.20-20.50) 14.84 (7.77-19.99) 0.664
Thrombin Time, s 47.43 (29.71-69.78) 44.74 (22.66-64.81) 0.409
Fibrinogen Degradation Products, μg/mL 3.06 (1.60-4.67) 3.66 (1.83-5.79) 0.049
D-dimer, μg/mL 4.22 (3.15-4.22) 4.22 (2.95-5.53) 0.647
Partial Pressure of Oxygen, mmHg 84.50 ± 10.32 77.16 ± 12.44 <0.001
Partial Pressure of Carbon Dioxide, mmHg 33.11 ± 3.57 32.94 ± 2.91 0.786
pH 7.44 ± 0.04 7.44 ± 0.03 0.648
Base Excess, mmol/L 0.02 (-1.12-1.21) 0.45 (-0.78-1.75) 0.052
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Hemoglobin, g/L 136.50 ± 15.95 137.86 ± 19.89 0.669
packed cell volume, % 0.42 ± 0.09 0.43 ± 0.10 0.466
Red Blood Cell Count, ×1012/L 4.41 ± 0.47 4.33 ± 0.60 0.365
Platelet Count, ×109/L 185.43 ± 65.58 176.76 ± 68.65 0.471
thrombocytocrit, % 0.17 ± 0.05 0.18 ± 0.06 0.708
Neutrophil Absolute Value, ×109/L 7.94 ± 4.27 8.36 ± 3.66 0.567
Cardiac Troponin I, ng/mL 0.08 (0.04-0.08) 0.08 (0.07-0.08) 0.344
Antithrombin III, % 99.03 ± 9.32 98.95 ± 11.84 0.964
This table presents the comparison of all collected baseline variables between survivors (n=79) and non-survivors (n=51) in 
the entire study population. Data are presented as mean ± standard deviation, median (interquartile range), or n (%) as ap-
propriate. P-values are derived from Student’s t-test, Mann-Whitney U test, or Fisher’s exact test.

Supplementary Table 2. Univariable analysis of all variables in the training set (N=91)
Variable Survivors (N=53) Non-survivors (N=38) P
Age, years 44.49 ± 11.35 44.87 ± 8.55 0.863
Male Sex, n (%) 31 (58.5) 18 (47.4) 0.394
medication to hospital admission time, h 9.00 (6.00-11.00) 9.00 (6.00-12.75) 0.512
therapy duration, h 7.60 ± 3.80 8.03 ± 3.89 0.606
Ingestion Dose, mg 45.00 (30.00-60.00) 120.00 (100.00-120.00) <0.001
Presence of Fever, n (%) 16 (30.2) 13 (34.2) 0.820
Presence of Sweating, n (%) 26 (49.1) 14 (36.8) 0.206
ATP Cytochrome C Use, n (%) 20 (37.7) 23 (60.5) 0.036
Blood Purification, n (%) 26 (49.1) 25 (65.8) 0.137
Methylprednisolone Use, n (%) 26 (49.1) 12 (31.6) 0.132
Procalcitonin, ng/mL 1.24 (1.09-1.57) 1.65 (1.38-2.10) <0.001
Lactate, mmol/L 1.43 ± 0.77 2.32 ± 0.94 <0.001
lactic dehydrogenase, U/L 209.53 ± 42.02 221.41 ± 45.84 0.204
C-reactive Protein, mg/L 17.08 (10.75-22.43) 17.05 (11.51-17.08) 0.185
White Blood Cell Count, ×109/L 20.79 ± 6.00 22.13 ± 7.61 0.350
Neutrophil Percentage, % 62.56 (50.75-69.07) 65.73 (57.12-76.05) 0.107
Lymphocyte Absolute Value, ×109/L 1.56 ± 0.60 1.62 ± 0.56 0.636
Lymphocyte Percentage, % 18.42 ± 6.56 18.49 ± 5.39 0.955
Monocyte Absolute Value, ×109/L 0.79 ± 0.35 0.74 ± 0.32 0.528
