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ABSTRACT  

Background 

Sepsis is a significant cause of morbidity and mortality worldwide with an increasing 

incidence. The qSOFA is used as a screening tool for sepsis in developed countries. This study 

aims to determine the impact of qSOFA in the prediction of outcome in adult patients admitted to 

the ICU of Kigali University Teaching Hospital (CHUK), with or without a suspected infection.  

Methodology.  

Data of adult patients admitted in ICU of CHUK were retrospectively and prospectively 

collected from May 2019 to December 2020. 

I entered data in Epi-Info version 3 then defined high versus low-risk groups according to 

their qSOFA scores. I calculated raw mortality and prognostic performance values for both risk 

groups and analyzed AUROC as primary outcome and average ICU length of stay and post- ICU 

discharge mortality rate as secondary outcome. 

Results: 

The study consisted of 148 participants. One hundred and forty one were enrolled for 

analysis with 40 (28.4%) in the high-risk group (qSOFA score ≥2) and 101 (71.6%) in the low-

risk group. The median age was 33 (IQR: 24-41.5) for the high-risk group, which was 

significantly smaller than the median age of 40 (IQR: 31-59) for the low-risk group (Z=2.55, 

p<0.05). Altered mentation was the main reason of admission with 32 (80%) cases with GCS 

<15 in the high-risk group and 40 (40%) in the low-risk group. ICU and post-ICU discharge 

mortality rate in the high-risk vs. low-risk group was 20% and 0% vs. 19.6% and 3.5% 

respectively. The prognostic performance value of the qSOFA score (with a cutoff of 2) in 

predicting ICU mortality consisted of 29% sensitivity, 73% specificity, 21% positive predictive 

value, and 80% negative predictive value. The area under the receiver operating characteristic 

curve was 0.555 (95% CI -.528-0.589). The median ICU length of stay was 6 days (IQR 2-10) 

and 5 days (IQR 3-11)  for the high-risk vs. low-risk group with an absolute difference of 2.89 

(95% CI -1.83 to 7.62, p-value 0.118). 

Conclusion: 

Following the index study it was found that the qSOFA score was a poor predictor of ICU 

outcomes in this setting. 

Key words:  Sepsis, quick Sequential Organ Failure Assessment, Intensive care Unit. 
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CHAPTER I. INTRODUCTION 

I.1. Background 

Sepsis is a significant cause of morbidity and mortality worldwide, with an incidence of 

240 cases per 100,000 population in high income countries (HIC) and more than 19 million 

sepsis cases and 5 million sepsis-related deaths estimated to occur annually—the majority in low 

and middle-income countries (LMICs). ICU and hospital mortality rates in patients with sepsis 

reported as 25.8% worldwide; 47.2% in Africa; 29.1% in Rwanda (1–5). 

Despite the significant burden and poor outcomes of this critical illness in LMIC, few 

studies have been published defining intensive care management strategies settings (1,6).  

Sepsis is currently defined as life-threatening acute organ dysfunction secondary to a 

dysregulated host response to infection. To improve the identification of patients at risk for 

clinical deterioration from infection, the Third International Consensus definition for sepsis and 

septic shock (Sepsis-3) recommends a quick scoring system, the ―quick sequential organ failure 

assessment score‖ (qSOFA), comprises 3 elements assessed at the bedside (altered mental status 

with a Glasgow Coma Scale (GCS) <15, respiratory rate ≥22 bpm, and systolic blood pressure 

<100 mmHg) and without the need for laboratory tests. Patients who show abnormalities of 2 out 

of 3 elements are considered at risk for clinical deterioration and therefore early intervention 

should be initiated during the first hour of recognition (7–9). 

The qSOFA is used as a screening tool for sepsis in developed countries and helps to 

identify patients at higher risk for excess hospital mortality among adults with suspected 

infection. However, there is limited information on the epidemiology of sepsis in low and 

middle-income countries (LMIC), including Rwanda. It is not clear that prognostication tools 

validated in developed countries are applicable to resource-constrained settings. Many factors 

may alter the utility of the tool in a setting like Rwanda; some examples include differences in 

comorbidities, genetic background, nutritional status, and therapeutic options available in the 

ICU (10).   

