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Background: Optimizing sepsis management and developing training pro-
grams for healthcare workers depend on identifying areas for improvement.
This study assesses the interrelationship between healthcare workers” know-
ledge, attitudes, and practices regarding sepsis in Lubumbashi, Democratic
Republic of the Congo (DRC). Results: The study involved 179 healthcare
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workers, with 169 completing a questionnaire. The majority were physicians
(83.43%) with a male predominance (79.29%). Physicians under 40 years old
represented 53.85%, while most nurses were women (83.29%), aged 40 to 50
years (81.71%) with more than 10 years of experience (42.86%). Most worked
in public hospitals (55.32%). Although 81% of physicians and 52% of nurses
reported knowing the definition of sepsis, only 34% of physicians correctly
identified it, with none of the nurses doing so. Regarding diagnosis, 49% of
physicians mentioned CRP as a key marker, and 61% used the infection-SIRS
association, compared to 29% of nurses. Only 26.42% of physicians knew that
tachycardia was not part of the gSOFA score. The results revealed that 46.60%
of respondents had low knowledge, 37.46% had moderate knowledge, and
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only 15.94% had good knowledge. Physicians had slightly better knowledge
than nurses (p < 0.001), emphasizing the need to improve sepsis training.
Conclusion: This study highlights the urgent need for comprehensive training
on sepsis and standardized care strategies (SSC) in DRC.

Keywords

Sepsis, Healthcare Workers, Knowledge, Attitudes, Practices, Lubumbashi

1. Introduction

Sepsis is defined as a life-threatening syndrome associated with immune, endo-
crine, cardiovascular, and metabolic disturbances resulting from an extreme reac-
tion of the body to an infection, leading to organ failure and death if not treated
promptly [1]-[5]. It is a major cause of morbidity and mortality in intensive care
units (ICUs) worldwide [6]. In resource-limited countries, such as the Democratic
Republic of the Congo (DRC), its management is complicated by inadequate heal-
thcare infrastructure, a shortage of trained personnel, and limited access to treat-
ments. In Lubumbashi, the second-largest city in the country, the situation re-
mains concerning due to these constraints.

Healthcare workers play a critical role in the early detection and effective man-
agement of sepsis. In the DRC, practitioners in both the public and private sectors,
with varying levels of knowledge about sepsis, deliver primary care. Doctors and
nurses in these settings are particularly crucial for the prompt identification and
treatment of sepsis, as many patients initially seek care at these facilities. However,
studies conducted in contexts similar to the DRC indicate that errors in sepsis
management are prevalent. These errors are often linked to a lack of awareness of
current diagnostic criteria, inappropriate clinical attitudes, and delays or im-
proper application of treatments. Therefore, gaps in the knowledge, attitudes, and
practices of healthcare workers may impact sepsis management in Lubumbashi,
underscoring the need for a comprehensive examination of these issues.

Sepsis is a leading cause of death in intensive care, with high mortality rates in
developing countries. Although tools such as the gSOFA score allow for the rapid
identification of at-risk patients, their use remains limited in low-resource set-
tings. Sepsis management can be influenced by several factors, including knowledge,
attitudes, and practices [7]. Indeed, significant gaps in knowledge regarding iden-
tification and management, negative attitudes, and poor practices may hinder ef-
forts to combat high mortality, particularly in sub-Saharan Africa. Studies have
revealed substantial gaps in knowledge, attitudes, and practices concerning sepsis,
especially in sub-Saharan Africa, where these deficits hinder efforts to combat
high mortality rates [8]-[11].

Although sepsis is globally recognized as a major cause of mortality, its mana-
gement remains inadequate in many resource-limited countries, including the

DRC. In Lubumbashi, sepsis mortality rates remain high despite theoretical pro-
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gress. Sepsis management is hindered by gaps in healthcare professionals’ train-
ing, inappropriate clinical practices, and a lack of resources. These errors may be
due to insufficient knowledge of diagnostic criteria, inappropriate clinical atti-
tudes, and delayed treatments, but these factors have not been sufficiently studied.
Therefore, an assessment of healthcare providers” knowledge and practices in Lu-
bumbashi is crucial to identify obstacles and propose tailored solutions.

Sepsis is a major issue in Lubumbashi, with serious consequences in terms of
mortality and morbidity. Early and appropriate management can reduce this mor-
tality, but this requires adequate healthcare professional training, good knowledge
of diagnostic criteria, and treatment protocols. Assessing their knowledge and prac-
tices will help identify the gaps in Lubumbashi and provide recommendations to
improve sepsis management while strengthening ongoing education and monitor-
ing systems in hospitals. The aim of this study is to evaluate the knowledge, attitudes,
and practices (KAP) of healthcare workers regarding sepsis management in Lubum-
bashi, DRC. This will help us better understand existing gaps in sepsis care and iden-

tify training needs to improve clinical outcomes in local healthcare facilities.

2. Materials and Methods
2.1. Study Design

This is a descriptive cross-sectional study that was conducted in several hospitals
in Lubumbashi, covering all services over a period of three months, from March to
May 2023. A questionnaire was used to collect data on healthcare workers’

knowledge, attitudes, and practices related to the diagnosis and treatment of sepsis.

2.2. Target Population

The target population for this study includes healthcare workers from various
health facilities in Lubumbashi, Haut-Katanga province, in the DRC. These facil-
ities include public, private, and university hospitals. The participants, primarily
doctors and nurses, have various qualifications: general practitioners or specialists
(medical professionals who obtained a medical degree), and nurses (health pro-
fessionals with a nursing degree at any level).

The inclusion criteria were:

Be a healthcare professional (doctor or nurse).

