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ORIGINAL RESEARCH 

Introduction

Sepsis and septic shock are disease states that remain elusive to 
any one diagnostic test, with the definitions themselves evolving 
with time. Despite these disparities in previous definitions, they 
are still noted as leading causes of mortality globally with as many 
as 1 in 4 of those afflicted dying.1 In 2016, the Third International 
Consensus Definitions for Sepsis and Septic Shock Task Force 
published updated working definitions and suggested a new 
risk assessment tool, the qSOFA score.4 Sepsis is defined as “life-
threatening organ dysfunction caused by a dysregulated host 
response to infection” and septic shock was defined as “a subset 
of sepsis in which particularly profound circulatory, cellular, and 
metabolic abnormalities are associated with a greater risk of 
mortality than sepsis alone”.4

qSOFA was designed as a bedside score outside of the ICU 
environment, to quickly identify patients with suspected 
infection who are at an increased risk of poor outcomes – namely 
increased in-hospital mortality and prolonged ICU stays  (≥  3 
days).4 It was developed to identify patients who would benefit 
from further evaluation for the presence of possible sepsis or 
indeed infection (if it was not considered previously) prompt 
more frequent observation and initiation or escalation of 
therapy as appropriate.2 The components of the qSOFA score are 
the systolic blood pressure (SBP), the respiratory rate (RR) and 
the Glascow Coma Scale (GCS). A score of 1 is allocated if the 
SBP ≤ 100 mmHg or the RR ≥ 22 breaths per minute or the GCS  
< 15. A qSOFA score of 2 or more was suggested as the prompt for 

clinicians to investigate further and initiate or escalate therapy 
as needed.4 Despite an absence of laboratory criteria, qSOFA 
was noted to have similar, and in some studies, better predictive 
value than the full SOFA score outside of the ICU.4,5 The mortality 
rate for patients with a qSOFA score of 2 or more was 24% in the 
seminal study by Freund et al.,3 but this accounted for 70% of the 
deaths due to sepsis. These findings prompted other researchers 
to evaluate the qSOFA score, with conflicting results.6,7

The qSOFA score was derived from databases in the United 
States of America (USA), and analysed in both American and 
international (European) settings,2 however there were still calls 
for external validation from low- and middle-income countries.8 
Two studies based in the African context, namely Malawi and 
Gabon, showed a promising prognostic value of the qSOFA score 
in resource limited settings.9,10 Larger scale studies have since 
been performed, which confirmed the utility of qSOFA to predict 
mortality in the setting of sepsis,8 but it is still uncertain whether 
this translates to earlier detection of sepsis and improved 
outcomes.11  

Even in a high income country, such as the USA, Lundberg et 
al.12 noted that patients who had developed septic shock as in-
patients had a higher mortality rate than those admitted directly 
to ICU. Patients in general wards also had significant delays in 
referral to ICU and institution of therapeutic measures when 
compared to mean time of commencing therapy in ICU. Shorr 
et al.13 similarly demonstrated the association between a delay 
in ICU admission of septic patients and an increase in mortality, 
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length of hospital stay and incurred costs. Gonҫalves-Pereira et 

al.14 in the INFAUCI trial, however, found no significant difference 

in mortality rates between direct ICU admission and prior 

admission to a general ward, and emphasised early appropriate 

antibiotic therapy as a key modifiable factor in reducing mortality 

regardless of where it was initiated. The authors also highlighted 

the important non-modifiable factors that contribute towards 

mortality such as age, functional status and comorbidities.14

This study was undertaken to determine whether the qSOFA 

criteria was able to prognosticate outcomes in this study 

population. In addition, the association of the duration to ICU 

admission from a qSOFA ≥ 2 with outcomes was evaluated in this 

resource limited setting.

Method

Study design 

This was an observational retrospective study.

Study population 

The study population included all adult in-hospital emergency 

admissions (age 18 years old and above) with a confirmed or 

suspected infection-related diagnosis on admission to ICU2, a 

multidisciplinary unit at Inkosi Albert Luthuli Central Hospital 

between the period of 1 January 2008 and 31 December 2017 

(n  =  235). Of the 235 eligible patients admitted to the ICU 

within the study period, 144 had a qSOFA score ≥ 2 prior to ICU 

admission. 

The exclusion criteria were: elective admissions, no suspicion of 

infection on admission, patients below 18 years of age, repeat ICU 

admissions from the same hospital episode, direct emergency 

ICU admissions from other hospitals, and patients transferred to 

another ICU facility whose eventual outcome was unknown.

