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Abstract
Introduction: Intermediate care units (IMCUs) serve as step-up units for emergency department patients and as 
step-down units for critically ill patients transferred from intensive care units.  This study compares four critical illness 
scores for assessment of acutely ill patients and their accuracy in predicting mortality in patients admitted to IMCU.

Methods: A comparative cross-sectional study on patients aged ≥18 admitted to IMCU of Aga Khan University Hospi-
tal from 2017 to 2019. All patients admitted to IMCU from the emergency room were included in the study. Patient’s 
record were reviewed for demographic data, physiological and laboratory parameters. Critical illness scores were 
calculated from these variables for each patient.

Results: A total of 1192 patients were admitted to the IMCU, of which 923 (77.4%) medical records were finally ana-
lyzed. The mean (SD) age of participants was 62 years (± 16.5) and 469 (50.8%) were women. The overall hospital 
mortality rate of patients managed in IMCU was 6.4% (59/923 patients). The median scores of APACHE II, SOFA, SAPS 
II and MEWS were 16 (IQR 11–21), 4 (IQR 2–6), 36 (IQR 30–53) and 3 (IQR 2-4) points respectively. AUC for SAPS II was 
0.763 (95% CI: 0.71-0.81), SOFA score was 0.735 (95% CI: 0.68-0.79) and MEWS score was 0.714 (95% CI: 0.66-0.77). 
The lowest ROC curve was 0.584 (95% CI: 0.52-0.64) for APACHE II.

Conclusion: In conclusion, our study found that SAPS II, followed by SOFA and MEWS scores, provided better dis-
crimination in stratifying critical illness in patients admitted to IMCU of a tertiary care hospital in Pakistan.
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 �Introduction

Critically ill patients often require admission in inten-
sive care units (ICU) which are equipped with intensive 
patient monitoring and also requires 1:1 nurse to pa-
tient ratios.[1, 2]. In lower- and middle-income coun-
tries (LMIC) like Pakistan, ICU are often limited and 
many times patients are admitted to intermediate care 
units (IMCU)s or high dependency units (HDU) [3]. 
IMCU is defined as an independent unit which can ac-
commodate group of patients who are sick and require 
vigorous monitoring. It can act as a “step-up” units for 
patients who are admitted from emergency depart-

ment to these units instead of general wards and can 
act as “step-down” units for critically ill patients who 
were admitted in intensive care units [4, 5].

Most scoring systems are measures of the severity of 
diseases and are used to predict mortality in patients 
in ICU [6]. Deterioration of patients  and subsequent 
need for ICU admission have led to a demand for risk 
stratification tools for early recognition of clinical de-
terioration [7]. Most research on prognostication of 
these acute medical conditions has been done in  ICU 
and not in IMCU [8]. In LMIC like Pakistan, the ICU 
beds are limited and many semi critical to critical pa-
tients end up in IMCU/HDU [9]. Hence scoring sys-
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tems for prognostication of such patients in IMCU is 
absolutely essential.

Each of these scoring systems uses a different com-
bination of parameters to stratify the patients. Scor-
ing systems play an essential role in improving clini-
cal decisions, and identifying patients with unexpected 
outcomes. In previous studies, many of these scores 
have been confirmed to be clinically useful in predict-
ing early deterioration in a patient’s clinical condition 
mostly in patients admitted to ICU [6].

Different scoring systems have been used to assess 
the severity and prognosis of the disease in critical 
care. Acute Physiology and Chronic Health Evaluation 
II (APACHE II), Sequential Organ Failure Assessment 
(SOFA), Modified Early Warning Score (MEWS) and 
Simplified Acute Physiology Score II (SAPS II) are 
common critical illness scores measured in patients ad-
mitted to ICU. There is no evidence to suggest that they 
reflect the severity of illness in patients admitted to 
the IMCU. The main aim of this study was to compare 
these four critical illness scores including APACHE II, 
SOFA, SAPS II and MEWS of acutely ill patients admit-
ted to IMCU and compare the predictive accuracy of 
these four scoring systems in predicting mortality in 
these units. 

 �Method
This was a comparative cross-sectional study, carried 
out on patients aged 18 or above admitted to IMCU 
of medical ward of Aga Khan University Hospital 
(AKUH). The study was conducted after getting an 
exemption from the Ethical Review Committee of the 
institute (ERC Number: 4990-Med-ERC-17). The in-
formed consent was waived by the ERC of our institute. 
The study duration was from 2017 to 2019. 

