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ABSTRACT
Background 
Predicting outcomes in critically ill mechanically ventilated patients in the intensive care unit (ICU)s remains 
challenging. The Acute Physiology and Chronic Health Evaluation II (APACHE II) score is widely used for 
severity assessment, but its predictive performance varies. The study aimed to evaluate the effectiveness of the 
APACHE II score in predicting mortality among mechanically ventilated patients admitted to the medical ICU 
in central Nepal.

Methods
This cross-sectional study, conducted over one year in a 17-bed medical ICU of a university teaching hospital, 
included 216 mechanically ventilated adult patients. APACHE II scores were calculated using the worst 
physiological values recorded within the first 24 hours of mechanical ventilation. Patient outcomes were 
categorized as survival or death at ICU discharge. Predictive performance was assessed using receiver operating 
characteristic (ROC) curve analysis.

Results

Of the 216 patients, 129 (59.7%) were male, with a mean age of 55.04 ± 18.89 years. Overall ICU mortality 
was 64.35%. The mean APACHE II score was significantly higher among non-survivors compared to survivors 
(31.99 ± 8.92 vs. 17.66 ± 5.73; p <0.001). Mortality increased progressively with higher APACHE II scores, and 
no patient with a score greater than 30 survived. The area under the ROC curve for APACHE II in predicting 
mortality was 0.913 (95% CI: 0.877–0.949; p < 0.001), indicating excellent discrimination.

Conclusions 

APACHE II is a reliable and highly accurate predictor of mortality among mechanically ventilated ICU pa-
tients. A score above 30 was associated with death, underscoring its value in prognostication and clinical deci-
sion-making in resource-limited ICUs.
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INTRODUCTION
Managing critically ill patients is challenging 
for treating physicians due to complex medical 
conditions.1-3 So, it is essential to have a reliable 
model to accurately predict the outcome of such 
patients.4 Scoring systems like Acute Physiology and 
Chronic Health Evaluation (APACHE), simplified 
acute physiology score (SAPS), sequential organ 
failure assessment (SOFA), and multiple organ 
dysfunction score (MODS) have been advocated, 
which help clinicians with appropriate treatment 
planning and prognostication.5-10 APACHE score 
was modified into APACHE II, APACHE III, and 
APACHE IV in 1985, 1991, and 2006 respectively.5-7, 

11 Out of these, APACHE II is the most used tool 
for assessing disease severity and predicting 
mortality among ICU patients. 12 physiological 
measurements are recorded, to which age and prior 
health status are added to the final score.12 It has 
shown good predictive values in various studies. 11, 

13, 14  This study aimed to evaluate the effectiveness 
of the APACHE II score in predicting outcomes for 
mechanically ventilated patients.

METHODS
This cross-sectional study was conducted in the 
College of Medical Sciences-Teaching Hospital in a 
17-bedded Medical ICU for a period of 1 year after 
ethical approval from Instutional review committee  
(COMSTH-Ref No-/2025-017). Any patient less 
than 18 years, no informed consent from a legally 
authorized representative, pregnancy, and patients 
ventilated after cardiac arrest with ROSC were ex-
cluded. The sample size was calculated using the 
formulan=Z2pq/e2. Here Z=1.96 and p=0.5 as the 
previous population is not known and e= 0.07 as 7 
% marginal error is allowed
n=1.962*0.5(1-0.5)/.072

n=195
To allow 10% of non-compliance, number of sam-
ples is considered to be 196+19.6= 216.
All eligible mechanically ventilated patients admit-
ted to the MICU during the study period from March 
2025 to February 2026 were consecutively enrolled. 

Demographic details, clinical parameters, and lab-
oratory investigations obtained within the first 24 
hours of initiation of mechanical ventilation were 
recorded. For variables measured more than once 
during the first 24 hours, the worst recorded values 
were used for the calculation of the APACHE II 
score. APACHE II scores were calculated using an 
authorized online calculator (MDCalc.com) by the 
investigator. Patient outcomes were recorded at the 
time of ICU discharge, categorized as either transfer 
out of ICU or death. Patients who left the hospital 
against medical advice (LAMA) were classified as 
death, considering the extremely poor prognosis of 
mechanically ventilated patients outside a hospital 
setting.

RESULTS
Out of 216 patients, 129 patients (59.72%) were 
male while 87 patients (40.28%) were female. The 
mean age of the patients was 55.04 ±18.89 years. 
The mean APACHE II score of the patient in the 
study was 26.88 ±10.49. The distribution of case 
department wise was non-significant as given in the  
(Table 1).               