Data extraction

Using the ICU2 database, data was extracted over the period of  

1 January 2008 to 31 December 2017. Adult in-hospital 

emergency admissions were identified, and on review of ad-

mission diagnosis they were included if an infection-related 

diagnosis or suspected infection was noted. Patients’ electronic 

medical records were reviewed to extract the necessary 

information to populate data collection tool fields and 

exclusions were made as necessary. One point was allocated 

for the presence of each qSOFA parameter and the qSOFA score 

calculated by their sum. The time of a qSOFA score ≥ 2 was taken 

as the point in time prior to ICU admission at which a score of 2 or 

greater was reached. It was not the time of maximal qSOFA prior 

to admission. Time from a qSOFA score ≥ 2 to ICU admission was 

calculated. Anonymity was maintained as study numbers were 

allocated to each member of the study population.

Statistics

Statistical methodology

IBM SPSS was used to analyse the data. A p-value <  0.05 was 
considered as statistically significant. Associations between 
categorical variables were tested using Pearson’s chi square tests 
or Fisher’s exact tests as appropriate. Non-parametric Kruskal-
Wallis tests were used to compare non-normally distributed 
outcomes between independent groups. Kaplan-Meier survival 
analysis was used to analyse time to event data and log rank 
tests were used to compare survival between groups of patients. 
Logistic regression was used to analyse the association between 
various durations of a qSOFA score  ≥  2 prior to ICU admission 
and outcomes. Primary outcomes were those associations in 
relation to duration of a qSOFA score ≥ 2 namely ICU mortality 
rate, in-hospital mortality rate (ICU mortality plus mortality after 
ICU discharge), and length of ICU stay. Secondary outcomes 
were associations related to the qSOFA score and comorbidities.

Demographics 	
Table I: Demographics and baseline comorbidities of the study 
population

Variable n = 235

Age (years)

       Mean (standard deviation) 46.7 (+/- 17.8)

Sex

       Male 107 *(45.5%)

       Female 128 (54.5%)

Comorbidities

       None 31 (13.2%)

       Present 204 (86.8%)

              Number of comorbidities

                        1 87 (37%)

                        2 69 (29.4%)

                        3 34 (14.5%)

                        4 13 (5.5%)

                        5 1 (0.4%)

               Hypertension 80 (34%) 

               Diabetes mellitus 46 (19.6%)

               Congestive cardiac failure 10 (4.3%)

               Chronic kidney disease 32 (13.6%)

               Chronic obstructive pulmonary disease 11 (4.7%)

               Hepatic insufficiency 6 (2.6%)

               Immunocompromised 95 (40.4%)

               Other 104 (44.3%)

*in brackets as a percentage of total population

The age range of the study population included patients from 
18 to 87 years old with a mean age of 46.7 years. The gender 
distribution showed female patients accounting for 54.5% of the 
study population and males 45.5%. Most patients had several 
comorbidities with hypertension being the most common. A 
large proportion of patients had comorbidities which fell into 
the grouped categories of other and immunocompromised. 
Other comorbidities included baseline comorbidities that did 
not fall into the categories stipulated above, examples include 
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asthma, inflammatory bowel disease, thyroid disease, epilepsy, 

valvular heart disease and arrhythmias among others.

Study population	

235 patients met the inclusion criteria for the study. Of the 235 

admissions to ICU, 104 demised. The ICU mortality rate was 44.3% 

(104/235). Of the 131 patients who were discharged, a further 18 

died in hospital and 113 were discharged home or to their base 

hospital. The total in-hospital mortality rate was 51.9% (122/235).

Of the 235 admissions, 144 had a qSOFA score  ≥  2 prior to 

admission. Of these patients 86 died in ICU and a further 9 died 

in hospital after ICU discharge. Among patients with a qSOFA ≥ 2 

score prior to ICU admission, the ICU mortality rate was 59.7% 

(86/144) and total in-hospital mortality rate was 66% (95/144).

Results 

qSOFA scores prior to ICU admission

Table II: qSOFA scores of study population prior to ICU admission

qSOFA score Total number of patients (n = 235)

0 11 (4.7%)*

1 80 (34%)

2 131 (55.7%)

3 13 (5.5%)

*in brackets as a percentage of total study population

As displayed in Table II above, there were 91 patients who did not 
achieve a qSOFA score ≥ 2 prior to ICU admission. These patients 
were predominantly direct admissions from theatre who had 
deteriorated intraoperatively.