AKUH is a Joint commission for International Ac-
creditation (JCIA) certified 650 bedded tertiary care 
university hospital located in Karachi, Pakistan. At 
AKUH there is 25 bedded IMCU which is geographi-
cally distributed over 3 sites. IMCU is an open unit 
for acute medical patients who need continuous vi-
tals monitoring along with continuous pulse oximetry 
and they can be offered noninvasive ventilation also. 
The registered nurse (RN) to patient ratio is 1:5 in the 
IMCU and the RN also has support of a nursing assis-
tant all the time for general care of the patient. 

This study included all adult patients aged 18 and 
above with acute medical illnesses who were admitted 

directly from emergency rooms to internal medicine 
intermediate care units (IMCU). Patients who were 
admitted to ICU and general wards and later shifted 
to IMCU were excluded. Patients who had advanced 
care directive with do not resuscitate (DNR) order, and 
patients who were transferred from other services of 
the hospital to Internal Medicine services were also ex-
cluded. Patients who left against medical advice were 
also excluded from this study.

Data was collected from both patient’s electronic 
medical records and review of patient’s files. The in-
vestigators collected the data and personal identi-
fier of the patients were not recorded to keep the data 
anonymous. Demographic variables like age, admitting 
diagnosis, comorbidities, in-hospital management, du-
ration of hospitalization, and condition on discharge 
were recorded. The patient’s files were reviewed for 
physiological parameters i.e. blood pressure, heart rate, 
respiratory rate, urine output, and, laboratory parame-
ters. APACHE II, SOFA, MEWS, and SAPS were calcu-
lated from these variables for each patient (Appendix). 
APACHE II is based on 12 physiological measure-
ments, age and previous health status and is designed 
to provide a measurement of the severity of the disease 
[10]. The SOFA score identifies the number and sever-
ity of failed organs and provides prognostic informa-
tion on mortality rates [11]. MEWS is a simple medical 
score that evaluates vital signs and is useful for risk as-
sessment about the severity of illness [12]. While SAPS 
score comprises 17 components, including 12 physi-
ological variables, age, admission type and underlying 
disease. It provides an estimation of mortality rates for 
different medical conditions [13]. Primary outcome of 
the study was in hospital mortality was taken as out-
come variable. 

Statistical analysis

Statistical analysis was performed through SPSS ver-
sion-22. Mean and standard deviation was used for 
quantitative variable and frequency and percentage 
for categorical variable. Median score and interquar-
tile range for each severity score was calculated for the 
scores due to their skewed distribution.  Comparison 
between survivors and non survivors were made us-
ing a 2 sample T-test. Logistic regression analysis was 
also used to assess the relationship between different 
patient related variables and in hospital mortality.

Accuracy was checked by assessing how well pre-
dicted mortality by APACHE score matched the actual 
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mortality. Discrimination of each score was assessed. If 
a model assigns a higher risk of death to patients who 
die and lower risk to patients who survive, it is said to 
have good discriminative properties. Discrimination 
is characterized by the area under receiver operating 
curve (AUROC) with an area of 1 indicating perfect 
discrimination and area of 0.5 indicating no discrimi-
nation. Comparison of AUROC of different scores 
were done. Finally standardized mortality ratio (SMR= 
observed deaths/predicted deaths) was calculated for 
all models. The statistical methods were verified, as-
suming a significance level of p <0.05.

 �Results
A total of 1192 patients were admitted in the IMCU 
during the study period out of which 923 medical 
records were finally  analyzed (136 (11%) patient’s 
medical records data were not available and 79 (7.8%) 
patients had advanced care directive with do not re-
suscitate order, and 54 (4%) patients were transferred 
from other services of the hospital to Internal Medicine 
IMCU). Mean (SD) age of participants were 62 (± 16.5) 
years and 469 (50.8%) were women. The most common 
acute medical illness admitted in IMCU were acute 
kidney injury; 373 (40%), followed by pneumonia; 265 
(27.7%), and urinary tract infections; 201 (21.8%). The 
overall hospital mortality rate of patients managed in 
IMCU was 6.4% (59/923 patients). 