The ICU of Kigali University Teaching Hospital (CHUK) receives medical as well as 

surgical critically ill patients with variable indications for admission: About 41.9% of Rwandan 

patients at two major teaching hospitals in Rwanda were diagnosed with sepsis within 24hours of 

ICU admission, 33.2% with severe sepsis, and 20.9% with septic shock. Frequently, the 



 

2 

 

diagnosis of infection is often made late and each of these diagnosis was associated with higher 

mortality  (p < 0.001, respectively)(11). We therefore hypothesized that early application of 

qSOFA, before a specific condition is considered would help to reduce mortality.  This study 

aims to determine the impact of qSOFA in the prediction of outcome in all patients admitted to 

the ICU of CHUK, with or without a suspected infection.  

 

I.2. Study objectives: 

I.2.1. General Objective: 

To determine the impact of qSOFA score at admission to ICU in predicting hospital 

outcomes for critically ill patients at CHUK. 

 

I.2.2. Specific objectives: 

To determine the distribution of qSOFA scores for patients admitted to ICU at CHUK.  

To analyse the ability of qSOFA in predicting mortality and ICU length of stay. 

 

I.3. Research question  

 Does the distribution of qSOFA scores for patients admitted to ICU predict their risk of 

clinical status deterioration? 

Is the qSOFA reliable in predicting mortality and ICU length of stay at CHUK? 

 

I.4. Significance of the study  

Sepsis is among high leading causes of morbidity and mortality worldwide with an 

increasing incidence. It is not clear that screening tools validated in developed countries are 

useful in limited settings. Many factors, including differences in comorbidities, nutritional status, 

and therapeutic options available in the ICU may alter the utility of the tool in a setting like 

Rwanda. We therefore want to determine whether using the qSOFA score predict outcome of the 

patients admitted in ICU at CHUK. 
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I.5. Definition of concepts operational meaning. 

qSOFA: also known as quick Sequential Organ Failure Assessment. It is defined by three 

criteria derived from three major organs used in the original SOFA score as follows: acute 

respiratory failure defined by an increased respiratory rate superior to 22 bpm, altered mentation 

with a GCS<15 and a low blood pressure as a systolic blood pressure less than 100mmHg 

(Singer M. 2016).  

Sepsis: is defined as presence of presumed infection with life-threatening organ 

dysfunction caused by a dysregulated response of the host to the presence of an infection 

materialized most of the time by fever, elevated WBC and/or presence of pus(7). 

ICU: also known as critical care unit. It is a multidisciplinary and Inter-professional unity 

dedicated to the comprehensive management of patients having, or at risk of developing, acute, 

life threatening organ dysfunction. Intensive care uses an array of technologies that provide 

support of failing organ systems, particularly the lungs, cardiovascular system, and kidneys (12).  

 

I.6. Structure and organization of the study 

This study report is organized into two main parts; the first part consists of title page, 

abstract, dedication, acknowledgements, table of content, list of figures and tables and list of 

acronyms and abbreviations. The second part consists of six chapters. Chapter one includes the 

introduction, background, aims of the study, research objectives and questions, significance of 

the study, definition of concepts, structure/organization of the study.  Chapter two reviews the 

theoretical and empirical literature of the topic. Chapter three is the methodology that includes 

research design, research approach, research setting, population, sampling, data collection 

process, data analysis methods, ethical considerations, data management, data dissemination, 

limitations and challenges to the study. Chapter four is made of introduction, demographic 

characteristics of respondents, presentation of results. Chapter five is composed of discussions, 

while the sixth is made of conclusion and recommendations. 
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CHAPTER II. LITERATURE REVIEW  

II.1. Introduction 

This chapter depicts the extensive literature on qSOFA. It is made of theoretical literature 

review including definition, parameters as well as interpretation of qSOFA and empirical 

literature review.  The recent quantitative and qualitative research is explored to provide the 

current and consistent literature. Search engines used are Medline, Pub Med, Google Scholar and 

HINARI. 