Have at least 6 months of experience in managing patients with sepsis.
e Agree to participate in the study by completing the questionnaire.
The exclusion criteria were:
o Healthcare professionals with less than 6 months of experience in caring for
septic patients.
e Healthcare professionals who had previously participated in similar studies
within the last 6 months.

2.3. Sample Size and Type

A non-exhaustive sample was formed based on the voluntary participation of
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healthcare professionals. The sample size was determined by the response rate
from participants. By the conclusion of the study period, 169 out of 179 partici-
pants had consented to participate in the study.

2.4. Data Collection Tool

The primary data collection instrument was a structured questionnaire consisting
of multiple-choice questions and Likert scales to assess attitudes and practices.
The questionnaire was developed based on the recommendations of the Surviving
Sepsis Campaign [12] [13] and by reviewing existing literature on healthcare profes-
sionals’ knowledge, attitudes, and practices concerning sepsis [8] [14]. To ensure
validity, the questions were compared with those from similar studies and adapted
to fit the objectives of this study. Study supervisors received a copy of the ques-
tionnaire for review, modification, and corrections if necessary. The questionnaire
was divided into four sections.

Section 1: Demographic and professional information (age, gender, specialty,
years of experience, level of education).

Section 2: Knowledge about sepsis (questions about the definition of sepsis,
diagnostic criteria, and risk factors).

Section 3: Attitudes and practices related to sepsis management (questions con-
cerning recommended clinical practices, including the management of diagnostic
tests, antibiotic administration, and blood cultures).

Section 4: Practices related to sepsis management (questions about identified
clinical signs, infections leading to sepsis, diagnostic tests used, and management

practices such as the administration of crystalloids and the use of vasopressors).

2.5. Data Collection Methods

Google Forms was utilized to develop an electronic form and a self-administered
questionnaire. The questionnaire was subsequently disseminated to healthcare
professionals working in Lubumbashi through different WhatsApp forums for
doctors and nurses, utilizing a link generated by the software. All participant re-
sponses were automatically gathered on the same platform and extracted using
Microsoft Excel 365®.

2.6. Data Analysis Methods

The collected data were analyzed descriptively using SPSS software version 23.
The responses were expressed in percentages and frequencies. A comparison of
knowledge, attitudes, and practices between doctors and nurses was conducted

using the Chi-square test to determine the significance of the observed differences.

2.7. Ethical Considerations

The study received approval from the Medical Ethics Committee of the University
of Lubumbeashi (ethical approval number UNILU/CEM/030/2021). The question-
naire was filled out anonymously, ensuring no link between the respondents’ iden-

tities and their responses.
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3. Results

3.1. Demographic Characteristics of Participants

A total of 179 healthcare workers participated in the study, of whom 169 (98.44%)

completed the questionnaire. Sociodemographic data, such as age, gender, length

of service, educational background, and specialization, are presented in Table 1.

Most participants were physicians (83.43%), with a male predominance (79.29%).

The age group under 40 years was the most represented among physicians (53.85%)

(p = 0.03), while most nurses were women (83.29%) (p = 0.1), aged between 40

and 50 years (81.71%) and with more than 10 years of professional experience
(42.86%). Most respondents worked in public hospitals (55.32%), followed by uni-

versity clinics in Lubumbashi (29.79%). More than half of the participants were

assigned to the general medicine department.

Table 1. Demographic characteristics of study participants.

Medical title

Physicians, n = 141  Nurses, n = 28

Characteristics Total, N (%) (83.43%) (16.56%)
Gender

Male 136 (79.29) 111 (77.62) 3 (16.71)
Female 33(20.63%) 30 (22.38) 25 (83.29)
Age, years

<40 91 (53.85) 78 (55.32) 5(17.86)
40 - 50 53 (31.36) 41 (29.07) 23 (82.71)
>50 25 (14.79) 22 (15.60) 0 (0.00)
Years of work experience

<5 53 (31.36) 41 (29.07) 7 (25.00)
5-10 89 (52.66) 80 (56.74) 9 (32.14)
>10 27 (15.97) 20 (14.18) 12 (42.86)
Type of hospital

Public hospitals 89 (55.80) 78 (55.32) 11 (39.29)
Private hospitals 39 (23.01) 21 (14.89) 8 (28.57)
University teaching hospital 41 (24.26) 42 (29.79) 9 (32.14)
Wards

Surgery 21 (12.43) 21 (14.89) 0 (0.00)
Obstetrics and gynecology 16 (9.47) 12 (8.51) 4(14.29)
General medicine 62 (36.69) 50 (35.46) 12 (42.85)
Internal medicine 24 (14.20) 21 (14.89) 3(10.71)
Paediatrics 18 (10.65) 14 (9.92) 4(14.29)
Intensive care units 24 (14.20) 19 (13.47) 5(17.86)
Emergency room 4(2.37) 4(2.84) 0 (0.00)
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Five types of knowledge were assessed: 1) knowledge of the definition of sepsis;
2) the definition of sepsis according to Sepsis-3 criteria; 3) criteria associated with
infection for sepsis diagnosis; 4) sepsis scores for diagnosis; 5) components of the
qSOFA score. Most participants reported knowing the definition of sepsis (81%
of physicians and 52% of nurses). However, only 34% of physicians correctly iden-
tified the current definition, and none of the nurses did. Regarding diagnosis, 49%
of physicians mentioned CRP as the primary marker, while 68% of nurses also
cited it. Furthermore, 61% of physicians reported using the infection-SIRS asso-
ciation for diagnosis, compared to 29% of nurses. Finally, only 26.42% of physi-
cians correctly noted that tachycardia is not part of the gSOFA score (Table 2).