Comparison of survivor and non-survivor group

The age group 60-80 had the largest number of patients 
(55.62%) in survivor group while the age group 40-60 
forms the largest cohort in non-survivors (44.23%). 
Hypertension was the most frequent comorbid in 
both of the groups with 70% of patients in the survivor 
group and 66% in non-survivor group having this con-
dition. Diabetes was the next most frequent comorbid 
condition present in more than half of the patients in 
both group (54.9%in survivor group and 57.6% in the 
non-survivor group).

In our study, the overall mortality was 59 patients 
(6.4%). The acute medical conditions that were sig-
nificantly different between survivor and non-survi-
vor were; sepsis and septic shock {107(12.3%) versus 
23(38.9%), p value <0.001}, pneumonia {235(27.1%) 
versus 30(50.8%), p value 0.009}, and myocardial in-
farction / pulmonary edema {62(7.17%) versus 9 
(15.25%), p value 0.038}. 

When we analyzed individual diseases we found 
septic shock to be having the highest mortality rates. 
There were 130 patients in the study cohort with work-
ing diagnosis of septic shock. Out of these 107 patients 
were survivors and 23 patients were non-survivors, 
with mortality rate of 17.69% for the disease. Two 
hundred and sixty five patients were admitted with 
diagnosis of Pneumonia. Majority of them survived 
(235/923) and mortality related to the disease was 
found to be only 11.2%. Myocardial infarction (MI) 
incidence was comparatively lower than other disease 
conditions. There were 71 patients in the study cohort 
who had acute MI. Out of them 62 patients survived 
the disease and the mortality associated with this con-
dition was 12.67% (9/71). 

The length of hospital stay was nearly equal in both 
group and was found to be 5.9 ± 4.7 (mean ± SD) days.

The demographic, comorbid and top 10 acute condi-
tions and outcome overall, survivors and non survivors 
are shown in Table 1. 

Critical illness scores

The median scores of APACHE II, SOFA, SAPS II and 
MEWS were 16 (IQR 11–21), 4 (IQR 2–6), 36 (IQR 
30–53) and 3 (IQR 2-4) points respectively.

Comparison of the scores between survivors and 
non-survivors along with area under receiver operator 
curve (AUROC), sensitivity and specificity of various 
scores is shown in Table 2. 

Area under the curve (AUC) of the four scoring 
system for predicting mortality were obtained from 
their receiver operating curves (ROC).The AUC for 
SAPS II was 0.763 (95% CI: 0.71-0.81) which was high-
est among all the scores studied. The AUC for SOFA 
score  was found to be  0.735 (95% CI: 0.68-0.79) and 
for MEWS score it was 0.714 (95% CI: 0.66-0.77). The 
lowest ROC curve among all the scores studied in our 
study was 0.584 (95% confidence interval [CI].: 0.52-
0.64) for APACHE II. Figure 1 shows a plotted graph 
that compares ROC of all the four scores.

Cutoffs were calculated based on the sensitivity and 
specificity achieved form ROC curves. The cutoffs for 
the four scoring system were as follows: SOFA score ≥6 
(sensitivity 64% and specificity 76%, SAPS II ≥39 (sen-
sitivity= 78% and specificity= 62%), MEWS ≥3 (sensi-
tivity= 85% and specificity= 40%) and APACHE II ≥12 
(sensitivity= 70% and specificity= 76.0%).
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Table 1. Demographic, comorbid and top 10 acute conditions and outcome overall, survivors and non survivors of the 
patients admitted to Intermediate care medical units (N=923)

Characteristic N=923 (%) Survivors
N=864/923(%)

Non-survivors
N=59/923 (%) P-value

Age, Mean (SD), years 62 61.2 63.6 0.86
Age Groups
Up to 20 years 1.49% 1.57% 0
20 – 40 years 10.46% 10.39% 7.69%
40 – 60 years 34.16% 33.96% 44.23%
60 – 80 years 46.06% 55.62% 34.61%
80+ years 11.86% 11.62% 13.46%
Gender
Male (%) 454 (49.2%) 421 (48.7%) 33 (55.9%)