Monocyte Percentage, % 7.38 ± 2.79 7.44 ± 2.35 0.917
Eosinophil Ratio, % 0.83 (0.48-1.02) 0.83 (0.73-1.00) 0.236
Eosinophil Absolute Value, ×109/L 0.06 (0.04-0.07) 0.06 (0.05-0.06) 0.974
Basophil Ratio, % 0.23 ± 0.11 0.27 ± 0.13 0.120
Alanine Aminotransferase, U/L 50.88 (30.54-69.24) 89.44 (61.98-116.22) <0.001
Aspartate Aminotransferase, U/L 74.03 (45.43-107.19) 109.47 (81.53-188.35) <0.001
Gamma-glutamyl Transferase, U/L 41.02 (31.42-65.88) 56.63 (37.06-73.68) 0.085
Total Bilirubin, μmol/L 16.11 ± 7.92 16.71 ± 8.93 0.736
Direct Bilirubin, μmol/L 5.80 ± 2.34 6.96 ± 2.90 0.038
Indirect Bilirubin, μmol/L 10.77 (5.19-14.93) 10.84 (4.85-15.57) 0.690
Total Protein, g/L 60.40 ± 6.98 59.95 ± 7.30 0.768
Albumin, g/L 35.54 ± 4.57 35.88 ± 4.80 0.735
Globulin, g/L 23.89 (20.73-25.53) 23.84 (21.56-26.32) 0.476
Creatinine, μmol/L 67.95 ± 13.62 79.21 ± 12.68 <0.001
Urea, mmol/L 7.14 (5.38-9.15) 8.36 (5.99-10.27) 0.115
Creatine Kinase, U/L 172.25 (128.47-233.43) 220.32 (146.01-342.56) 0.019
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Creatine Kinase-MB, U/L 27.11 (18.58-36.45) 30.45 (15.79-45.73) 0.127
Myoglobin, ng/mL 162.34 (158.36-168.45) 168.54 (163.48-168.78) 0.004
Amylase, U/L 65.75 ± 16.06 65.50 ± 18.77 0.946
Activated Partial Thromboplastin Time, s 33.15 (29.32-36.34) 34.00 (28.93-37.19) 0.281
Prothrombin Time, s 14.82 (9.61-21.86) 14.84 (7.75-19.73) 0.847
Thrombin Time, s 47.43 (29.21-61.49) 40.83 (23.04-66.68) 0.763
Fibrinogen Degradation Products, μg/mL 3.31 (1.75-4.80) 3.90 (1.98-5.99) 0.065
D-dimer, μg/mL 4.22 (2.76-4.22) 4.22 (2.94-5.50) 0.317
Partial Pressure of Oxygen, mmHg 83.34 (77.59-91.67) 78.78 (68.35-85.32) 0.008
Partial Pressure of Carbon Dioxide, mmHg 33.52 ± 3.15 33.23 ± 2.88 0.646
pH 7.44 ± 0.03 7.44 ± 0.04 0.450
Base Excess, mmol/L 0.01 (-1.11-1.23) 0.40 (-0.66-1.76) 0.101
Hemoglobin, g/L 136.21 ± 16.19 136.89 ± 19.99 0.857
packed cell volume, % 0.43 ± 0.10 0.44 ± 0.11 0.586
Red Blood Cell Count, ×1012/L 4.41 ± 0.48 4.35 ± 0.60 0.598
Platelet Count, ×109/L 185.74 ± 65.20 172.00 ± 74.53 0.353
thrombocytocrit, % 0.18 ± 0.06 0.17 ± 0.06 0.906
Neutrophil Absolute Value, ×109/L 8.41 ± 4.18 8.34 ± 3.83 0.938
Cardiac Troponin I, ng/mL 0.08 (0.04-0.08) 0.08 (0.07-0.08) 0.137
Antithrombin III, % 98.30 ± 9.31 97.60 ± 12.66 0.761
This table presents the comparison of all collected baseline variables between survivors (n=53) and non-survivors (n=38) in 
the training set, which was used for model development. Data presentation and statistical tests are as described in Supple-
mentary Table 1.