Table 2. Participants’ knowledge of sepsis.

Knowledge Percentage of correct answers

Doctor Nurses

1. Do you know the current definition of sepsis?
(n=141) (n=128)

Yes 81% 52%
Not 19% 48%

2. Have you ever heard of the third international consensus on the definitions of sepsis
and septic shock (sepsis-3) and qSOFA?
Yes 46.00% 25.00%

Not 54.00% 75.00%

3. In your opinion, what is the most appropriate definition of sepsis?

a. Contamination of the blood by a microbe 6.92% 71.00%

b. Life-threatening organ dysfunction caused by a
. . 33.96% 0.00%
dysregulated host response to infection.

c. Systemic inflammatory response associated infection ~ 59.12% 29.00%

4. Among the following criteria associated with the infection, which ones do you use for

the diagnosis of sepsis?

SRIS t 24.00% 23.00%
CRP t 49.00% 68.00%
Score SOFA 1 8.00% 3.00%
Score qSOFA 1 10.00% 4.00%
Procalcitonins 1 9.00% 2.00%

5. What definition do you use for the diagnosis of sepsis?

Infection + SRIS 75.00% 56.00%
Infection + SOFA 10.00% -
Infection + gSOFA 15.00% 20.00%

6. What do you think is the element that is not part of the gSOFA score?

a. Glasgow Coma Scale < 15 41.51% 3.00%
b. Respiratory rate > 22 ¢/min 10.69% 60/00%
c. Tachycardie > 90 battements/min 26.42% -
d. Systolic blood pressure < 100 mmH 21.38% -
DOI: 10.4236/aid.2025.151003 25 Advances in Infectious Diseases
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In this survey, as illustrated in Figure 1, the majority of respondents displayed
varying levels of knowledge about sepsis, ranging from low (46.60%) to moderate
(37.46%), with only 15.94% demonstrating a good level of knowledge. Physicians
exhibited a slightly higher level of knowledge (43.50% low, 38.07% moderate, and
18.43% good) compared to nurses (55.50% low, 35.07% moderate, and 8.43%
good). This difference was statistically significant (p < 0.001).

60.00%

38.07%

52.50%
50.00%  46.80%
40.00% 37.46% #1-20%30,07%
30.00%
20.00% 15. 4°0 18 3%
10.00% S‘T%
0.00% ‘

Total Physicians Nurses

M Low level m Medium level = High level

Figure 1. Level of knowledge on sepsis.

T-Reactive Protein; SOFA: Sepsis-related Organ Failure Assessment; SIRS: Sys-
temic Inflammatory Response Syndrome.

3.2. Attitudes

Most participants correctly indicated that in cases of suspected sepsis, a blood cul-
ture should be requested (95% of physicians and 60% of nurses). More than half
of the physicians (50.31%) and one-third of the nurses (34%) reported that this
test is sometimes available (Table 3).

Regarding patient monitoring, 48.30% of physicians stated that patients admit-
ted to the emergency department with a severe infection should be monitored for
sepsis risk. In contrast, more than half of the nurses (55.32%) were unaware of
which type of patient required monitoring (Table 3).

For management components, 47.61% of physicians identified blood culture
sampling and broad-spectrum antibiotic therapy as urgent measures, along with
large-bore intravenous access (31.14%). Among nurses, 36.28%, 29.4%, and 28%
mentioned securing intravenous access, initial resuscitation with crystalloids in
cases of hypotension, and maintaining adequate oxygen saturation, respectively,
as urgent measures (Table 3).

Comparing the level of attitudes between the two participant groups, the survey
results (illustrated in Figure 2) show that most respondents displayed attitudes
ranging from poor (50.23%) to moderate (37.46%), with only 12.31% demonstrat-
ing good attitudes. Physicians exhibited a slightly higher proportion of moderate
(64.00%) and good (7.50%) attitudes compared to nurses (56.00%, 42.07%, and
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2.00%, respectively). This difference is considered statistically significant (p <
0.001) (Figure 2).

Table 3. Healthcare providers’ attitudes toward sepsis management.

Attitudes Percentage of correct answers
1. A blood culture must be requested in case of suspicion Physician Infirmier

of sepsis. (n=141) (n=28)

False 4.40% 40.00%

True 95.59% 60.00%

2. Is the blood culture examination?

Never Available 16.36% 30.00%
Occasionally available 16.36% 10.00%
Sometimes available 50.31% 34.00%
Always available 16.98% 0.00%
3. Which patients do you think should be monitored for the onset of sepsis?

a. Patients with tuberculosis 1.46% 7.10%
b. Patients admitted to the emergency department for

serious infection 48.30% 1>.24%
c. HIV-infected patients 2.28% 5.26%
d. All patients 46.71% 22%

e. I don’t know 1.25% 55.32%

4. Which of the following are urgent for the management of sepsis?

a. Secure venous access to wholesale free 31.14% 36.28%
b. In case of hypotension, initially resuscitate with

. 19.49% 29.4%
crystalloid
c. Collect blood for blood culture and start

. 47.44% 6.25%

broad-spectrum antibiotic therapy
d. Maintain good oxygen saturation 2.13% 28.00%

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Total Physicians Nurses
H Negative attitudes 46.60% 28.50% 56.00%

® moderate attitudes 37.46% 64.00% 42.00%
M Positive attitudes 15.94% 7.50% 2.00%

m Negative attitudes M moderate attitudes M Positive attitudes

Figure 2. Level of attitudes towards sepsis.
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3.3. Practice

3.3.1. Practice Related to Diagnosis

More than 95.59% of physicians identified fever as the primary sign for diagnosing
sepsis. Other signs, such as loss of consciousness (88.09%), hypothermia (73.81%),
tachycardia (84.09%), and hypotension, were also mentioned by most physicians.
In contrast, fever was the only sign correctly identified as indicative of sepsis by
all nurses. (Table 4).

