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ABSTRACT 

Objective: To determine the sensitivity, specificity, and diagnostic accuracy of the Sequential Organ Failure Assessment score 
in predicting one-month mortality in patients requiring critical care. 
Study Design: Cross-sectional validation study. 
Place and Duration of Study: Department of Surgery, Combined Military Hospital, Rawalpindi, Pakistan Apr to Oct 2020. 
Methodology: This study was conducted on 173 patients requiring intensive care. All patients aged between 20 and 70 years 
diagnosed with disorders secondary to traumatic causes or otherwise who were admitted for critical care were included. Pa-
tients were assessed at the time of admission to the intensive care unit, and their Sequential Organ Failure Assessment scores 
were calculated. A cut-off level of ≥7 was considered to be a high risk for mortality within thirty days of admission. All pa-
tients were followed up for thirty days for the mortality. 
Results: Mean age of our patients was 43.04±11.26 years, of whom 109(60.6%) patients were male. A SOFA score of ≥7 in pre-
dicting the mortality within thirty days of admission for critical care carried a sensitivity of 31.40%, a specificity of 25.53%, a 
positive predictive value of 27.84%, a negative predictive value of 28.92% and a diagnostic accuracy of 28.33%. 
Conclusion: The Sequential Organ Failure Assessment score lacks the diagnostic accuracy to precisely predict the mortality in 
critically ill patients within thirty days of developing the requirement for critical care.  
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INTRODUCTION 

 The global burden of critical-care disease is 
challenging to assess due to the myriad manners in 
which such cases present. However, the problem                     
is undoubtedly significant: COVID-19 alone was 
responsible for over six million deaths in a period of 
less than three years, which were managed in the 
critical-care setting.1,2 Certain centres have reported a 
mortality rate of as high as 34% in patients admitted, 
for any reason, to critical-care units.3 Predicting the 
degree of severity of a patient’s condition, including 
the potential for the mortality, provides the treating 
clinician with valuable information which can       
dictate the course and intensity of management and 
has been shown to improve outcomes when correctly 
employed.4,5 In addition, predicting outcomes                         
is paramount when discussing the patient’s condition 
and offering management options to the patients 
themselves or their attendants.6 

Several different scoring systems have been 
proposed to assess the clinical condition of critically ill 

patients to accurately predict clinical course,    
including mortality, including Acute Physiology and                     
Chronic Health Evaluation Score (APACHE) II,               
Study to Understand Prognoses and Preferences                                 
for Outcomes and Risks of Treatments (SUPPORT) 
prognostic model, and the Simplified Acute 
Physiology Score (SAPS) II system, among others.7,8 
The Sequential Organ Failure Assessment (SOFA) 
scoring system is a simple method for predicting 
mortality incorporating clinical and laboratory 
parameters, which can be readily applied in the 
intensive care setting.9,10 

This study aimed to determine the accuracy of 
SOFA scores in predicting mortality within thirty days 
of admission to the critical care setting and establish a 
local perspective, as there is a paucity of data on this 
aspect. Pakistan’s healthcare system is hampered by a 
lack of resources, rising costs of healthcare, and a 
burgeoning population. Applying scoring systems to 
critically ill patients can help them make appropriate 
decisions in a timely manner, allowing for early 
detection and categorization of severe, sometimes 
terminally ill, patients. Doing so will help the clinician 
take appropriate management steps and provide a 
clearer picture to the patient and/or attendants. 
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METHODOLOGY 

 We conducted the cross-sectional validation 
study from April to October 2020 at the Department of 
Surgery, Combined Military Hospital, Rawalpindi 
after obtaining IERB approval (IERB Ltr no. 98/08/20). 
The EPI sample size calculator was used to calculate 
the sample size, keeping an expected sensitivity                      
of 75.00%, expected specificity of 63.23%, expected 
prevalence of 51.43%, for SOFA score in predicting 
mortality in the intensive care setting within one 
month of admission, from Safari et al.11  

Inclusion Criteria: Patients aged from 20-70 years, of 
either gender, diagnosed with disorders secondary to 
traumatic causes or otherwise, who were admitted for 
critical care in the intensive care unit, were included. 

Exclusion Criteria: Patients who were currently 
pregnant or suffering from hepatitis C, B or HIV,                   
those suffering from neoplastic disease, hypo- or 
hyperthyroidism, malnutrition or chronic infections 
such as tuberculosis, were excluded. 