Table III: Duration of a qSOFA score ≥ 2 prior to ICU admission

Duration of qSOFA score ≥ 2 Total subset (n = 144)

< 48 hours 79 (54.9%)*

≥ 48 hours to < 96 hours 21 (14.6%)

≥ 96 hours 44 (30.6%)

*in brackets as a percentage of subset population 

From the subset population who had qSOFA scores of 2 and 3, 
the median length of time from meeting a qSOFA score ≥ 2 to 
ICU admission was 38 hours (total range 0 to 2 555 hours). This 
was a very wide range, so upon further review it was decided to 
separate the duration of a qSOFA score  ≥  2 into arbitrary time 
bands: duration of a qSOFA score ≥ 2: less than 48 hours, 48 hours 
and greater but less than 96 hours, and 96 hours and greater.

Primary outcomes

Duration of a qSOFA score ≥ 2 prior to ICU admission and 
outcomes

ICU mortality

A logistic regression was performed. No significant association 
was found between the duration of a qSOFA score ≥ 2 prior to 
ICU admission and ICU mortality (p = 0.975). The odds ratio (OR) 
comparing the groups of < 48 hours and ≥ 48 hours to < 96 hours 
was 1.106 [95% confidence interval (CI) 0.412–2.974] (p = 0.841), 
and comparing < 48 hours and ≥ 96 hours was 0.983 [95% CI 
0.464–2.083] (p = 0.965). 

In-hospital mortality

A logistic regression showed no significant association between 
the duration of a qSOFA score  ≥  2 prior to ICU admission and 
in-hospital mortality (p = 0.918). The OR comparing the groups 
of < 48 hours and ≥ 48 hours to < 96 hours was 1.098 [95% CI 
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0.397–3.038] (p  =  0.857), and comparing <  48 hours and ≥  96 

hours was 1.176 [95% CI 0.537–2.577] (p = 0.685). 

Length of ICU stay

The median length of ICU stay until demise was 90 hours (total 

range 0–1 613 hours) and until discharge was 94.5 hours (total 

range 12–1 980 hours). There was no correlation between 

duration of a qSOFA score ≥ 2 prior to ICU admission and length 

of ICU stay until demise (p = 0.848) or discharge (p = 0.624). 

Secondary outcomes

qSOFA score and outcomes

There was a linear increase in probability of ICU mortality 

as qSOFA score increased. The association was significant 

(p  <  0.001). Survival analysis demonstrated a significant asso-

ciation between qSOFA score and time to ICU mortality, with 

patients who had higher qSOFA scores dying sooner after ICU 

admission (p = 0.001). There was a linear increase in probability 

of in-hospital mortality as qSOFA score increased.

qSOFA parameters and ICU mortality

Table IV: ICU mortality per qSOFA parameter

qSOFA parameter 
present

ICU mortality when specific 
parameter present

p-value

Systolic blood pressure 
≤ 100 mmHg

56.7% < 0.001

Altered mentation 
(GCS < 15)

65.5% < 0.001

Respiratory rate ≥ 22 
breaths per minute

46.0% 0.266

Using univariate logistic regression, systolic blood pressure and 

altered mentation were both independent predictors of ICU 

mortality (p < 0.001). The respiratory rate on its own was not a 

significant predictor of ICU mortality.

Non-modifiable factors

Comorbidities and outcomes

Univariate analysis showed no significant association between 
singular comorbidities and ICU mortality. Multivariate analysis 
also showed no significant association between number of 
comorbidities and ICU mortality after adjusting for qSOFA scores.

Discussion 

The qSOFA score was designed to improve the identification 
of patients with a poor predicted outcome likely due to sepsis 
using clinical criteria.3 This study analysed whether longer time 
to ICU admission from a qSOFA score  ≥  2 was associated with 
mortality. However, it was found that the duration of a qSOFA 
score ≥ 2 prior to ICU admission as a single variable was not an 
independent predictor of the primary outcomes, namely: ICU 
mortality, in-hospital mortality and length of ICU stay. 

There may be several reasons for these findings. It is possible 
that multiple variables prior to ICU admission, which were not 
measured in this study, influenced outcomes. Appropriate care 
prior to ICU which includes appropriate antibiotic therapy (tim-
ing, dosage and therapeutic drug monitoring), fluid resuscitation 
and source control was not evaluated.14,15 The treatments 
received prior to ICU admission were not standardised either, as 
patients had come from various wards or directly from theatre, 
with various attending physicians responsible for their care. 