  

II.2. Theoritical literature review 

II.2.1. Definition 

qSOFA: also known as Quick SOFA, is defined by three criteria derived from three 

major organs used in the original SOFA score as acute respiratory failure defined by an increased 

respiratory rate superior to 22 bpm, altered cognition with a GCS<15 and a low blood pressure as 

a systolic blood pressure less than 100mmHg (Singer M. 2016). Contrarily to the SOFA score, 

the qSOFA is mortality predictor and not per se a standalone diagnostic test for sepsis. 

 

II.2.2. Parameters of qSOFA scores 

Altered mental status (GCS <15)  

Respiratory rate ≥22 

Systolic blood pressure < 100mmHg. 

Each component of qSOFA score has either zero or 1 point, meaning that the minimum 

score is 0/3 and 3/3 for the maximum. 

 

II.2.3. Interpretation of qSOFA score. 

A ―positive‖ qSOFA score (≥2) suggests high risk of poor outcome in patients with 

suspected infection. These patients should be more thoroughly assessed for evidence of organ 

dysfunction. 

A positive qSOFA score by itself should not trigger sepsis-directed interventions like 

initiation of broad-spectrum antibiotics; rather it should prompt clinicians to further investigate 

for presence of organ dysfunction or to increase frequency of monitoring. 
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The sepsis-3 task force recommends that a positive qSOFA score should prompt the 

calculation of a SOFA score to confirm the diagnosis of sepsis. This remains controversial, as 

qSOFA has been shown to be more predictive than SOFA outside of the ICU setting. 

Even if the qSOFA score is initially ―negative‖ (<2), it can be repeated if there is a change in the 

patient’s clinical status. 

II.3. Empirical literature review 

The quick SOFA score was introduced in February 2016 by the task force as a rapid 

bedside clinical score to identify patients with suspected infection that are at greater risk of bad 

outcome. The primary outcome was in-hospital mortality, and the second one was ICU length of 

stay greater or equal to three days. It was meant to replace the SIRS criteria that were believed to 

be less sensitive and specific (13).  The qSOFA score was retrospectively derived and internally 

validated in a 2016 study by Seymour et al. 148,907 cases with suspected infection in and 

outside the ICU setting were included. In patients outside of the ICU with a qSOFA score ≥ 2, 

there was a 3- to 14-fold increase in the rate of in-hospital mortality. Among ICU patients, 

however, the predictive validity of SOFA for in-hospital mortality was statistically greater than 

qSOFA(14). The qSOFA score was prospectively validated in an emergency department 

population in a study including 879 participants across 30 emergency departments in four 

countries. The qSOFA score resulted in greater prognostic accuracy for in-hospital mortality than 

SIRS or severe sepsis(15).  

Raith et al. externally validated the SOFA and qSOFA in a population of 184,875 

participants with an infection-related admission diagnosis who were retrospectively identified 

and analyzed. An increase in SOFA score of 2 or more points had greater prognostic accuracy 

for in-hospital mortality than the SIRS criteria or qSOFA score in an ICU population(14).  

In LMIC, other studies found mixed results in using the qSOFA score as a predictor of 

mortality. A prospective observational study of emergency department qSOFA scores at a single-

center in Malawi found poor sensitivity when using the qSOFA score as designed, but noted a 

significant improvement when using GCS as independent risk factor for mortality (72% to 79%). 

In this example, the high-risk group consisted of those with a qSOFA score ≥2 and/or a GCS 

<15(16).  
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ALUSIA et al 2018 found that positive qSOFA scores had a sensitivity of 0.51 and a 

specificity of 0.83 for in-hospital mortality as compared with a sensitivity of 0.86 and a 

specificity of 0.29 for positive SIRS scores(17). 

