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Abstract
Background: The pediatric emergency service represents a very important 
link in the care of sick children and children with serious medical conditions, 
such as sepsis. In the Democratic Republic of Congo (DRC), mortality 
from sepsis in children is still very high and no study has analyzed the 
influence of the pSOFA score on vital prognosis in the emergency service.

Methodology: Prospective observational cross-sectional study from April 
1 to September 30, 2022. We included all children aged 1 to 15 suspected 
of sepsis according to SIRS criteria in the Emergency Room of Pediatrics 
at Saint-Joseph Hospital in Kinshasa, Democratic Republic of Congo. The 
pSOFA score was calculated for all patients within 24 hours after infection 
was first suspected in the emergency department and was correlated with 
their evolution within 7 days. The usual statistics were used.

Results: Of 92 patients collected in the study, 10 patients had died within 
7 days of suspicion of sepsis, including 9 with a pSOFA score ≥ 2 and 1 
with a pSOFA score < 2. Respiratory distress, coma, convulsions, oliguria, 
shock and hypothermia were significantly found in patients with a pSOFA 
score ≥ 2. In univariate analysis, we noted that the pSOFA score ≥2 and 
the admission time ≥ 6 days were significantly associated with mortality 
within 7 days with a risk multiplied by 18 and 9 respectively.

Conclusion: Beyond diagnosing sepsis, the pSOFA score may be a good 
predictor of its mortality.
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Introduction
Sepsis and Pediatric Emergency Room

The reception room for pediatric emergencies represents a very important 
link in the care of sick children and it has a very high attendance rate [1]. 
Pediatric emergencies constitute all the morbid states which, in a more or less 
short term, threaten the life of the child and require rapid and adequate care [2]. 
Medical personnel performing emergency department triage may encounter 
serious medical conditions in the patient, such as sepsis. It corresponds to 
the suspected or proven presence of an infection accompanied by systemic 
manifestations of the body [3]. Sepsis is one of the oldest and most elusive 
syndromes in medicine [4].

However, sepsis is difficult to identify and distinguish from other 
pathologies. It represents a major adversary [5], since its clinical manifestations 
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are very variable. They depend on several factors such as the 
site of initial infection, the causative organism and the patient's 
underlying health condition [4]. In addition, the clinical signs 
of a septic syndrome are frequently confused with other non-
infectious causes. The uncertainty caused by these confusing 
similarities can lead to a delay in diagnosis and treatment, 
thus causing a rapid deterioration in the patient's state of 
health that can lead to death [6]. Around the world, about 
6 million children die of sepsis every year. A recent study 
published in England finds that 15% of child deaths are due 
to infection and that of severe sepsis in children has increased 
from 0.56 to 0.89 cases per 1000 children, in all age groups. In 
low-resource countries, septic states are just as burdened with 
heavy morbidity and mortality. In 2015, infectious diseases 
were the cause of more than 50% of deaths of children under 
five, particularly in South Asia and sub-Saharan Africa 
[7]. Mortality related to sepsis in the emergency room is 
high: it is 26.1% in the pediatric department of the C.H.U 
Gabriel TOURE in Mali [2]. A study carried out in Senegal 
in 2005 concerning the epidemiological, bacteriological and 
evolutionary profile of pediatric sepsis recorded a lethality of 
15.6% [8].

pSOFA score and prognosis
In May 2017, the United Nations World Health Assembly 

and the World Health Organization adopted as a global health 
priority the need to improve the recognition, management 
and prevention of sepsis and, among other key points, 

recognized the heavy toll of sepsis on children's health [9,10]. 
Globally, professional medical societies and sepsis advocacy 
organizations have played an important role in developing 
innovative approaches to improve sepsis care for adults and 
children [11]. A current study has developed a pediatric 
version of SOFA called pSOFA by including age-adjusted 
cutoffs for cardiovascular and renal variables and adding the 
PaO2/FiO2 or SpO2/FiO2 ratio as a noninvasive surrogate 
for lung injury. Like the SOFA, the total pSOFA score varies 
between 0 and 24 [12]. Since then, several studies around the 
world have attempted to adapt the SOFA score to pediatric 
patients (pSOFA) to measure the extent of pediatric sepsis 
and to assess its prognostic accuracy relative to other organ 
dysfunction scores. In the USA in 2017, a study conducted 
on the adaptation and validation of the pSOFA score in sick 
children found that this score had excellent discrimination 
in in-hospital mortality [12]. In Australia (2018), the study 
investigating the relationship between mortality and sepsis 
definition score in 2594 patients admitted to pediatrics 
with infection showed that an increase of ≥ 2 points in 
the individual score was associated with a gross increase 
mortality from 3.1 to 6.8% for SIRS and from 1.9 to 7.6% for 
age-appropriate SOFA (pSOFA) [13]. In Saudi Arabia, the 
study by Mohamed O. et al. in 2021 on the epidemiology of 
pediatric sepsis in the pediatric intensive care unit found that 
an increase in pSOFA score > 4 was significantly associated 
with increased mortality, with calculated ORs of 3.6 (95% 
CI: 1.30–9.93; p = 0.013) [14].