Among patients with a qSOFA score ≥ 2, there was a wide time 
range noted before admission to ICU (range 0 to 2 555 hours). 
The reasons for delay in admission of patients with a qSOFA 
score ≥ 2 could be due to limitations in the resources available. 
Resource limitation is an important factor, due to the limited 
number of critical care beds, nursing staff and doctors available, 
which reflects larger provincial and nation-wide shortages.16 In 
2009, the ratio of ICU beds to population in KwaZulu-Natal was 
1:45 000.16 Patients in this study that met a qSOFA score ≥ 2 in 
the ward or high care may have not had immediate access to an 
intensive care unit due to various resource limitations. In these 
situations, the resuscitation, monitoring, source control and anti-
biotics are initiated outside the critical care environment and 
continued until a bed is available in ICU. Another potential reason 
for a significant time delay to ICU admission is failure to recognise 
sepsis and septic shock. Adding to the complexity of diagnosing 
sepsis and septic shock is the similar clinical presentation of 
such varied pathologies as infection, burns or trauma.17 Host 
immune response and causative organisms are variable and 
further affect the presentation of infection and sepsis.18 This 
diagnostic challenge led to the development of the qSOFA and 
SOFA scoring algorithms, as the previously used SIRS (systemic 
inflammatory response syndrome) criteria lacked specificity.4 
There have since been several studies to compare the efficacy 
of these scoring systems in the diagnosis of sepsis. A prospective 
study by Luo et al. found that qSOFA had a lower sensitivity (53% 
vs 98%) and higher specificity (87% vs 18%) in comparison to 
SIRS.6 The authors suggest that the poor sensitivity could be due 
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to sepsis related physiological disturbances not accounted for 

in the qSOFA criteria, such as hypoxaemia, acute kidney injury, 

hyperbilirubinaemia and coagulopathy. Additionally, a qSOFA 

score may be positive in non-sepsis related disease processes 

such as a pulmonary embolus or cardiac failure. 

In another study, Churpek et al. found qSOFA to be a relatively 

late predictor of deterioration compared to SIRS. For example, 

most patients met SIRS criteria (≥ 2) up to 12 hours earlier than 

qSOFA criteria (≥ 2) prior to a composite outcome (death or ICU 

admission).7 SIRS, while less specific, may be superior in the early 

detection and management of infection prior to progression 

to severe organ dysfunction.19 Sartelli et al. have also found 

that the qSOFA score is a not an adequate screening tool as 

it lacks sensitivity and does not prioritise the early detection 

of infection, when treatment may have a larger impact on 

outcome.20 Early diagnosis may, in future, be further augmented 

by the measurement of novel septic biomarkers.21,22

Mortality rates for sepsis in ICU globally is estimated to be 

25.8%,1 however we found a mortality rate of 44.3% in this 

study population. We found mortality rates in this study to 

be higher per qSOFA score than previously described in other 

studies.3 Independent non-modifiable factors such as age and 

comorbidities were considered to be possible contributors to 

mortality, but were not subsequently found to be significant 

factors. Components of the qSOFA score, low systolic blood 

pressure and altered mentation were, however, independent 

predictors of ICU mortality.

Evidence promotes implementing the Surviving Sepsis 

Campaign23 bundles of care as early appropriate treatment may 

lead to superior outcomes regardless of early admission to ICU.14  

Strict application of these measures24 in some environments 

has shown improvement in mortality rates, but even with good 

adherence, mortality may be as high as 29%.25 These persistently 

high mortality rates may be due to non-modifiable factors or a 

failure to meet therapeutic targets, which continue to be defined. 

Future research will hopefully lead to expedited identification 

of pathogens and drug susceptibility testing to make directed 

treatment more effective,26 and genetic testing may assist in 

predicting the potential for a dysregulated host response to 

infection.27 Therapeutic targets for microvascular dysfunction 

are also under continual investigation.28

More studies are required in low- and middle-income countries, 

such as South Africa, to allocate resources appropriately and 

improve management of this often-fatal disease process. This 

study focused on short term outcomes, but it is important to 

note that the devastating consequences of sepsis may continue 

after ICU discharge.29 It is therefore imperative to evaluate 

the strengths and limitations of qSOFA as a predictive tool in 

clinical settings. The available research suggests that it may alert 

clinicians to potential adverse outcomes, but whether these 

outcomes are ultimately modifiable remains unknown. 

Limitations
This is a retrospective, single centre study.
Data collection was dependent on accurate recordings of 
vital signs – inaccurate recording of notes may have led to 
miscalculations of the qSOFA score.
Incorrectly entered admission diagnosis on the ICU database 
may have affected the study population size.
Inclusion criteria limits generalisability to adult patients.
Treatment prior to ICU admission was not standardised.

Conclusions

In adult patients with suspected infection, the duration of 
a qSOFA score  ≥  2 prior to ICU admission had no significant 
association with ICU mortality, in-hospital mortality and 
length of ICU stay. An increasing qSOFA score was significantly 
associated with higher ICU mortality. 
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