0.284
Female (%) 469 (50.8%) 443 (51.3%) 26 (44.1%)
Top 10 common diagnosis
Sepsis, septic shock n, (%) 130(13.1%) 107(12.3%) 23(38.9%) 0.000
Pneumonia n, (%) 265(27.7 %) 235(27.1%) 30(50.8%) 0.009
UTI n, (%) 201(21.8% ) 193(22.33%) 8(13.55%) 0.142
AKI n, (%) 373(40% ) 350(40.5%) 23(38.9%) 0.817
MI and Pulmonary Edema n, (%) 71(7.7% ) 62(7.17%) 9(15.25%) 0.038
Stroke n, (%) 28(3.0% ) 24(2.77%) 4(6.77%) 0.097
Atrial Fibrillation n, (%) 28(3.0 %) 24(2.77%) 4(6.77%) 0.083
Electrolyte Imbalance n, (%) 170(18.4% ) 162(18.75%) 8(13.55%) 0.387
Exacerbation of Obstructive Airway Disease n, (%) 59(6.4 %) 53(6.13%) 6(10.16%) 0.220
Solid Tumors n, (%) 26(2.8% ) 23(2.66%) 3(5.08%) 0.403
Comorbid n, (%)
Diabetes 510 (55.3%) 472(54.62%) 34(57.62%) 0.650
Hypertension 648 (70.2%) 609(70.48%) 39(66.10%) 0.470
Ischemic Heart Disease 307(33.3%) 230(26.62%) 21(35.55%) 0.134
Chronic Kidney Disease 474 (51%) 216(25.00%) 24(40.67%)
Chronic Liver Disease 66 (7.2%) 56(6.48%) 10(16.94%) 0.003
Thyroid Disorders 37 (4.0%) 36(4.16%) 01(1.69%) 0.349
Malignancy 26 (2.8%) 24(2.77%) 2(3.38%) 0.783
HIV/AIDS 7 (0.7%) 6(0.69%) 01(1.69%) 0.391
Length of stay (mean ± SD) 5.9 ± 4.7
Mortality rate n, (%) 59 (6.4%)

SD: standard deviation; UTI: urinary tract infection; AKI: acute kidney injury; MI: myocardial infarction; HIV/AIDS: human immunodeficiency virus/ acquired immunodeficiency syndrome

Table 2. Comparison of critical illness scores overall, among survivors and non-survivors in patients admitted to inter-
mediate care units

Critical Illness scales
Median (interquartile range )

Overall 
(n=923)

Survived
(n=864)

Not survived
(n=59) P-value

APACHE II 16(11-21) 16(11-21) 20(13-25) 0.002

SOFA 4(2-6) 4(2-5) 7(4-10) 0.000

SAPS II 36(30-53) 35(30-42) 44(38-53) 0.000

MEWS 3(2-4) 3(2-4) 5(3-6) 0.000
APACHE: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential Organ Failure Assessment; SAPS: Simplified Acute Physiology Score; MEWS: Modified Early Warning Score
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We also calculated the standardized mortality 
rate (SMR) based on mortality prediction by differ-
ent scores. SAPS II has substantially overestimated 
mortality with SMR = 0.35. APACHE-II score also 
substantially overestimated mortality (SMR=0.256). 
SOFA score moderately overestimated mortality with 
SMR=0.64 and MEWS also showed nearly similar mor-
tality prediction with SMR=0.51. (Table 3)

 �Discussion
In this study, we found SAPS II as performing better in 
predicting mortality in IMCU patients among all the 
four scores studied. SAPS II was found to have an AU-
ROC of 0.76% (95% confidence interval (95%CI: 0.71 
to 0.81) which is the highest AUC among the evaluated 

scores, indicating good predictive accuracy. It showed 
higher sensitivity (78%) but lower specificity (62%). 
SOFA score had AUROC of 0.74(95%CI: 0.68-0.79) 
indicating comparable predictive accuracy to SAPS II. 
However, it exhibited a lower sensitivity (64%) and in-
creased specificity (76%) compared to SAPS II .MEWS 
score with AUROC of 0.71(95%CI: 0.66-0.77) showed 
moderate predictive accuracy. It had the highest sensi-
tivity (85%) among all the scores, indicating its profi-
ciency in identifying critically ill patients. However, it 
had lower specificity (40%), suggesting a higher rate of 
false positives. The lower specificity could lead to un-
necessary interventions or investigations in patients 
who are not critically ill. APACHE II which is known 
validated scoring system for mortality prediction in 
ICU patients was found to have the lowest AUC of 0.58 

Fig. 1. ROC Curve showing four different critical illness scores in patients admitted to IMCU