RUDAKEMWA at al. assessed the accuracy of the MEOWS and the qSOFA score in 

predicting mortality for obstetric patients admitted to ICU and found as easy tools as their 

components are part of routine clinical evaluation. They stated that qSOFA and MEOWS have 

good discriminative power with an AUROC  of 0.76 [0.65-0.87], p < 0.0001 and 0.77 [0.66-

0.880], p < 0.0001 respectively(18). 
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CHAPTER III. METHODOLOGY  

III.1. Introduction 

This study is a mixed retrospective and prospective cohort study performed among adult 

ICU patients at CHUK, the largest referral hospital in Rwanda with 519 beds, including, 7 ICU 

beds and 4 HDU (High Dependency Unit) beds. After obtaining approvals from the Institutional 

Review Board (IRB) of the University of Rwanda and from the hospital, this study was 

conducted during 20 months from May 2019 to December 2020. Participants of this study were 

all adult patients who were above 18 years old and admitted to the ICU or HDU during the 

period of the study. The researcher excluded patients who were intubated or sedated prior to ICU 

admission, or who were suffered from cardiac arrest before ICU admission. Census sampling 

method was used and target sample size was calculated using Epi Info version 3 (US Centers for 

Disease Control, Atlanta, GA) considering that the ICU/CHUK admits 500 patients per year and 

then analyzed using a combination of SPSS and Excel software.  

 

III.2. Research design  

Mixed retrospective and prospective cohort study was conducted during 20 months from 

May 2019 to December 2020. 

 

III.3. Research approach 

Quantitative approach was applied to the present research. A quantitative approach is the 

study that involves statistical measurement (numbers) or numerical analysis of data(19). 

 

III.4. Research Setting  

The study was conducted at Kigali University Teaching Hospital (CHUK). This was built 

in 1918 by a group of missionaries referred to as Pennies through the initiative of the official 

Authorities of Belgium. The hospital began with four rooms for hospitalization and a dispensary.  

CHUK was awarded the status of a referral and teaching hospital on 7/12/2000 by the law 

N
o
41/2000 and then expanded. Currently CHUK has a capacity of admitting 519 patients. Its 

mission is to provide education and clinical training for medical profession, to deliver high-
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quality medical care for all categories of people and to develop research. The intensive care unit 

at CHUK is made of 7 ICU beds and 4 HDU beds.  

 

III.5. Study population 

The study had 148 participants including 62 participants for retrospective and 86 

participants for prospective study.  

  

III.6. Sampling. 

III.6.1. Sampling strategy. 

In this index study a census sampling method was used. Census sampling is a strategy of 

sampling during which everyone in the research population is part of the sample, and the whole 

research population make the research sample size.  

Inclusion criteria 

All patients who were above 18 years old admitted in ICU and HDU during the period of 

the study. 

Exclusion criteria 

Intubation; sedation or cardiac arrest prior to ICU admission. 

Refusal of patient or caretaker to participate in the research. 

 

III.6.2. Sample size. 

In our research, the target sample size was made by all patients fulfilling the inclusion 

criteria. Thus the total sample size was 148 participants made by 62 cases for retrospective and 

86 cases for prospective study. 

 

III.7. Data collection 

III.7.1. Data collection tool. 

To achieve the objectives of our research, an elaborate a tool composed by 6 parts 

including hospital and demographic data; patient’s service origin; indication of ICU admission; 

qSOFA parameters; patient’s comorbidities and finally ICU outcomes. 
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Validity of the tool. 

The validity was ensured by expert in critical care and current evidence based practice.  

 

Reliability of the tool. 

The reliability was ensured by calculating internal consistency reliability coefficient of 

0.85 (Cronbach Alpha) and test retest method which showed a reliability coefficient of 0.83, 

p=0.04. 