Table 4. Participants’ practice related to clinical diagnosis.

Physicians (n = 141) Nurses (n = 28)

Uncertain 1.26% -
Not 1.26% -
Yes 95.59% 100%
Fever
No answer 1.89% -
Uncertain 12.70% 5.00%
Not 73.81% 64.53%
Yes 11.11% 20.50%
Hypothermia
No answer 2.38% 10%
Uncertain 4.76% 34.60%
Not 6.35% 46.35%
Yes 84.93% 6.02%
Tachycardia
No answer 3.96% 13.03%
Uncertain 6.34% 42.12%
Not 54.71% 33.34%
Yes 32.08% 11.20%
Tachypnea
No answer 9.43% 13.34%
Uncertain 7.93% 14.53%
Not 61.01% 34.31%
Yes 20.72% 32.64%
Hypotension
No answer 12.58% 18.52%
Uncertain 8.74% 28.43%
Not 2.38% 16.52%
Alteration conscience Yes 88.09% 20.24%
No answer 0.79% 34.81%

3.3.2. Practice Related to the Entry Site

Regarding the primary sites of infection leading to sepsis, most physicians identi-
fied respiratory infection (42%) as the main cause, followed by skin and mucosal
infections (33%). In contrast, most nurses identified skin infection (44%) as the
primary cause, followed by abdominal infection (27%) and urinary tract infection
(24%) (Figure 3).
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Figure 3. Source of infection.

3.3.3. Practice Related to Initially Requested Laboratory Tests

When asked about the first test to be requested in the case of suspected sepsis, most
physicians (73.98%) and nurses (50.35%) indicated that blood cultures are the initial
test to perform in order to identify the aetiology of suspected sepsis (Figure 4).

80.00%
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0.00%
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0.2024
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Figure 4. Laboratory tests initially requested.

3.3.4. Practice Related to the Availability of Laboratory Tests
In our survey concerning the availability of paraclinical tests for sepsis manage-

ment, participants indicated that certain tests were more accessible. Arterial blood

gas analysis, bilirubin, INR, and lactate/glucose measurements were reported as
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available at rates of 66%, 76.08%, 82.03%, and 34%, respectively. On the other
hand, arterial blood gas analysis, INR measurement, and blood lactate levels were
less accessible, with availability rates of 10.31%, 15.08%, and 10.31%, respectively
(Figure 5).

Glycemia

Arterial blood Gas

Bilirubin
Hourly INR
Lactate
0% 20% 40% 60% 80% 100%
Lactate Hourly INR Bilirubin Arterg:lsblood Glycemia
® Physicians 89% 85% 58% 89.69% 34%
u Nurses 90% 82% 76.08% 66.38% 20%

® Physicians M Nurses

Figure 5. Availability of tests at patient admission.

3.3.5. Practice Related to Antibiotic Prescription, Monitoring, and Use of
Vasopressors

Physicians and nurses identified the combination of Piperacillin/Tazobactam
(36.51%) and Ceftriaxone/Metronidazole (29.37%) as the most frequently pre-
scribed antibiotics in cases of suspected sepsis. Most participants (59.11% of phy-
sicians and 69.42% of nurses) reported that these antibiotics are generally availa-
ble.

For fluid resuscitation, 0.9% saline was the most used (52.20% of physicians and
63.10% of nurses), followed by Ringer’s Lactate (29.58% of physicians and 24.05%
of nurses).

The main variables used to assess fluid resuscitation in the progression of sepsis
to septic shock were systolic blood pressure (60.34% and 66.62%) and urine out-
put (33.33% and 17.01%). Regarding vasopressors used for septic shock refractory
to fluid resuscitation, adrenaline was mentioned as the most used (62% and 83%),
followed by dopamine (23% and 10%) (Table 5).

4. Discussion

Our study serves as an initial analysis to enhance the quality of sepsis management
in Lubumbashi. The aim is to evaluate the knowledge, attitudes, and practices of
healthcare professionals across various levels concerning this condition. To our
knowledge, this is the inaugural study of its nature in the DRC. Substantial defi-
ciencies in comprehending and handling sepsis among these professionals were
pinpointed. This investigation offers fresh insights to steer the development and

execution of focused educational interventions.
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Table 5. Antibiotic prescription, monitoring and use of vasopressors.