Table 3. The area under the characteristic curve, sensitivity, and specificity data of critical illness scores in patients 
admitted to intermediate care units

Scores Cutoff 
values

AUC
(95%CI)

P
value

Sensitivity 
%

Specificity 
%

SMR 
(95%CI)

Acute Physiology and Chronic Health Evaluation II ≥ 12 0.584 
(0.52-0.64) 0.004 70 76 0.25 

(0.32-0.19)

Sequential Organ Failure Assessment ≥ 6 0.735 
(0.68–0.79) 0.000 64 76 0.64 

(0.80-0.48)

Simplified Acute Physiology Score II ≥ 39 0.763 
(0.71-0.81) 0.000 78 62 0.35 

(0.45-0.26)

Modified Early Warning Score ≥ 3 0.714 
(0.66-0.77) 0.000 85 40 0.51 

(0.64-0.38)
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(95%CI: 0.52-0.64) of all the scoring systems. suggest-
ing moderate accuracy in predicting patient outcomes. 
It demonstrated relatively balanced sensitivity (70%) 
and specificity (76%), indicating its ability to identify 
both critically ill patients and non-critically ill patients.

The discriminatory performance of SAPS II in our 
IMCU population is comparable to other studies done 
in French, Spanish and North American intermediate 
care units [14-16]. All of these studies done in different 
parts of the world at different point in time, also showed 
SAPS II as exhibiting good performance characteristics 
among different severity scores. In the study from the 
United States, Brusc et al reported SAPS II as having the 
best discrimination power among all the scores studied 
in an intermediate care unit of an academic medical 
centre in United States. They report AUC of SAPS II 
in their cohort of 628 patients of around 0.80 (95%CI: 
0.74 – 0.87) [14]. The French study which was done in 
a close IMCU, which were located in close proximity 
to ICU, in a population of 433 patients also showed 
SAPS II to have the best discrimination and calibration 
with AUC of around 0.85 [16]. In another study done 
in Spain by Lucena et al. on 607 patients admitted to a 
close bed IMCU, again SAPS II score showed AUC of 
0.85 with good calibration and SMR of 0.87 [15]. Our 
study also demonstrate a similar result showing AUC 
for SAPS II of around 0.76 (95%CI: 0.67 – 0.80) and 
was much better in predicting severity of the illness. 
SAPS II uses admission criteria in scoring calculation 
along with acute physiological parameters. The use of 
admission criteria variable might be important in in-
termediate care unit patients’ risk estimation compared 
to ICU patients and might be the reason behind SAPS 
II‘s superior performance beside other. It also has a 
higher sensitivity (78%) compared to both APACHE 
II and SOFA, indicating its proficiency in identifying 
critically ill patients. However, its specificity is lower at 
62%, which means it may result in more false positives. 
In contexts like IMCU setting where it is more impor-
tant to correctly identify critically ill patients while ac-
cepting a higher false positive rate, SAPS II could be a 
suitable choice.

The observed mortality rate in our study was 6.4% 
(59/923 patients). Predicted mortality rate of all the 
scores in our study, overestimated the actual mortality 
rate in our patient population. The standardized mor-
tality rate (SMR) which is the ratio of observed death to 
expected death was found low for all four of the scores 
studied. Even SAPS II which showed comparable dis-

crimination properties (AUROC = 0.763) to the studies 
done in Spain, France and USA markedly overestimat-
ed the mortality rate (SMR =0.35) [10-12]. SOFA score 
moderately overestimated mortality (SMR=0.64) and 
MEWS also showed nearly similar mortality predic-
tion (SMR=0.51). APACHE II one of the most widely 
used severity score has also substantially overestimated 
mortality (SMR=0.256). 

If we look at both discrimination and SMR of all the 
scores in our study, we found SOFA score to be perform 
better than other scores studied with AUROC compa-
rable to SAPS II in our study (0.73 of SOFA versus 0.76 
of SAPS II) and also SMR of 0.64.

SOFA is a validated score for septic population and 
also for ICU patients. Innocenti et al. in a study on 
HDU or IMCU patients (N=3,311) admitted in Ital-
ian hospital, demonstrated a good discriminatory abil-
ity of SOFA score for HDU mortality (AUROC of 0.80 
with Confidence interval of 0.70-0.91, compared with 
MEWS, SAPS, and APACHE score) [17].