 

III.7.2. Data collection procedure 

The collection of data comprised a retrospective cohort collected from ICU registries, 

files and the open clinic system from May 2019 to February 2020. From March to December 

2020, we collected data for the prospective cohort and we recorded desired data within one hour 

after admission in ICU and or HDU. A pre-designed questionnaire composed by 6 parts 

including hospital and demographic data; patient’s service origin; indication of ICU admission; 

qSOFA parameters; patient’s comorbidities  and finally ICU outcomes have been used to collect 

data.   

 

III.8. Data entry and statistical analysis   

Data were entered in Epi-Info version 3 then analyzed using a combination of SPSS and 

Excel software. We defined high versus low-risk groups according to their qSOFA scores, and 

those with a score greater than or equal to 2 points were defined as high-risk group and the ones 

with less than 2 points of qSOFA score were qualified as low-risk group. Based on this 

classification, we calculated raw mortality and prognostic performance values for both risk 

groups and analyzed AUROC as primary outcome and average ICU length of stay and post- ICU 

discharge mortality rate as secondary outcome as well as sensitivity, specificity and positive / 

negative predictive value. We also compared the age groups with Wilcoxon test. 
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III.9. Ethical considerations 

III.9.1. Ethical issues: 

I obtained an ethical approval N° 571/CMHS IRB/2019 from the IRB of the University 

of Rwanda, College of Medicine and Health Sciences. 

I obtained also the ethical approval from the University Teaching Hospital of Kigali to 

conduct this data collection in its ICU and archive. 

 

III.10. Data Management  

Multiple measures were taken to ensure the confidentiality such as electronic password-

protected documents. Hard copies have to be kept for 5 years in locked file and after this time 

they will be discarded. Only the principal investigator has the access to these data. 

 

III.11. Data dissemination 

Research findings will be presented to the ICU team and all ICU users in CHUK. 

I will present results in local conferences where hospital and national decision makers 

may be present. 

Finally, I will write and publish a paper in local medical journals as well as in 

international peer review journal for further research consultation. 

 

III.12.Problems and Limitations of the Study  

The study was in part retrospective, with important consequences such as missing data 

and lack of uniformity in the assessment of qSOFA (particularly in the GCS assessment). 

However, only 4.72% of participants were excluded due to a lack of more than one qSOFA 

parameter. The study was limited to adult ICU patients and was only performed as simple 

observational study at one hospital centre. This study did not test whether the qSOFA score 

reflects any information that might discriminate different types of infection or infection-

associated organ dysfunction in the assessment of outcomes. 
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CHAPTER IV. RESULTS 

IV.1. Introduction  

This chapter presents the findings of our study according to the research objectives. The 

results are presented in tables with percentages based on the total high or low-risk group not on 

the number of values present and figures according to qSOFA risk categories which are preceded 

by a short summary of the contents within the tables or figures. 

  

IV.2. Patient’s enrolment 

The study consisted of 148 participants. During the data collection period, we excluded 

all cases that did not meet our inclusion criteria. During data analysis, we exclude cases where 

less than 2 variables contributing to the qSOFA score were available, a total of 7 participants. 

There were 40 participants in the high-risk group (with a qSOFA score ≥2) and 101 participants 

in the low-risk group.  

 

  Figure 1 Participant inclusion flow chart. 
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IV.3. Patient’s characteristics at ICU admission. 

A hundred forty one patients were enrolled including 23 vs. 52 females and 17 vs. 49 

males in high-risk vs. low-risk group respectively. Twenty-three participants had a qSOFA score 

of 0; 78 had a score of 1; 36 had a score of 2, and 4 had a score of 3. The median age was 33 

(IQR: 24-41.5) for the high-risk group, which was significantly smaller than the median age of 

40 (IQR: 31-59) for the low-risk group (Z=2.55, p<0.05). 