Medical title

Nurse, Physician,

(%) (%)
Amoxy + acide clav 0.79 8.11
Amoxicillin 1.59 1.39
Ampicillin + ceftriaxon + gentamycin  1.79  11.21
Amykacin 0.79  15.02
Bactrim (Co-trimoxazol) 0.79 4.66
What type of antibiotic Ceftriaxon 7.94 6.02
therapy do you prescribe for
py doyoup . Ceftriaxon/ciprofloxacin 0.59 5.12
suspected or confirmed sepsis?
Is it? Ceftriaxon/metronidazole 29.37  29.21
Ceftriaxone/tazobactam 0.59 6.18
Gentamycin 0.59 3.21
Ceftriaxon/gentamycin 15.08  3.21
Meropenem/imipenem 3.10 2.14
Pipéracilline/tazobactam 36.51  4.52
Commonly available 59.11  69.42
The availability of antibiotics Never available 0.63 8.11
(antimicrobials) when Occasionally available 10.06 6.24
diagnosing sepsis. Rarely available 8.18 6.15
Always available 22.06  10.08
Colloids 1194  3.64
In the case of vascular filling, Blood 314 411
which solution do you use as a G5% or 10% serum 1.25 5.10
li ?
first-line treatment? Ringer lactate 29.58  24.05
Nacl 0, 9% 52.20 63.1
Diuresis 33.33 17.1
Heart rate 3.17 5.43
What are the parameters for Mean blood pressure 0.17 2.00
assessing vascular filling in the
event of septic shock? Dialectic arterial pressure 60.34  66.62
I don’t know 1.58 6.64
Central venous pressure 0.79 2.21
Adrenaline 62.00  83.00
Dobutamine 5.44 0.00
What vasopressors do you use .
. Dopamine 23.01  10.00
for septic shock?
Ephedrine 5.55 0.00
Norepinephrine 4.00 7.00
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According to our results, the majority of participants (81% of physicians and
52% of nurses) reported knowing the definition of sepsis, while only 53% of phy-
sicians and 25% of nurses were aware of the updated definition. This contrasts
with a study conducted in Switzerland, where only 12.9% of professionals pro-
vided the correct definition [15]. In comparison, in South Africa, knowledge
ranged from 31% to 48% [16]. Other studies on previous sepsis definitions have
also revealed gaps in the recognition and management of sepsis among doctors
and nurses [1]-[3]. Despite healthcare professionals claiming to know the defini-
tion of sepsis, a significant proportion, especially among nurses, are not up to date
with the latest definitions, which could impact their ability to promptly detect and
respond to this condition.

When asked about diagnostic markers for sepsis, 49% of doctors cited C-reac-
tive protein (CRP), while 68% of nurses also mentioned the Systemic Inflamma-
tory Response Syndrome (SIRS). Knowledge of the elements of the gSOFA score
was low, with only 26.42% of doctors identifying tachycardia as irrelevant in this
context. This result aligns with a Gabonese study that also observed a recognition
rate of 26.6% [9]. In contrast, an Indonesian study found that 64% of nurses were
able to identify all elements of the qSOFA score [17]. This score was designed for
an initial assessment to avoid missing high-risk sepsis patients, as a simple and
non-invasive tool for rapid screening [18]. It is important to highlight, consider-
ing our findings, that despite its advantages, recent SSC recommendations specify
that it should not be used as the sole tool for sepsis screening or exclusion, making
its use controversial [13] [19]-[21]. However, mastering this simple score, applied
at the patient’s bedside, allows for the rapid identification of adults suspected of
infection at risk of severe sepsis complications, in the emergency department, in-
tensive care, or general hospital wards. Thus, it allows for the quick exclusion of
sepsis cases and is an essential tool that clinicians must master [22].

In this study, most participants had a knowledge level of sepsis ranging from
low (46.60%) to moderate (37.46%), with only 15.94% having a good level of
knowledge. Doctors had a slightly higher level (43.50% with low knowledge,
38.07% with moderate, and 18.43% with good) compared to nurses (55.50%,
35.07%, and 8.43%, respectively). These results align with a study conducted in
Palestine [23]. In contrast, a study in Iraq found that most nurses had a good
level of knowledge about sepsis [24], while a study in northern Italy showed that
a large majority of healthcare professionals had excellent knowledge of this pa-
thology [8].

Most participants correctly identified the need for blood cultures when sepsis
is suspected, with 95% of doctors and 60% of nurses recognizing this. These results
are consistent with Gabonese (85%) [9] and Pakistani (96%) [25] studies, which
emphasize the importance of this step in managing sepsis. It is recommended to
perform blood cultures immediately upon the arrival of high-risk patients, as ob-
taining them, along with the administration of appropriate antimicrobials, is a

cornerstone of sepsis management [13] [26].
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More than half of the essential diagnostic tests for sepsis were unavailable, pre-
senting a challenge in its management in numerous African countries due to the
lack of necessary resources such as appropriate antimicrobials [27]. Among the
participants, 48.30% of doctors highlighted the importance of monitoring patients
admitted to the emergency room with severe infections for potential sepsis. In
contrast, 55.32% of nurses were unsure about which patients needed such moni-
toring. Sepsis is notably prevalent in tuberculosis patients, particularly those co-
infected with HIV, but it can also manifest in tuberculosis patients without HIV.
Vigilant monitoring is vital as sepsis can lead to rapid fatality, often within the
initial five days [28]. Studies in Southern Africa indicate that even patients on an-
tiretroviral therapy are susceptible to sepsis [29]. A meta-analysis demonstrated
that HIV and tuberculosis are among the primary causes of sepsis in sub-Saharan
Africa, typically with a poor prognosis [27].

Regarding sepsis management interventions, 47.61% of doctors and 31.14% of
nurses mentioned blood cultures, broad-spectrum antibiotics, and large-caliber
intravenous access as urgent interventions. In contrast, 36.28% of nurses high-
lighted securing venous access, resuscitation with crystalloids in case of hypoten-
sion, and maintaining adequate oxygen saturation as priorities. These results are
similar to those of a Gabonese study [9] but differ from the conclusions of a Swiss
study, which found that a majority of doctors considered intravenous access,
broad-spectrum antibiotic administration, and fluid resuscitation as immediate
interventions once sepsis was suspected [15].

In diagnostic practices for sepsis, more than 95.59% of doctors identified fever
as the primary sign, followed by loss of consciousness (88.09%), tachycardia
(84.09%), and hypotension. However, only fever was correctly recognized by all
nurses, while 55% and 61.01% of participants did not identify hypothermia and
hypotension as signs of sepsis. These results are consistent with other studies [9]
[30]. It is important to note that body temperature is not a reliable indicator of
sepsis, especially in immunocompromised patients [31], where hypothermia may
be present and associated with high mortality rates [32]. Rapid recognition of
signs and symptoms is crucial for proper diagnosis and effective sepsis manage-
ment [17].