In another study from Germany, done on 13,780 
surgical patients who were either treated in IMCU, 
ICU or both of the units, between Ist.January’2012 and 
30th September’2018 by Christian Koch et al reported 
SOFA score as having good mortality prediction for 
mixed ICU/IMCU population. The AUROC of SOFA 
score for mix ICU/IMCU cohort was 0.73 [0.70–0.77]. 
Although for specific IMCU cohort, q-SOFA score 
performed best in that study with AUROC of 0.82 
[0.79–0.84]. compared to SOFA which had AUROC of 
0.52 [0.51–0.53] [18]. SOFA score in all these studies 
and also in our study was taken at the time of admis-
sion    whereas SAPS II and APACHE II scores were 
calculated from the most aberrant data in the 24 hours 
following admission. Collecting data at time of admis-
sion probably makes SOFA score more efficient and 
useful tool and remove biases related to management 
in term of mortality prediction. However, its sensitivity 
is lower at 64%, indicating it may miss some critically 
ill patients. On the other hand, its specificity is 76%. In 
contexts where it is more crucial to avoid false nega-
tives (missing critically ill patients in IMCU requiring 
ICU transfer), the lower sensitivity may be a concern.

In our study APACHE II which is one of the most 
validated tool for ICU patients, did not perform well 
in terms of both discrimination and mortality predic-
tion for our IMCU patient population [19-21]. This in 
contrast to the study done by Brusca et al. on IMCU 
patients which showed AUROC for APACHEII as 0.76 
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(95%CI: 0.70-0.83) which showed good discrimination 
[14]. Our study findings for APACHE II are similar to 
the study done on IMCU patients by Jahn et al. at a 
German University hospital [22]. The patient popula-
tion though was entirely made of cirrhotic patients and 
therefore not similar to our mix disease patient popu-
lation. That study also showed SAPS II as the most su-
perior score. It could be that APACHE II is designed 
for ICU patients and therefore probably not suitable 
for comparatively stable IMCU patients. The reason 
that APACHE could not have good discriminative 
power in these patients admitted in IMCU could be 
that APACHE is a very detailed and includes blood gas 
analysis linked to invasive ventilation, which adds to 
the totals score, while SAPS, SOFA and MEWS do not 
have the blood gas component (mandatory for invasive 
ventilation) and therefore have better discriminative 
power for the non-ventilated IMCU patients. 

While it may not have the highest AUC among 
the evaluated scores, its well-balanced sensitivity and 
specificity could be beneficial in situations like IMCU 
where it is essential to capture both true positive and 
true negative cases with similar importance.

In our study the overall mortality rate was low be-
cause it was conducted at an IMCU which has lower 
mortality in comparison to ICU throughout the world. 
The low observed mortality rates to predict severity 
scores could be attributed to good care quality and 
organization of our intermediate care unit. The inter-
mediate care unit at AKUH have guidelines and proto-
cols for common acute conditions which are based on 
international guidelines and similar to the ones used 
in our ICU. Our study population was relatively young 
(mean age 62 years old) which could have influenced 
the observed mortality rate. Admitting diagnosis of 
pneumonia, sepsis and septic shock or acute MI were 
strong mortality predictors in our study but were pre-
sent in a minority of patients admitted to IMCU. In our 
study population twenty seven percent of patients had 
admitting diagnosis of pneumonia. Sepsis/septic shock 
was present in only 11 percent of the patient popula-
tion and acute MI was reason for admission in only 7% 
of our patient population. 

The strength of this study is that it’s one of the first in 
intermediate care unit comparing critical illness scores 
of patients admitted with a large sample size. The study 
also demonstrates that IMCU serve as a bridging unit 
for critically ill patients in LMIC like Pakistan as the 
number of ICU beds are often limited. There are few 

limitations to our study. Our study was a single cen-
tered study which limits generalizability of the study. 
We only took patients admitted in medical IMCUs and 
not cardiac or surgical IMCUs. In our study we did not 
look at the financial benefits of offering treatment in 
IMCU compared to ICU as in an economically chal-
lenged situation, the cost effectiveness of the care has 
acquired significant importance. 