Supplementary Table 3. Univariable analysis of all variables in the validation set (N=39)
Variable Survivors (N=26) Non-survivors (N=13) P
Age, years 45.42 ± 9.98 45.85 ± 10.53 0.903
Male Sex, n (%) 16 (61.5) 11 (84.6) 0.269
medication to hospital admission time, h 9.19 ± 5.50 7.46 ± 3.20 0.303
therapy duration, h 7.60 ± 3.80 8.03 ± 3.89 0.606
Ingestion Dose, mg 30.00 (20.00-43.75) 120.00 (70.00-140.00) <0.001
Presence of Fever, n (%) 8 (30.8) 6 (46.2) 0.482
Presence of Sweating, n (%) 11 (42.3) 6 (46.2) 0.520
ATP Cytochrome C Use, n (%) 4 (15.4) 11 (84.6) <0.001
Blood Purification, n (%) 11 (42.3) 11 (84.6) 0.017
Methylprednisolone Use, n (%) 9 (34.6) 3 (23.1) 0.714
Procalcitonin, ng/mL 1.27 ± 0.46 1.87 ± 0.38 <0.001
Lactate, mmol/L 1.07 (0.82-1.83) 2.05 (1.45-2.57) 0.004
lactic dehydrogenase, U/L 209.53 ± 42.02 221.41 ± 45.84 0.204
C-reactive Protein, mg/L 17.03 (8.00-17.36) 17.08 (15.37-26.42) 0.220
White Blood Cell Count, ×109/L 20.88 ± 5.52 19.70 ± 9.38 0.623
Neutrophil Percentage, % 58.94 ± 12.05 63.25 ± 13.54 0.319
Lymphocyte Absolute Value, ×109/L 1.39 ± 0.48 1.40 ± 0.80 0.963
Lymphocyte Percentage, % 17.85 ± 4.19 18.53 ± 6.21 0.689
Monocyte Absolute Value, ×109/L 0.75 ± 0.30 0.61 ± 0.43 0.250
Monocyte Percentage, % 7.30 ± 2.28 8.02 ± 2.09 0.347
Eosinophil Ratio, % 0.83 (0.41-1.04) 0.83 (0.74-1.11) 0.445
Eosinophil Absolute Value, ×109/L 0.06 ± 0.03 0.08 ± 0.04 0.041
Basophil Ratio, % 0.23 (0.14-0.24) 0.17 (0.07-0.24) 0.339
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Alanine Aminotransferase, U/L 60.23 ± 29.86 94.88 ± 61.13 0.022
Aspartate Aminotransferase, U/L 79.46 (55.95-107.19) 140.06 (105.12-192.72) 0.014
Gamma-glutamyl Transferase, U/L 49.60 ± 16.92 56.37 ± 21.92 0.293
Total Bilirubin, μmol/L 13.94 (8.98-23.23) 17.81 (14.87-22.50) 0.541
Direct Bilirubin, μmol/L 6.11 ± 2.25 5.93 ± 1.34 0.791
Indirect Bilirubin, μmol/L 12.19 ± 5.80 8.57 ± 4.94 0.062
Total Protein, g/L 60.56 ± 5.34 58.76 ± 5.53 0.334
Albumin, g/L 35.83 ± 3.78 35.72 ± 4.99 0.936
Globulin, g/L 23.50 ± 2.95 23.69 ± 1.83 0.837
Creatinine, μmol/L 64.61 (60.26-75.62) 74.30 (73.02-77.83) 0.026
Urea, mmol/L 6.38 (4.74-9.11) 7.48 (6.25-8.29) 0.233
Creatine Kinase, U/L 229.75 ± 77.19 236.34 ± 93.43 0.816
Creatine Kinase-MB, U/L 25.31 ± 11.67 31.79 ± 15.08 0.147
Myoglobin, ng/mL 159.68 (158.69-175.85) 165.40 (154.23-168.78) 0.776
Amylase, U/L 68.08 ± 23.24 62.48 ± 16.30 0.443
Activated Partial Thromboplastin Time, s 29.16 (27.19-33.89) 33.84 (30.05-34.56) 0.043