Table 1 Patient’s characteristics 

Characteristics High-risk Low-risk Wilcoxon Test P-value 

Total (%) 40 (28.4) 101 (71.6)   

Gender, No. (%)     

Male 17 (42.5) 49 (48.5)   

Female 23 (57.5) 52 (51.5)   

Age, (years)     

Median (IQR) 33 (24-41.5) 40 (31-59) Z=2.55 <0.05 

No. (%)     

<75 37 (92.5) 87 (86.1)   

≥75 3 (7.5) 14 (13.9)   

 

IV.4. Reason of ICU admission. 

As anticipated in the high-risk group, I found a significantly higher proportion of cases 

with altered mental status (75%), respiratory failure or distress (75%), confirmed sepsis (40%) 

and hypotensive shock (35%) as the admitting diagnosis.  

 

Table 2 Admitting diagnosis. 

Admitting diagnosis High-risk Low-risk P-value 

Altered Mental Status, No. (%) 30 (75) 42 (41.6) < 0.00001 

Trauma, No. (%) 7 (18) 25 (25)  

Status epilepticus, No. (%) 1 (3) 3 (3)  
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Respiratory failure or distress, No. (%)  30 (75) 31 (30) < 0.00001 

Acute renal failure, No. (%)  1 (2.5) 5 (5)  

Intoxication, No. (%)  0 2 (2)  

Hypotensive shock, No. (%)  14 (35) 4 (4) < 0.00001 

Post-operative recovery, No. (%)  3 (7.5) 29 (28.7) 0.00023 

Pre-eclampsia and/or eclampsia, No. (%)  1 (2.5) 3 (3)  

Confirmed sepsis, No. (%)  16 (40) 14 (14) < 0.00001 

 

IV.5. qSOFA parameters. 

There were 32 (80%) participants with GCS <15 in the high-risk group and 40 (39.6%) in 

the low-risk group.  The median respiratory rate was 27 breaths per minute (IQR: 24-33) for 

high-risk group and 20 breaths per minute (IQR: 17-26) for the low-risk group. The median 

systolic blood pressure was 108 mmHg (IQR: 90-142) for the high-risk group and 127 mmHg 

(IQR: 110-139) for the low-risk group. 

 

Table 3 qSOFA parameters. 

qSOFA parameters High-risk Low-risk 

Glasgow Coma Scale score <15, No. (%)
a
 32 (80) 40 (39.6) 

Respiratory rate, median (IQR), breaths/min 27 (24-33) 20 (17-26) 

Systolic Blood pressure, median (IQR), mmHg 108 (90-142) 127 (110-139) 

a
 percentage are based on the total high or low-risk group not on the number of values present 

 

IV.6. Patients comorbidities 

In this study, 55% in high-risk and 53% in low-risk group were not presenting any 

comorbidity. However, I found a significantly higher number of patients with AKI or CKD in the 

high-risk group (12.5%) than in the low-risk group (5%). 
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Table 4 Comorbidities. 

Comorbidities, No. (%)  High-risk Low-risk P-value 

Diabetes mellitus, No. (%)  7 (17.5) 11 (10.9)  

Cardio-vascular disease, No. (%)  8 (21) 24 (24)  

Cancer, No. (%)  0 2 (2)  

Chronic respiratory failure, No. (%)  1(3) 2 (2)  

Acute Kidney Injury or Chronic Kidney 

Disease, No. (%)  

5 (12.5) 5 (5) 0.048 

Chronic liver disease, No. (%)  3 (8) 2 (2)  

HIV or AIDS, No. (%)  3 (8) 7 (7)  

Other 4 (10) 11 (11)  

Non comorbities, No. (%)  22 (55) 54 (53.4)  

 

IV.7. ICU outcomes 

The overall CHUK ICU mortality rate during the study period was 39.3% in 2019 and 

40.1% in 2020. The ICU mortality rate in my sample was 20% in the high-risk and 19.6% in the 

low-risk groups. The post-ICU Mortality rates were 0% in the high-risk group vs 3.5% in the 

low-risk group. The median ICU length of stay was 6 days (IQR 2-10) for the high-risk group 

and 5 days (IQR 3-11) for the low-risk group with an absolute difference of 2.89 (95% CI -1.83 

to 7.62, p-value 0.118).  