 �Conclusion
When considering sensitivity, specificity, and AUC, 
the Simplified Acute Physiology Score II (SAPS II) ap-
peared to be the most balanced and effective critical ill-
ness score. It had the highest AUC, indicating better 
overall predictive accuracy, and a relatively high sensi-
tivity (78%) to identify critically ill patients effectively. 
While its specificity (62%) was not as high as some oth-
er scores, it remained within a reasonable range. How-
ever, clinicians and researchers should select a suitable 
score based on the clinical context and the desired bal-
ance between correctly identifying critically ill patients 
and minimizing false alarms.

We need further studies on the topic to find an ideal 
critical illness score for IMCU patients.
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Appendix. Score Calculation and Interpretation

Score Calculation Interpretation
SOFA PiO2/FiO2: (mmHg)

<400 = 1 point, <300 = 2 points, <200 = 3 points, <100 = 4 points Score Mortality

Serum Creatinine: (mg/dl)
1.2-1.9 = 1 point, 2.0-3.4 = 2 points, 3.5-4.9 = 3 points, ≥5 = 4 points

0 - 6
7 – 9

10 – 12
13 – 14

15
15 - 24

<10%
15-20%
40-50%
50-60%
>80%
>90%

Platelets: (x 103/uL)
<150 = 1 point, <100 = 2 points, <50 = 3 points, <20 = 4 points
GCS: (out of 15)
13-14 = 1 point, 10-12 = 2 points, 6-9 = 3 points, <6 = 4 points
MAP/Use of Vasopressor:
MAP < 70 mm/Hg = 1 point
dopamine ≤ 5 µg/kg/min or dobutamine (any dose) = 2 point
dopamine > 5 µg/kg/min OR epinephrine ≤ 0.1 µg/kg/min OR norepineph-
rine ≤ 0.1 µg/kg/min = 3 points
dopamine > 15 µg/kg/min OR epinephrine > 0.1 µg/kg/min OR norepi-
nephrine > 0.1 µg/kg/min = 4 points
Bilirubin: (mg/dl)
1.2 - 1.9 = 1 point, 2.0 - 5.9 = 2 points, 6.0 – 11.9 = 3points, >12 = 4 points

MEWS RR: (breath/min)
≤8 = 2 points, 15-20 = 1 point, 21-29 = 2 points, ≥30 = 3 points Score Plan

HR: (beats/min)
<40 = 2 points, 40-50 = 1 point, 101-110 = 1 point 111-129 = 2 points, >129 
= 3points

1-2 2 hour  
observation

Systolic blood pressure: (mmHg)
≤70 = 3 points, 71-80 = 2 points, 81-100 = 1 point, >200 = 2 points 3 1-2 hour  

observation
Temperature: (oC)
≤34 = 3 points, 34.1-35 = 2 points, 35.1-36 = 1 point, 38-38.5 = 1 point, ≥ 
38.6 = 2 points

≥4 1/2hr observe & 
inform doctor

CNS:
Unresponsive = 3 points, Respond to pain = 2 points, Respond to voice/
New agitation/Confusion = 1 point
Urine Output: (ml in 24hr)
<480 = 2 points, 480-714 = 1 point, >4800 = 1 point

(Continued on next page)
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Score Calculation Interpretation
APACHE II Age: (<44 years = 0 point)

45-54 = 2 points, 55-64 = 3 points, 65-74 = 5 points, >74 = 6 points Score Mortality Rate

Temperature: (Normal: 36 - 38.4oC)
≥ 41 / ≤ 29.9 = 4 points, 39-40.9 / 30-31.9 = 3 points, - / 32-33.9 = 2 points, 
38.5-38.9 / 34-35.9 = 1 point 

0-4 4%

Mean Arterial Pressure (Normal: 70-109 mmHg)
≥160 / ≤ 49 = 4 points, 130-159 / - = 3 points, 110-129 / 50-69 = 2 points 5-9 8%

Heart Rate (Normal: 70-109 bpm)
≥180 / ≤ 39 = 4 points, 140-179 / 40-54 = 3 points, 110-139 / 55-69 = 2 
points

10-14 15%

Respiratory Rate (Normal: 12-24 breath/min)
≥50 / ≤ 5 = 4 points, 35-49 / - = 3 points, - / 6-9 = 2 points, 25-34 / 10-11 = 1 
point