Prothrombin Time, s 12.91 ± 7.45 14.55 ± 8.18 0.535
Thrombin Time, s 54.08 ± 32.66 42.73 ± 27.54 0.289
Fibrinogen Degradation Products, μg/mL 2.84 ± 1.73 3.28 ± 2.07 0.486
D-dimer, μg/mL 4.22 (4.22-5.50) 4.22 (2.98-6.61) 0.703
Partial Pressure of Oxygen, mmHg 82.58 ± 10.55 73.26 ± 13.36 0.022
Partial Pressure of Carbon Dioxide, mmHg 32.48 (29.30-34.75) 33.54 (30.05-34.13) 0.917
pH 7.44 ± 0.04 7.44 ± 0.03 0.781
Base Excess, mmol/L -0.05 ± 1.44 0.48 ± 1.55 0.297
Hemoglobin, g/L 137.10 ± 15.73 140.67 ± 20.13 0.547
packed cell volume, % 0.41 (0.36-0.47) 0.42 (0.33-0.49) 0.835
Red Blood Cell Count, ×1012/L 4.42 ± 0.46 4.26 ± 0.62 0.369
Platelet Count, ×109/L 184.79 ± 67.63 190.67 ± 47.21 0.781
thrombocytocrit, % 0.16 ± 0.05 0.18 ± 0.05 0.363
Neutrophil Absolute Value, ×109/L 6.99 ± 4.39 8.41 ± 3.24 0.311
Cardiac Troponin I, ng/mL 0.08 (0.05-0.11) 0.08 (0.04-0.11) 0.659
Antithrombin III, % 100.51 ± 9.35 102.88 ± 8.21 0.444
This table presents the comparison of all collected baseline variables between survivors (n=26) and non-survivors (n=13) in 
the independent validation set, which was used to assess the model’s generalizability. Data presentation and statistical tests 
are as described in Supplementary Table 1.
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Supplementary Table 4. Training cohort vs. validation cohort baseline feature balance test results 
(N=130) activated partial thromboplastin time
Variable Training cohort (N=91) Validation cohort (N=39) χ2/U P
Age, years 44.65 ± 10.22 45.56 ± 10.03 t=-0.47 0.639
Male Sex, n (%) 49 (53.8%) 27 (69.2%) χ2=2.07 0.122
medication to hospital admission time, h 9.00 (6.00-11.00) 8.62 ± 4.88 U=1904.00 0.510
therapy duration, h 7.78 ± 3.82 7.97 ± 4.09 t=-0.26 0.795
Ingestion Dose, mg 60.00 (40.00-120.00) 45.00 (30.00-85.00) U=2153.00 0.054
Presence of Fever, n (%) 29 (31.9%) 14 (35.9%) χ2=0.06 0.687
Presence of Sweating, n (%) 50 (54.9%) 18 (46.2%) χ2=0.53 0.444
ATP Cytochrome C Use, n (%) 43 (47.3%) 15 (38.5%) χ2=0.54 0.442
Blood Purification, n (%) 51 (56.0%) 22 (56.4%) χ2=0.00 1.000
Methylprednisolone Use, n (%) 38 (41.8%) 12 (30.8%) χ2=0.97 0.325
Lactate, mmol/L 1.80 ± 0.95 1.45 (0.88-2.13) U=1974.50 0.311
lactic dehydrogenase, U/L 208.75 (184.72-251.13) 208.21 ± 50.59 U=1874.00 0.615
C-reactive Protein, mg/L 17.08 (10.88-20.60) 17.08 (11.05-18.61) U=1810.00 0.858
White Blood Cell Count, ×109/L 21.35 ± 6.71 20.49 ± 6.94 t=0.66 0.510
Neutrophil Percentage, % 63.67 (52.30-74.09) 60.38 ± 12.55 U=1986.00 0.284