All the study participants were selected via 
consecutive, non-probability sampling. One hundred 
eighty patients requiring critical care who were 
admitted to the surgical intensive care unit after 
receiving written, informed consent from the patients 
or their legal guardians and all patients were 
documented for a brief history, which included 
demographic information. Patients were assessed at 
admission to the intensive care unit by a consultant 
surgeon with a minimum five-year post-fellowship 
experience, who also calculated the SOFA score. A cut-
off level of ≥7 was considered to be a high risk for 
mortality within thirty days of admission. All patients 
were followed up for thirty days for the mortality.11  

Data was analyzed using the Statistical Package 
for the Social Sciences (IBM SPSS Statistics                             
for Windows version 26, IBM Corp; Armonk, USA).              
Mean and standard deviation were calculated                         
for quantitative variables. Qualitative variables were 
recorded in frequency and percentage. A 2x2 table was 
constructed to calculate the sensitivity, specificity, 
positive predictive value, negative predictive value 
and diagnostic accuracy of SOFA score in predicting 
mortality within one month of admission. 

RESULTS 

 We conducted this research protocol on 180 
patients admitted in the critical-care setting. Our 
patients had a mean age of 43.04±11.26 years. Male 

patients comprised the majority: 109(60.6%). The mean 
body mass index was 25.62±1.87 kg/m2. The majority 
of admissions were for a primary pulmonary disorder 
(59,32.8%), followed closely by generalized sepsis 
(50,27.8%), and polytrauma (36,20.0%). Less common 
primary reasons for admission included renal, hepatic 
and cardiac/neurological indications for admission, 
which accounted for 16(8.9%), 15(8.3%) and 4(2.2%) 
cases, respectively. Prior to admission for critical care, 
the mean duration of illness was 2.52±3.02 days. The 
mean SOFA score for the complete sample at the time 
of admission was 8.57±7.15. 86(47.8%) patients died 
during the study period. Table-I shows the patient 
characteristics and study results, distributed according 
to SOFA score. Table-II displays the 2x2 contingency 
table used for SOFA score to determine the various test 
characteristics. A SOFA score of ≥7 in predicting the 
mortality within thirty days of admission for critical 
care carried a sensitivity of 31.40%, a specificity of 
25.53%, and a diagnostic accuracy of 28.33%, as shown 
in Table-III. 

 

Table-I: Patients’ Characteristics According to SOFA Score 
(n=180) 

Variables 
SOFA<7 
(n=97) 

SOFA ≥7 
(n=83) 

Gender 

Males  57(58.8%) 52(62.7%) 

Females 40(41.2%) 31(37.3%) 

Age (years) 41.33±11.11 45.04±11.17 

Body Mass Index 25.48±1.84 25.78±1.92 

Primary Indication for Admission 

Pulmonary Disorder 30(30.9%) 29(34.9%) 

Generalized Sepsis 29(29.9%) 21(25.3%) 

Polytrauma 19(19.6%) 17(20.5%) 

Renal  Disorder 8(8.2%) 8(9.6%) 

Hepatic  Disorder 9(9.3%) 6(7.2%) 

Cardiac/Neurological 2(2.1%) 2(2.5%) 

Duration of Primary Illness 
(days) 

2.52±2.95 2.52±3.13 

SOFA Score on Admission 2.99±1.83 15.09±5.28 

Mortality 27(27.8%) 59(71.1%) 

 
Table-II: Contingency Table for SOFA Score (n=180) 

 

Mortality According to History at 
Follow Up Total 

Yes No 

Mortality 
According to 
SOFA Score 

Yes True Positive: 27 
False Positive: 

70 
97 

No 
False Negative: 

59 
True Negative: 

24 
83 

Total 86 84 180 
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Table-III: Diagnostic Parameters (n=180) 

Test Sensitivity Specificity 
Positive 

Predictive 
Value 

Negative 
Predictive 

Value 

Diagnostic 
Accuracy 

MPV 31.40% 25.53% 27.84% 28.92% 28.33% 

 
DISCUSSION 

 Prediction models are required in the critical-care 
setting to determine the potential for patient 
deterioration and mortality, which dictates both timing 
and intensity of management. They provide a helpful 
idea of prognosis and can help counsel the patient 
and/or attendants. Our study demonstrated that 
SOFA score alone is insufficient in predicting                         
the mortality within thirty days of admission to the 
critical-care setting for patients who have received 
trauma or surgery. 