 

Table 5. Primary and secondary outcomes organized into total patient cohort and qSOFA 

risk groups. 

 Overall High Risk Low Risk P-value 

ICU Mortality Rate (%) 20.% 20.0% 19.6% 0.98 

Post-ICU Mortality Rate (%) 4% 0% 4% 0.65 

Length of Stay median (IQR) 5 (3-10) 6 (2-10) 5 (3-11) 0.12
a
 

a
 p-value based on an absolute difference of 2.89 
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Figure 2. Mortality rates organized by qSOFA scores. 

 

 

Figure 3. ICU length of stay outcomes organized by qSOFA risk groups 

 

In our study, the prognostic performance value of the qSOFA score (with a cutoff of 2) in 

predicting ICU mortality was as follow: 29% sensitivity, 73% specificity, 21% PPV, and 80% 

NPV. The area under the curve was 0.555 (95% CI -.528-0.589). 
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Figure 4 Receiver Operating Curve for ICU mortality:  0.555 (95% CI 0.528 - 0.589) 

The performance values of the qSOFA in predicting post-ICU mortality were 72% 

specificity and 95% NPV.  
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CHAPTER IV. DISCUSSION 

This combined retrospective and prospective study had the main objective of determining 

the impact of qSOFA score at admission to ICU in predicting hospital outcomes for critically ill 

patients at CHUK and found the qSOFA score to be a poor predictor of ICU mortality at this 

single center. The overall ICU mortality rate in my cohort was 20% which was half of the overall 

ICU mortality during the timeframe of the study. There was no significant difference in crude 

mortality between high-risk and low-risk groups as defined by qSOFA (p-value 0.98), indicating 

a qSOFA score of two or greater was not associated with a higher mortality. For ICU mortality, 

we found a sensitivity of 29%, a specificity of 73%, a positive predictive value of 21%, and a 

negative predictive value of 80%. These predictive performance values show that the qSOFA 

score performed better at ruling out mortality, but not reliably. With an AUROC of 0.555, I 

found that a qSOFA score of 0 is a reliable predictor of survival but that scoring a qSOFA score 

of 1 or above is not.  For the secondary outcome, the qSOFA score also did not serve as an 

accurate predictor of post-ICU mortality (p-value 0.07). For this outcome, the specificity was 

71% and the negative predictive value was 95%, again indicating that the qSOFA could 

potentially be more useful at ruling out mortality risk in those with a low qSOFA score. Another 

secondary outcome for this study was ICU length of stay. I did not find a significant difference in 

the length of stays between the two risk groups. 

In this study, the qSOFA score at ICU admission showed 29% sensitivity with a cutoff of 

2 and a specificity of 73%. Our findings are supported by a single center retrospective study out 

of the United States that found the sensitivity and specificity for qSOFA in the unadjusted model 

to be 34.8% and 76.1%, with no statistically significant difference between those who did and 

did not have a qSOFA of 2 or more at ICU admission. Two studies out of similar high-income 

countries that looked to validate the qSOFA score outside the ICU setting using prospective 

methods also supported my findings with relatively low sensitivities of 63% and 29.7% for 

qSOFA scores ≥2 in predicting mortality among septic patients. Note that, a high specificity 

(66.7% and 91.3% respectively) was found, which mirrors the specificity of 73% in my study 

(20,21). 

My findings do agree with some of the literature surrounding the use of the qSOFA score 

in LMIC and globally, which varies greatly. A global meta-analysis from 2018 found that the 
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qSOFA score was a poorly sensitive predictor of ICU mortality than the SIRS criteria, but was 

more specific (22). One explanation the authors proposed for this was the heterogeneity of 

average ages within their included studies. Looking at age as a possible explanation for poor 

performance, my study provides useful input as the average age of 43 differs greatly from similar 

studies that validated the qSOFA which typically report median or average ages in the mid-60s 

(14,15). 