Table 1: Paediatric sequential sepsis-related organ failure assessment (pSOFA) score translated and adapted [18].
Neurological: Glasgow Score 15 13-14 45270 45175 <6
Respiratory:
PaO2/FiO2 or ≥400 300-399 200-299 100-199 <100
SpO2/FiO2 ≥292 264-291 221-264 148-220 <148
Hemodynamics 

         
PAM in mmHg
<1month ≥46 <46

Drugs in μg/Kg/
min: Dopamine ≤ 
5 or Dobutamine

Drugs in μg/Kg/min: Drugs in μg/Kg/min:

[1 month – 1 year] ≥55 <55 Dopamine 5-15 or Noradré* 
≤0.1 or Adré** ≤ 0.1

Dopamine >15 or Noradré* 
>0.1 or Adré** >0.1

[1 year – 2 years] ≥60 <60    
[2 years – 5 years] ≥62 <62    
[5 years – 12 years] ≥65 <65    
[12 years-18 years] ≥67 <67    
≥ 18 years old ≥70 <70    
Coagulation: Platelets/μL ≥ 150 000 100 000-149000 50 000-99 000 20 000-49 000 <20 000
Hepatic: Bilirubin mg/dL <1.2 1.2-1.9 2.0-5.9 6.0-11.9 >12.0
Renal: Creatinine mg/l          
<1 month <8 8-9 10-11 12-15 ≥16
[1 month – 1 year] <3 3-4 5-7 8-11 ≥12
[1 year – 2 years] <4 4-5 6-10 11-14 ≥15
[2 years – 5 years] <6 6-8 9-15 16-12 ≥23
[5 years – 12 years <7 7-10 11-17 18-25 ≥26
[12 years – 18 years] <10 10-16 17-28 29-41 ≥42
 18 years old <12 12-19 20-34 35-49 ≥50
*: Noradrenaline **: Adrenaline
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Rationale for the study
In Africa [15] and specifically in the Democratic Republic 

of Congo (DRC) [16,17], mortality from sepsis in children is 
still very high and no study has analyzed the influence of the 
pSOFA score on vital prognosis in the emergency room.

This work will identify the prognostic aspects of sepsis in 
a pediatric emergency in the DRC. The aim of the study is to 
contribute to the improvement of the management of infantile 
sepsis in order to reduce its mortality in our country.

Methods
Study design and participants

This study was carried out in the pediatric Emergency 
Service of Saint-Joseph Hospital in Kinshasa, Democratic 
Republic of Congo. This was a prospective observational 
cross-sectional study, over a period of six months, from April 
1 to September 30, 2022. We included all children aged 1 to 
15 suspected of sepsis according to the SIRS criteria and those 
whose parents had consented to have their child participate. 
Excluded were children whom we were unable to follow for 
a week (transferred outside the hospital, discharged against 
medical advice, etc.). The primary endpoint was mortality 
at 7 days from the date of onset of sepsis. The secondary 
endpoints were the prognosis of sepsis (pSOFA score) and the 
clinical condition on admission. In this study, the prognosis 
of sepsis was assessed using the Sepsis-3 definition. Sepsis-3 
defines sepsis as life-threatening organ dysfunction due to a 
dysregulated host response to infection using the Pediatric 
Sequential Organ Assessment (pSOFA) score. This score 
evaluates six organ systems: respiratory, hematological, 
hepatic, cardiovascular, neurological and renal. A sub-score 
of 0 to 4 points is calculated for each component (Table1). 
The pSOFA score was calculated for all patients within 24 h 
after infection was first suspected in the emergency room and 
was correlated with their evolution within 7 days.

Data collection and analysis
The variables studied were: age, gender, clinical signs on 

admission, clinical and paraclinical parameters defining the 
sepsis (SIRS and pSOFA), future of the child within 7 days. 
The data collected on the medical files were first reported on 
the collection sheets and then recorded on an Excel sheet to 
constitute the database.