Lymphocyte Percentage, % 18.45 ± 6.07 18.08 ± 4.88 t=0.34 0.735
Monocyte Absolute Value, ×109/L 0.77 ± 0.33 0.70 ± 0.35 t=1.04 0.299
Monocyte Percentage, % 7.40 ± 2.60 7.54 ± 2.22 t=-0.29 0.772
Eosinophil Ratio, % 0.83 (0.55-1.02) 0.83 (0.44-1.11) U=1806.00 0.874
Eosinophil Absolute Value, ×109/L 0.06 (0.05-0.07) 0.06 (0.04-0.08) U=1616.50 0.412
Basophil Ratio, % 0.02 (0.01-0.02) 0.02 ± 0.01 U=1473.00 0.126
Gamma-glutamyl Transferase, U/L 45.86 (33.71-67.03) 51.86 ± 18.72 U=1708.00 0.737
Total Bilirubin, μmol/L 16.36 ± 8.31 17.09 ± 9.31 t=-0.44 0.661
Indirect Bilirubin, μmol/L 10.77 (5.10-15.38) 10.98 ± 5.73 U=1737.50 0.853
Total Protein, g/L 60.21 ± 7.08 59.96 ± 5.40 t=0.20 0.844
Globulin, g/L 23.54 ± 3.10 23.56 ± 2.61 t=-0.05 0.963
Creatinine, μmol/L 72.66 ± 14.30 72.92 (62.78-77.76) U=1933.50 0.421
Urea, mmol/L 7.25 (5.60-9.77) 6.99 ± 2.30 U=1996.50 0.260
Creatine Kinase-MB, U/L 28.93 (17.85-39.64) 27.47 ± 13.08 U=1893.50 0.547
Myoglobin, ng/mL 165.43 (159.68-168.74) 163.48 (158.66-169.16) U=1807.50 0.869
Amylase, U/L 65.64 ± 17.14 66.21 ± 21.13 t=-0.16 0.872
Activated Partial Thromboplastin Time, s 33.28 (29.23-36.45) 30.13 (27.71-34.52) U=2219.50 0.024
Prothrombin Time, s 14.84 (9.41-20.74) 13.45 ± 7.63 U=1998.00 0.257
Thrombin Time, s 47.43 (25.79-66.61) 47.43 (28.62-71.44) U=1657.50 0.553
Fibrinogen Degradation Products, μg/mL 3.74 (1.80-5.38) 2.98 ± 1.83 U=2079.00 0.122
D-dimer, μg/mL 4.22 (2.89-4.23) 4.22 (3.80-5.66) U=1508.00 0.163
Partial Pressure of Oxygen, mmHg 82.54 ± 11.44 79.47 ± 12.22 t=1.37 0.173
Partial Pressure of Carbon Dioxide, mmHg 33.40 ± 3.03 32.21 ± 3.82 t=1.89 0.061
Base Excess, mmol/L 0.29 (-0.91-1.48) 0.12 ± 1.48 U=1836.50 0.755
packed cell volume, % 0.43 ± 0.10 0.41 ± 0.09 t=1.26 0.211
Red Blood Cell Count, ×1012/L 4.39 ± 0.53 4.37 ± 0.51 t=0.23 0.822
Platelet Count, ×109/L 180.00 ± 69.18 186.75 ± 61.00 t=-0.53 0.599
thrombocytocrit, % 0.18 ± 0.06 0.17 ± 0.05 t=0.58 0.565
Neutrophil Absolute Value, ×109/L 8.38 ± 4.01 7.46 ± 4.06 t=1.19 0.238
Cardiac Troponin I, ng/mL 0.08 (0.06-0.08) 0.08 (0.05-0.11) U=1695.50 0.681
Antithrombin III, % 98.01 ± 10.78 101.30 ± 8.95 t=-1.67 0.097
This table presents the comparison of all collected baseline variables between Training cohort (n=91) and Validation cohort (n=39) in the entire 
study population. Data are presented as mean ± standard deviation, median (interquartile range), or n (%) as appropriate. P-values are derived 
from Student’s t-test, Mann-Whitney U test, or Fisher’s exact test.