15-19 25%

Oxygenation (mmHg)
If FiO2 ≥ 0.5, use A-a O2: ≥500 = 4 points, 350-499 = 3 points, 200-349 = 2 
points, <200 = 0 point
If FiO2 < 0.5, use PAO2: <55 = 4 points, 55-60 = 3 points, 61-70 = 1 points, 
>70 = 0 point

20-24 40%

Arterial pH (Normal: 7.33-7.49)
≥7.7 / ≤ 7.15 = 4 points, 7.6.7.69 / 7.15-7.24 = 3 points, - / 7.25-7.32 = 2 
points, 7.5-7.59 / - = 1 point

25-29 55%

Serum HCO3 (N: 22-31.9 mmol/L) ‘if ABGs unavailable’
≥ 52 / < 15 = 4 points, 41-51.9 / 15-17.9 = 3 points, - / 18-21.9 = 2 points, 
32-40.9 / - = 1 point

30-34 75%

Serum Na (Normal: 130-149 mmol/L)
≥ 180 / ≤ 110 = 4 points, 160-179 / 111-119 = 3 points, 155-159 / 120-129 
= 2 points, 150-154 / - = 1 point

>34 85%

Serum K (Normal: 3.5-5.4 mmol/L)
≥ 7 / ≤ 2.5 = 4 points, 6-6.9 / - = 3 points, - / 2.5-2.9 = 2 points, 5.5-5.9 / 
3-3.4 = 1 point
Serum Cr (Normal: 0.6-1.4 mg/dL) Score x 2 (if AKI)
≥ 3.5 / - = 4 points, 2-3.4 / - = 3 points, 1.5-1.9 / <0.6 = 2 points
Hematocrit (Normal: 30-45.9% )
≥ 60 / < 20 = 4 points, 50-59.9 / 20-29.9 = 2 points, 46-49.9/ - = 1 point
WBCs (Normal: 3-14.9 x103/uL)
≥ 40 / < 1 = 4 points, 20-39.9 / 1-2.9 = 2 points, 15-19.9 / - = 1 point
GCS = Score: 15 – actual GCS
Chronic Health Status:
2 points = elective postoperative patient with immunocompromise or his-
tory of severe organ insufficiency
5 points = non-operative patient or emergency postoperative patient with 
immunocompromise or severe organ insufficiency

(Continued on next page)
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Score Calculation Interpretation
SAPS II Temperature (oC)

<39 = 0 point, ≥39 = 3 points  Score Mortality Rate

Systolic Blood Pressure (mmHg)
<70 = 13 points, 70-99 = 5 points, 100-199 = 0 point, ≥200 = 2 points 29 10%

Heart Rate (bpm)
≥160 = 7 points, 120-159 = 4 points, 70-119 = 0 point, 40-69 = 2 points, 
<40 = 11 points 

40 25%

PaO2/FiO2 (mmHg) = only if on VENT or CPAP
<100 = 11 points, 100-199 = 9 points, ≥200 = 7 points 52 50%

Urine Output (liter/day)
 <0.5 = 11 points, 0.5-0.99 = 4 points, ≥ 1 = 0 point 64 75%

Urea (g/L)
<0.6 = 0 point, 0.6-1.7 = 6 points, >1.88 = 10 points 77 90%

Serum HCO3 (mmol/L) 
<15 = 6 points, 15-19 = 3 points, >20 = 0 point
Serum Na (mmol/L)
<125 = 5 point, 125-144 = 0 point, ≥145 = 1 point
Serum K (mmol/L)
< 3 = 3 points, 3-4.9 = 0 point, ≥ 5 = 2 points
WBCs (x103/uL)
< 1 = 12 points, 1-19.9 = 0 point, ≥ 20 = 2 points
Bilirubin (mg/dL)
< 40 = 0 point, 40-59.9 = 4 points, ≥ 60 = 9 points
GCS (out of 15)
< 6 = 26 points, 6-8 = 13 points, 9-10 = 7 points, 11-13 = 5 points, 14-15 = 
0 point
Age (years)
<40 = 0 point, 40-59 = 7 points, 60-69 = 12 points, 70-74 = 15 points, 75-79 
= 16 points, >80 = 18 points
Chronic disease
Metastatic cancer = 9 points, Hematological malignancy = 10 points, AIDS = 
17 points
Type of Admission
Elective/Surgery = 0 point, Medical = 6 points, Emergency Surgery = 8 
points

(Continued from previous page)