Regarding the primary infection leading to sepsis, most doctors identified res-
piratory infection (42%) as the main cause, followed by skin and mucosal infec-
tions (33%). In contrast, most nurses cited skin infection (44%), followed by ab-
dominal infection (27%) and other infections (24%). These results are similar to a
Palestinian study, where 41.6% of participants also identified the respiratory tract
as the main source of infection in sepsis [23]. Identifying the source of infection
during suspected sepsis is essential to optimize antibiotic choice, guide adjunctive
treatments, and allow interventions to control the source of infection, which is
integral to effective sepsis management [33].

Based on the study results, 73.98% of participants identified blood cultures as

the initial test to perform in suspected sepsis to determine the aetiology of infec-
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tion. This finding aligns with studies conducted in Gabon [9] and Jamaica [34].
Microbial culture is widely recognized as the most effective and reliable method
for diagnosing sepsis. However, it has the drawback of not allowing for rapid de-
tection or early treatment. This highlights the need to explore other diagnostic
modalities to improve sepsis management [30].

Many study participants reported that blood glucose and bilirubin tests were
available, while tests for blood gases, lactate, and INR were challenging to obtain
in their work environments. Blood glucose measurement is crucial in septic pa-
tients, as hyperglycemia can increase the risk of tissue hypoperfusion, which is an
indicator of disease severity. Strict glucose control could potentially reduce mor-
tality [35]. Conversely, blood gas analyses, though vital for diagnosing metabolic
complications like lactic acidosis [36], are not readily accessible in many hospitals
in low-resource settings [37]. The INR is also crucial for identifying coagulation
disorders, such as disseminated intravascular coagulation, commonly seen in sep-
tic patients [38]. It is considered a promising biomarker for early sepsis detection
[19].

The most frequently prescribed antibiotics in suspected sepsis are the Pipera-
cillin/Tazobactam combination (36.51%) and the Ceftriaxone/Metronidazole
combination (29.37%). Most doctors (59.11%) and nurses (69.42%) confirmed
that these antibiotics are generally available. A similar study in Kenya found that
the Ceftriaxone/Metronidazole combination was also frequently prescribed, with
85% of participants reporting its availability [39]. Rapid antibiotic prescription,
following blood culture sampling, is crucial for sepsis management, contributing
to reduced mortality, in alignment with the Surviving Sepsis Campaign guidelines,
which recommend empiric broad-spectrum therapy [13] [40].

More than half of doctors (52.20%) and nurses (63.10%) primarily use 0.9%
NacCl solution for vascular filling in sepsis, followed by Ringer’s Lactate (29.58%
for doctors and 24.05% for nurses). An American study found that 95.6% of par-
ticipants began fluid resuscitation with 0.9% saline [11], while a Pakistani study
showed that few participants recognized crystalloids as resuscitation fluids [41].
Vascular filling is crucial in sepsis management, as recommended by the Surviving
Sepsis Campaign, which advocates administering 30 ml/kg of crystalloids for pa-
tients showing signs of hypoperfusion [13]. However, it is acknowledged that the
clinical variability of sepsis necessitates an individualized approach based on the
assessment of physiological response [42]-[44].

The most observed variables for assessing vascular filling during the progres-
sion of sepsis to septic shock are systolic blood pressure (reported in 60.34% to
66.62% of cases) and urine output (33.33% and 17.01%, respectively). These re-
sults corroborate the study conducted in Kenya [39]. Monitoring clinical signs
during fluid resuscitation in septic patients is essential, as clinical assessment is
necessary to measure the response to vascular filling. Blood pressure, skin mott-
ling, and capillary refill time are important indicators of resuscitation progress

[45]. Although controversial, urine output is also considered a relevant criterion,
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as a decrease in urine output is associated with high mortality rates in severely ill
patients [46] [47].

Adrenaline (used in 62% to 83% of cases) and dopamine (23% to 10%) are the
most frequently employed vasopressors in refractory septic shock. In the Kenyan
study, 47% of intensive care providers reported using norepinephrine, while 75%
of emergency professionals chose adrenaline as the vasopressor [39]. Vasopres-
sors, particularly norepinephrine, are essential for patients with refractory septic
shock to fluid resuscitation. Other options, such as adrenaline, dobutamine, and
vasopressin, may be considered in cases of septic shock associated with low car-
diac output [48].

Sepsis remains a significant challenge, particularly in low-resource settings,
with gaps in recognition and management among healthcare professionals. Our
study found low awareness of the updated definition of sepsis, particularly among
nurses. Additionally, the limited recognition of diagnostic tools like the gSOFA
score, crucial for early identification of high-risk patients, highlights a significant
knowledge gap. The availability of essential diagnostic tests, such as blood cultures
and lactate measurements, was often limited, further hindering effective manage-
ment. While most participants recognized the importance of timely antibiotic ad-
ministration, variations in fluid resuscitation practices and vasopressor use un-
derscore the need for localized training. The unavailability of key tests, such as
blood gas analysis, reinforces the importance of incorporating clinical signs and
laboratory data into decision-making for better sepsis outcomes.

This study is the first of its kind in Lubumbashi, focusing on the knowledge,
attitudes, and practices (KAP) related to sepsis care. It provides essential base-
line data to inform efforts aimed at improving sepsis management. The sample
includes doctors and nurses from various sectors of the city’s healthcare system.
However, several limitations must be acknowledged: the survey relies on self-
reported perceptions and practices of healthcare workers, which may not accu-
rately reflect actual behaviors. Furthermore, the sample size is relatively small,
and the survey was conducted via WhatsApp without a prior calculation of the
sample size, which limits the generalizability of the findings. Additionally, the
study does not explore the underlying factors contributing to the identified KAP
gaps, such as training opportunities, resource availability, and institutional bar-
riers, which would offer a more comprehensive understanding. Finally, the
study does not validate the conformity of self-reported practices to existing

guidelines.