A SOFA score of ≥7 in predicting the mortality 
within thirty days of admission for critical care carried 
a sensitivity of 31.40%, a specificity of 25.53%,                           
a positive predictive value of 27.84%, a negative 
predictive value of 28.92% and a diagnostic accuracy of 
28.33% in the current study. López-Izquierdo et al. 
studied thirty-day mortality in patients suffering from 
sepsis. They found that the SOFA score with a cut-off 
of >6 was associated with a sensitivity of 86.7%, a 
specificity of 88.0% and a diagnostic accuracy of 87.9% 
in predicting the morality within thirty days                              
of admission.12 Safari et al. reported slightly lower 
figures with a sensitivity of 75.00%, a specificity of 
63.23% and diagnostic accuracy of 73.00% in their 
study.11 Conversely, Mehta et al. noted that the 
diagnostic accuracy of SOFA score at a cut-off of 6 was 
associated with a lower diagnostic accuracy of 52.94%, 
but which improved to 73.68% with a cut-off of 9.13 

There is considerable variation between the results of 
our study and the results of other studies about the 
diagnostic accuracy of SOFA score in predicting thirty-
day mortality, for which we believe the reasons are 
multifactorial. However, the principal reasons appear 
to be the primary pathology for admission. While our 
patients were under treatment for complications 
secondary to trauma or surgery, the studies quoted 
above studied patients suffering from sepsis and its 
complications, which may account for the differences 
in our results. In addition, the differences may have 
arisen due to other patient characteristics, such as age, 
which are described in detail. To our knowledge,                      
a study based on trauma patients has not been 
previously reported despite an extensive literature 
search. 

Our patients had a mean age of 43.04±11.26 years. 
Studies such as Lu et al. and Bubenek-Turconi et al. 
have demonstrated that older patients have a higher 
risk for mortality for different diseases in the critical-
care setting when compared to younger patients                
with the same degree of organ dysfunction; thus, the 
application of SOFA score to older patients may yield 
more accurate predictions than when it is applied to 
younger ones, an aspect of our research which requires 
further study, and may also account for the differences 
between our study and the aforementioned ones.14,15 

Male patients accounted for 60.6% of our study 
sample. This is in keeping with existing literature: 
studies such as Hollinger et al. and Lat et al. have 
demonstrated that males have higher rates of 
admission to the critical-care setting but have better 
functional outcomes.16,17 Moreover, males have a 
higher rate of trauma, which may account for a higher 
number of male patients in our study sample.18 

The majority of admissions in our study were for 
a primary pulmonary disorder, sepsis or polytrauma, 
which accounted for 32.8%, 27.8% and 20.0% cases, 
respectively. In contrast, less common indications                
for admission included renal, hepatic and cardiac 
/neurological disorders, which comprised 8.9%, 8.3% 
and 2.2% cases, respectively. Khwannimit et al. noted 
that while the SOFA score had a diagnostic accuracy of 
87.4% in predicting the mortality within the first 
month of admission, this accuracy varied considerably 
with the primary pathology present and was as low as 
59.5% in patients with a primary respiratory disorder 
and 56.1% for those with renal dysfunction.19 Thus, 
SOFA score appears to have a varying degree of 
diagnostic accuracy depending on the primary dys-
function present, and may account for the differences 
in accuracy seen between our study and those 
previously conducted. Further research on trauma and 
surgery patients may be in order before concrete 
conclusions can be drawn. 

LIMITATIONS OF STUDY 

The SOFA score is mainly based on laboratory-based 
indices. However, individual variables within the score, such 
as the Glasgow coma scale (GCS), are subject to clinical 
interpretation and may have been reported with some degree 
of variability between observers, which may have had some, 
albeit minimal, influence on the results. Moreover, our study 
had a great degree of heterogeneity regarding the aetiology 
responsible, i.e., the organ system affected, for the 
requirement for critical care; a study with a less diverse 
population in this regard may yield different results. 
Furthermore, while a variety of organ systems were indeed 
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affected in our patients, the primary cause for organ 
dysfunction was either surgery or trauma, which may have 
affected our results.  

CONCLUSION 

The use of the SOFA score in predicting the mortality 
during the first thirty days after admission to a critical care 
setting for complications resulting from trauma or surgery 
was associated with poor sensitivity, specificity and 
diagnostic accuracy in our study. Employing this score with 
other mortality predictors may be of greater use in making 
such predictions and combinations, which may serve as the 
subject for future research. 
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