The database created using Excel software was then 
transcoded using SPSS for Windows software version 26.00 
(IBM Corp., Armonk, NY, USA) for statistical analysis. 
Descriptive statistics were used. Pearson's Chi-Square or 
Fischer's Exact test was used for comparison of proportions, 
Student's T test for comparison of means and the non-
parametric Mann-Whitney test for comparison of medians. 
The odds ratio (odds ratio: OR) with their 95% confidence 

intervals were used as a measure of association between the 
value of the pSOFA score (<2 or ≥2 points) and the vital 
outcome within 7 days. This ratio was considered significant 
if its 95% confidence interval (95% CI) does not contain the 
value 1, otherwise it is considered insignificant. For all tests, 
the p value < 0.05 was the statistical significance level.

Ethical considerations
The protocol for this work was submitted to the 

biomedical research ethics committee of the School of 
Public Health and obtained its approval under number ESP/
CE/38/2023. This work was carried out in strict compliance 
with the fundamental principles of ethics. Informed consent 
was sought from the parents or carers of the patients, first 
verbally and then in writing using a form.

Results
During our study, we were able to collect 92 patients 

fulfilling the inclusion criteria. The average age of our 
study population was 5.9 years. The age group under 5 
years predominated at 52%. Boys (53.3%) outnumbered 
girls (46.7%) (Table 2). A total of 10 patients, or 10.9%, 
died within 7 days of suspicion of sepsis, including 9 with 
a pSOFA score greater than or equal to 2 points and 1 with 
a pSOFA score less than 2 points (Figure 1); this difference 
was statistically significant (p<0.001) (Table 2). Respiratory 
distress, coma, convulsions, oliguria, shock and hypothermia 
were significantly found in patients with a pSOFA score 

Figure 1: Flow diagram, ERS: emergency reception service; 
pSOFA: Sequential sepsis-related organ failure assessment pediatric; 
*: refusal of consent (n=8), inability to follow up until D7 (n=12).
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  Global Population (n=92) Died at 7 days (n=10) Alivr at 7 days  (n=82) OR [IC95%] p-value
Middle age (years) 5.9 4.1 6.2 0.178

Age groups (year)           0.196

   <5 48(52.2) 7(70) 41(50) 1

   ≥5 44(47.8) 3(30) 41(50) 0.4[0.1-1.7]

Sex 0.456

   Girls 43(46.7) 4(40) 39(47.6) 1

   Boys 49(53.3) 6(60) 43(52.4) 1.3[0.3-5.1]

pSOFA score <0.001

   <2 56(60.9) 1(10) 55(65.8) 1

   ≥2 36(39.1) 9(90) 27(34.2) 18.3[1.4-95]

Admission deadlines mean 6 12.1 6.7 <0.001

Admission deadlines 0.016

   <6days 42(45.7) 1(10) 41(50) 1

   ≥6days 50(54.3) 9(90) 41(50) 9[1.1-74.3]

Table 2: General characteristics of the study population according to vital outcome at 7 days of follow-up.

  Global Population  (n=92) pSOFA ≥ 2 points (n=36) pSOFA < 2 points (n=56) p-value