5. Conclusion

In conclusion, this preliminary study reveals gaps in the knowledge, attitudes, and
practices of healthcare professionals in Lubumbashi regarding sepsis manage-
ment, a major issue in the DRC. Despite recognizing the importance of early di-
agnosis and treatment, deficiencies persist in understanding diagnostic markers

and management strategies. The low recognition of certain symptoms and limited
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resources highlight the challenges in low-resource settings. The results suggest the
need for targeted training on sepsis, diagnostic tools such as the gSOFA score, and
management protocols. It is also crucial to strengthen access to diagnostic tests
and treatments for vulnerable patients, particularly those with tuberculosis or
HIV. Due to the study’s limitations, broader research is necessary to better under-
stand these gaps and guide improvement strategies. This study represents a first
step toward developing health policies aimed at improving sepsis management in
the DRC. Furthermore, future research could explore the epidemiological and
clinical characteristics of sepsis in intensive care units in Lubumbashi, focusing
on understanding the specific challenges faced by healthcare workers in this re-
gion and assessing the effectiveness of targeted interventions to improve sepsis

management in critical care settings.

Authors’ Contributions

Manika MM, Iteke IR, Situakibanza NTH, and Kapend KL designed the study and
revised the manuscript. All other authors read and approved the final version of

the manuscript.

Acknowledgements

We would like to extend our sincere gratitude to all the participants in this study

for their valuable time and effort in completing the questionnaire.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Uhle, F., Chousterman, B.G., Griitzmann, R., Brenner, T. and Weber, G.F. (2016)
Pathogenic, Immunologic, and Clinical Aspects of Sepsis—Update 2016. Expert Re-
view of Anti-Infective Therapy, 14, 917-927.
https://doi.org/10.1080/14787210.2016.1224971

[2] Greco, E., Lupia, E., Bosco, O., Vizio, B. and Montrucchio, G. (2017) Platelets and
Multi-Organ Failure in Sepsis. International Journal of Molecular Sciences, 18, Arti-
cle 2200. https://doi.org/lO.3390/i]’m518102200

[3] Gul,F., Arslantas, M.K,, Cinel, I. and Kumar, A. (2017) Changing Definitions of Sep-
sis. Turkish Journal of Anesthesia and Reanimation, 45, 129-138.
https://doi.org/10.5152/tjar.2017.93753

[4] Fang, F., Zhang, Y., Tang, J., Lunsford, L.D., Li, T., Tang, R., et al. (2019) Association
of Corticosteroid Treatment with Outcomes in Adult Patients with Sepsis: A System-
atic Review and Meta-Analysis. JAMA Internal Medicine, 179, 213-223.

https://doi.org/10.1001/jamainternmed.2018.5849

[5] Hing Chan, J.K. and Leung, Y.L.E. (2017) A Retrospective Study on the Compliance
with Surviving Sepsis Campaign Guideline in Patients with Sepsis Admitted to Inten-

sive Care Unit in Hong Kong. Journal of Intensive and Critical Care, 3, Article 43.
https://doi.org/lO.Zl767/2471—8505.100102
[6] Schultz, M.]., Dunser, M.W., Dondorp, A.M., Adhikari, N.K.]., Iyer, S., Kwizera, A.,

DOI: 10.4236/aid.2025.151003

36 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.151003
https://doi.org/10.1080/14787210.2016.1224971
https://doi.org/10.3390/ijms18102200
https://doi.org/10.5152/tjar.2017.93753
https://doi.org/10.1001/jamainternmed.2018.5849
https://doi.org/10.21767/2471-8505.100102

M. M. Manika et al.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

et al. (2017) Current Challenges in the Management of Sepsis in ICUs in Resource-
Poor Settings and Suggestions for the Future. Intensive Care Medicine, 43, 612-624.
https://doi.org/10.1007/s00134-017-4750-z

Marshall-Brown, P., Namboya, F. and Pollach, G. (2016) Evaluating Sepsis Training
for Medical Students and Nonphysicians in Malawi. Journal of Clinical Anesthesia,
34, 352-357. https://doi.org/10.1016/j.jclinane.2016.05.013

Nucera, G., Esposito, A., Tagliani, N., et a (2018) Physicians’ and Nurses’ Knowledge
and Attitudes in the Management of Sepsis: An Italian Study. Journal of Health and
Social Sciences, 3, 13-26.

Adegbite, B.R., Edoa, J.R., Rylance, J., Jacob, S.T., Kawale, P., Adegnika, A.A., et al
(2021) Knowledge of Health Workers Relating to Sepsis Awareness and Management
in Lambaréné, Gabon. Acta Tropica, 219, Article ID: 105914.
https://doi.org/10.1016/j.actatropica.2021.105914

Zaccone, V., Tosoni, A., Passaro, G., Vallone, C.V., Impagnatiello, M., Li Puma, D.D.,
et al. (2017) Sepsis in Internal Medicine Wards: Current Knowledge, Uncertainties
and New Approaches for Management Optimization. Annals of Medicine, 49, 582-
592. https://doi.org/10.1080/07853890.2017.1332776

Watkins, R.R., Haller, N., Wayde, M. and Armitage, K.B. (2017) A Multicenter Survey
of House Staff Knowledge about Sepsis and the “Surviving Sepsis Campaign Guide-

lines for Management of Severe Sepsis and Septic Shock”™. Journal of Intensive Care
Medicine, 35, 187-190. https://doi.org/10.1177/0885066617737304

Rhodes, A., Evans, L.E., Alhazzani, W., et al. (2017) Surviving Sepsis Campaign: In-
ternational Guidelines for Management of Sepsis and Septic Shock: 2016. Critical
Care Medicine, 45, 486-552.