When looking specifically at LMIC, our findings are different from research in Malawi 

and Gabon that reported sensitivity and specificity values for overall hospital mortality of 72% 

and 68% vs 87% and 75%, respectively (16,17,23). Other studies have also had mixed results in 

using the qSOFA score as a predictor of mortality. A prospective observational investigation of 

emergency department qSOFA scores at a single-center in Malawi found poor sensitivity when 

using the qSOFA score as designed, but noted a significant improvement when using GCS as 

independent risk factor for mortality (72% to 79%). In this example, the high-risk group 

consisted of those with a qSOFA score ≥2 and/or a GCS <15 (23). When applying this model to 

my cohort, I had a markedly larger number in the high-risk group but still no significant 

difference in crude mortality and a consistent mortality rate for both groups. I did however find 

an increase in the specificity from 29% to 57%, but a decrease in the specificity from 72% to 

43%, indicating that the Huson et al 2017 model did not enhance the utility of the qSOFA score 

as a predictor of ICU mortality in our population.   

In this study, it is notable that the overall ICU mortality for this time period was 

remarkably different from that of the participating cohort (40% overall, 20% participating). This 

raises questions about the types of patients that were included in the study and how the exclusion 

criteria influenced the mortality within our cohort. For example, patients that came to the ICU 

already intubated, sedated or post cardiac arrest that were mostly on mechanical ventilators were 

excluded from this study. The literature shows that the mortality rate of ventilatory support in 

low-resource countries varies from 30-70% (24–26). Excluding ventilated patients alters the 

predictive ability of the qSOFA score for these ICUs as it is possible that much of the mortality 

is happening in this population. 

These findings may have important clinical implications. Even though the qSOFA score 

is widely accepted as a tool of identification and predictor of mortality of septic patients, it failed 
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to predict mortality and ICU length of stay in each individual group of patients in this study and 

in other studies in LMICs (9,10,27). Thus, clinicians specifically in ICU and researchers now 

have data to support the idea for seeking another rapid clinical decision-making tool to be tested 

among ICU patients in LMICs. 
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CHAPTER VI. CONCLUSION and RECOMMENDATION 

I reported the retrospective and prospective data on the impact of qSOFA in terms of 

predicting ICU patients’ mortality and length of stay in a resource-limited setting and found that 

the qSOFA score is a poor predictor of outcome in this environment.  

I recommend further research in a bigger context by improving clinical assessment of 

qSOFA, by working in many centres to increase the sample size and awareness on qSOFA 

utilization. 
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ANNEXES 

The IRB approval from University of Rwanda-CMHS and CHUK. 
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DATA COLLECTION FORM 

Hospital and demographic data 

Patient identification number  

 

Gender  

 

Date of birth         Age  

 

Hospital admission date  

 

ICU admission date    

 

Patient origin 

Emergency Department  

Operating Room 

Post Anesthesia Care Unit 

Maternity service 

Surgical ward 

Medical ward 

Out of CHUK 

 

Indication of ICU admission 

Altered mental status       

Renal failure 

Respiratory distress / failure      

Hypotension / shock       

Polytrauma 

Severe pre-eclampsia / eclampsia   

Infection 

Post-operative recovery 
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Status epilepticus 

Intoxication  

Others (specify) 

 

qSOFA parameters (during one hour of ICU admission) 

GCS         GCS unavailable 

RR        RR unavailable 

SBP         SBP unavailable 

   

Patient comorbidities 

Diabetes mellitus     AKI / CKD 

Chronic respiratory failure    HIV/AIDS  

Chronic liver diseases     Cancer     

Cardiovascular diseases (specify) 

No comorbidity 

ICU outcome 

ICU discharge date       Died in ICU 

 

Hospital discharge date      Died in Hospital 

 

ICU length of stay 

  