Clinical signs at ERS

Fever 90(97.8) 34(94.4) 56(100) 0.237

physical asthenia 56(60.8) 16(44,4) 40(71.4) 0.838

Hepatomegaly 32 (34.8) 16(44.4) 16(28.6) 0.119

Respiratory distress 25(27.2) 14(38.9) 11(19.6) 0.043

Coma 25(27.2) 20(55.5) 5(8.9) <0.001

Jaundice 17(18.5) 10(27.8) 7(12.5) 0.065

Splenomegaly 17(18.5) 8(22.2) 9(16.1) 0.458

Convulsion 16(17.4) 12(33.3) 4(7.1) 0.001

Oliguria 8(8.7) 8(22,2) 0(0) <0.001

Shock 5(5.4) 5(13,6) 0(0) 0.028

Urine coca cola 4(4.3) 2(5.5) 2(3.6) 0.649

Hypothermia 2(2.2) 2(5.5) 0 <0.001

Bleeding 2(2.2) 1(2.7) 1(1.7) 0.75

Standard biology at ERS*

Haemoglobin (g/dl) 8.9 8.3 9.3 0.043

Haematocrit (%) 26.7 25 28 0.043

White blood cells (/mm3) 15030 16350 14000 0.363

Platelets (/μL) 178000 162000 179000 0.513

CRP (mg/dL) 74.8 98 54.5 0.289

Creatinine (mg/L) 8 10 8 <0.001

Total bilirubin (mg/dL) 0.8 0.9 0.7 0.002

Died at 7 days 10(10.9) 8(80) 2(20) 0.005

Table 3: Characteristics of patients according to the value of the pSOFA score (greater or less than 2 points) collected in the emergency room.
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≥ 2 points (p<0.05). Regarding biology, we noted that the 
hemoglobin and hematocrit levels were significantly low, 
that of blood creatinine and bilirubin was significantly 
high in these patients (pSOFA score ≥ 2 points), (p<0.05) 
(Table 3). The majority of deceased patients had a pSOFA 
score greater than or equal to 2 points, an admission delay 
greater than or equal to 6 days and a hospital stay less than 
7 days with a statistically significant difference (p<0.05). In 
univariate analysis, we noted that the pSOFA score ≥2 and 
the admission time ≥ 6 days were significantly associated 
with mortality within 7 days with a risk multiplied by 18 
respectively [OR=18.3; 95% CI (1.4-95); p=0.006] and 9 
[OR=9; 95% CI (1.1-74.3); p=0.016] (Table 2).

Discussion
This prospective study underlines the relevance of using 

the pSOFA score upon admission to the pediatric Emergency 
Reception Service (ERS) to predict 7-day mortality in our 
hospital setting in the DR Congo.

In our study we found that 10.9% of patients died within 
7 days. 89.1% of patients survived. Most of the deaths 
within 7 days, i.e. 90%, occurred in patients with sepsis 
according to pSOFA with a statistically significant difference 
(P<0.001). The reported pediatric sepsis mortality rate varies 
widely between studies, particularly between developed and 
developing countries. In Saudi Arabia in 2021, Mohamed et 
al. [14] noted in his study that the mortality rate was 10% at 
7 days and 23.89% at 28 days. In Egypt, the sepsis mortality 
rate within 28 days was reported at 28.1 and 8.8% by Bekhit 
et al. and El-Mashad et al., respectively [19,20]. A study by 
the Italian Pediatric Sepsis Study Group in Italian PICUs 
reported a 28-day mortality rate of 17.8% for severe sepsis 
[21]. Xiao et al. conducted an epidemiological study in major 
PICU centers in southwest China, reporting a severe sepsis 
mortality rate of 18.8% at 28 days [22]. Unlike other studies 
mostly carried out in pediatric intensive care units, our study 
was limited to evaluating mortality within 7 days being 
carried out in an emergency department.

In our study we noted that the majority of deaths (90%) 
occurred in patients with a pSOFA score greater than or equal 
to 2 points. Thus, the pSOFA score ≥ 2 multiplied the risk of 
death by 18 associated with a delay in admission ≥ 6 days 
which multiplied this risk by 9. Our result is consistent with 
data from the literature. In Saudi Arabia, Mohamed et al. [14] 
had in his study noted that an increase in the pSOFA score > 
4 was significantly associated with increased mortality, with 
calculated ORs of 3.6 (95% CI: 1.30–9.93; p  = 0.013 ). As 
in other studies, an increase in pSOFA score > 4 points was 
independently associated with an increased risk of mortality. 
This indicates that a higher pSOFA score suggests increased 
organ dysfunction and thus a pSOFA score may be a useful 
predictor of mortality [12,23]. Therefore, Ouissal et al. [18] 

in a recent editorial of the Panafrican Medical Journal in 
2021 proposed for low-resource countries that any child with 
a pediatric SOFA score ≥ 2 should be referred to pediatric 
intensive care and that the initial management of the child 
with sepsis should come from the recommendations of the 
sepsis survival campaign devoted to children and published 
in February 2020 [24].

Conclusion
Sepsis is a serious and deadly pathology in the pediatric 

emergency room of Saint-Joseph hospital in Kinshasa. The 
pSOFA score greater than or equal to two points multiplied 
the risk of death by twelve compared to the admission delay 
greater than or equal to six days which multiplied it by five. 
Indeed, quickly diagnosing infected patients at risk of getting 
worse improves the vital prognosis of patients [26]. Beyond 
diagnosing sepsis, the pSOFA score may be a good predictor 
of its mortality.

Limits of the study
The study was limited by its monocentric nature and the 

relatively small number of patients. The implementation of 
a national database will help to conduct large-scale studies 
in order to obtain more conclusive results, formulate 
recommendations, and, consequently, improve the results of 
pediatric sepsis in our country.
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