In the study, 139 (64.35%) expired while only 77 
(35.65%) survived. Of the survived patients, the 
mean APACHE II score was 17.66 + 5.73 and those 
with mortality had Apache II score of 31.99 + 8.92, 
which was statistically significant (p value <0.000). 
The mortality of the patient was also found to be 
increasing with increase in the APACHE II score. 
No patient survived with APACHE II score of more 
than 30 as shown in (Table 2).
The predictability of mortality by APACHE II was 
done using area under ROC curve (Figure 1). 

Table 1. Distribution of patients with outcome 
(n=216).
Department Survived Expired p-value
Respiratory 23 44

0.107
Cardiology 12 11
Nephrology 13 28
Gastroenterology 8 29
Neuromedicine 21 27
ns: non-significant using the Pearson chi square test
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APACHE II score was significantly higher among 
expired patients (31.99 ± 8.92) than among survivors 
(17.66 ± 5.73), suggesting a strong association 
between higher scores and poorer outcomes.
There were no statistically significant differences 
in outcomes of patients admitted by various 
subspecialties. The higher mortality was associated 
with a higher APACHE II score. The ROC curve 
analysis further strengthened this finding, with an 
area under the curve (AUC) of 0.913, demonstrating 
excellent predictive accuracy of the APACHE II 
score in this setting.
These results are consistent with the literature, where 
APACHE II has been validated as a good predictor 
of mortality in intensive care units. 15-18 However, the 
particularly high mortality rate observed in our study 
may be due to factors such as delayed presentation, 
limited access to advanced interventions, or 
resource constraints typical of tertiary hospitals 
in low- and middle-income countries. No patients 
with APACHE II scores more than 30 survived in 
our study. This cutoff value could serve as a guide 
for clinicians in Nepal to identify high-risk patients 
in our settings, and help in counseling families and 
prioritizing care. Although many studies supported 
APACHE II as a discriminator of ICU mortality, it 
had failed to predict mortality accurately, especially 
in the surgical cohort of patients, where the observed 
deaths were higher than the predicted rate, indicating 
poor prognostic utility in this subgroup.19, 20

The excellent discriminatory ability of the APACHE 
II score in our study (AUC 0.913) aligns with several 
studies done in various subgroups of critically ill 
population. In a large cohort of critically ill cancer 
patients, the APACHE II score demonstrated 
excellent discrimination for hospital mortality with 
an AUROC of 0.863 (95 % CI 0.804–0.923).21 The 
high discriminatory power of APACHE II was also 
found in other studies, which included patients with 
AKI and gastrointestinal bleeding.21, 22 
However, there were studies with other subgroup of 
critically ill patients where APACHE II performed 
poorly and showed low to moderate discrimination.17, 

23 These findings reflect that the predictive power 

Table 3. Area under the curve (n=216).

Area Std. 
Errora p-value

Asymptotic 95% 
confidence interval
Lower 
bound

Upper 
bound

0.913 0.018 <0.001 0.877 0.949

The area under the curve is 0.913 with strong value 
<0.05 indicating the APACHE II score has high 
predictability (Table 3). 

Figure 1. ROC curve for APACHE II score.

Table 2. Association between APACHE II score 
and mortality (n=216).

Apache 
score

Number 
of cases

Survived 
(%) Expired (%)

5-9 11 11 (100) -
10-14 18 15 (83.33) 3 (16.67)
15-19 20 14 (70.00) 6 (30.00)
20-24 46 28 (60.86) 18 (39.14)
25-29 40 9 (22.50) 31 (77.50)
30-34 29 - 29 (100)

>34 52 - 52 (100)

DISCUSSION
This study, conducted in the College of Medical 
Sciences-Teaching Hospital in Nepal, assesses the 
utility of the APACHE II scoring system in predicting 
mortality among critically ill mechanically ventilated 
patients. Out of 216 patients in the study, the overall 
mortality was 64.35%. This high mortality rate 
reflected the severity of illness in patients in our ICU 
and the challenges faced in resource-limited settings 
of low and middle-income countries. The mean 
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of APACHE II may depend on the type of hospital 
settings, patient population, underlying diseases, 
and resource availability.

CONCLUSIONS
In conclusion, this study demonstrates that APACHE 
II scoring is a reliable predictor of mortality among 
critically ill patients in a university hospital in 
central Nepal. A score above 30 was uniformly 
associated with death, highlighting its clinical utility 
in prognostication. Future multicenter studies with 
larger cohorts and inclusion of treatment variables 
are recommended to validate these findings and 
guide critical care practices in Nepal.

Limitations
First, the study was conducted in a single center, 
which may limit generalizability to other hospitals 
in Nepal with different patient populations or 
resources. Second, the relatively small sample 
size may affect the precision of subgroup analyses. 
Third, potential confounders such as comorbidities, 
treatment modalities, and time to intervention were 

not fully explored, which could influence outcomes.
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