Evans, L., Rhodes, A., Alhazzani, W., Antonelli, M., Coopersmith, C.M., French, C.,
et al. (2021) Surviving Sepsis Campaign: International Guidelines for Management of
Sepsis and Septic Shock 2021. Intensive Care Medicine, 47, 1181-1247.
https://doi.org/10.1007/s00134-021-06506-y

Bezerra, P., Layane, A., Rolim, G., et al (2019) Knowledge of Nurses and Physicians

in the Intensive Care Unit Regarding Sepsis. International Journal of Development
Research, 9, 27830-27833.

Regina, J., Pepe, S. and Lehn, I. (2021) Sepsis Awareness at the University Hospital
Level: A Survey-Based Cross-Sectional Study.
https://doi.org/10.21203/rs.3.rs-1016400/v1

Prollius, A., Joubert, G., Du Toit, A., Joubert, S., Lourens, T. and Steenkamp, J.J.
(2011) Medical Students’ and Public Obstetric Health Care Workers” Knowledge of
the Saving Mothers Campaign. African Journal of Primary Health Care & Family
Medicine, 3, al84. https://doi.org/10.4102/phcfm.v3il.184

Stefani, S., Trisyani, Y. and Setyawati, A. (2021) The Knowledge of Nursing Intern-
ship Program Students about Early Detection of Sepsis. Open Access Macedonian
Journal of Medical Sciences, 9, 116-121. https://doi.org/10.3889/0amjms.2021.7602

Lépez-Izquierdo, R., Brio-Ibafiez, P.D., Martin-Rodriguez, F., Mohedano-Moriano,
A., Polonio-Lépez, B., Maestre-Miquel, C., et al (2020) Role of QSOFA and SOFA
Scoring Systems for Predicting In-Hospital Risk of Deterioration in the Emergency
Department. International Journal of Environmental Research and Public Health, 17,
Article 8367. https://doi.org/10.3390/ijerph17228367

Zhang, J., Du, H., Cheng, M., He, F. and Niu, B. (2021) Role of International Nor-
malized Ratio in Nonpulmonary Sepsis Screening: An Observational Study. World
Journal of Clinical Cases, 9, 7405-7416. https://doi.org/10.12998/wjcc.v9.i25.7405

DOI: 10.4236/aid.2025.151003

37 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.151003
https://doi.org/10.1007/s00134-017-4750-z
https://doi.org/10.1016/j.jclinane.2016.05.013
https://doi.org/10.1016/j.actatropica.2021.105914
https://doi.org/10.1080/07853890.2017.1332776
https://doi.org/10.1177/0885066617737304
https://doi.org/10.1007/s00134-021-06506-y
https://doi.org/10.21203/rs.3.rs-1016400/v1
https://doi.org/10.4102/phcfm.v3i1.184
https://doi.org/10.3889/oamjms.2021.7602
https://doi.org/10.3390/ijerph17228367
https://doi.org/10.12998/wjcc.v9.i25.7405

M. M. Manika et al.

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

(29]

(30]

(31]

(32]

Askim, A., Moser, F., Gustad, L.T., Stene, H., Gundersen, M., Asvold, B.O., et al.
(2017) Poor Performance of Quick-Sofa (QSOFA) Score in Predicting Severe Sepsis
and Mortality—A Prospective Study of Patients Admitted with Infection to the Emer-
gency Department. Scandinavian Journal of Trauma, Resuscitation and Emergency
Medicine, 25, Article No. 56. https://doi.org/10.1186/s13049-017-0399-4

Williams, J.M., Greenslade, J.H., McKenzie, ].V., Chu, K., Brown, A.F.T. and Lipman,
J. (2017) Systemic Inflammatory Response Syndrome, Quick Sequential Organ Func-
tion Assessment, and Organ Dysfunction: Insights from a Prospective Database of
ED Patients with Infection. Chest, 151, 586-596.
https://doi.org/10.1016/j.chest.2016.10.057

Regina, J., Le Pogam, M., Niemi, T., Akrour, R., Pepe, S., Lehn, 1., et al. (2023) Sepsis
Awareness and Knowledge Amongst Nurses, Physicians and Paramedics of a Tertiary
Care Center in Switzerland: A Survey-Based Cross-Sectional Study. PLOS ONE, 18,
€0285151. https://doi.org/10.1371/journal.pone.0285151

Salameh, B. and Aboamash, A.E.M. (2022) Predictors of Knowledge, Attitudes, Prac-
tices and Barriers Regarding Sepsis and Sepsis Management among Emergency
Nurses and Physicians in Palestine: A Cross-Sectional Analysis. INQUIRY: The Jour-
nal of Health Care Organization, Provision, and Financing, 59, 1-14.
https://doi.org/10.1177/00469580221115265

Hasan, A.]. (2020) Assessment of Nurses’ Knowledge towards Prevention of Sepsis at
Neonatal Care Unit in Hilla Hospitals. /ndian Journal of Public Health Research &
Development, 11, 1928-1933.

Shakeel, S., Iffat, W., Nesar, S., Shayan, S., Ali, A., Gajdacs, M., et al. (2022) Prompt
Identification of Sepsis on Hospital Floors: Are Healthcare Professionals Ready for

the Implementation of the Hour-1 Bundle? Tropical Medicine and Infectious Disease,
7, Article 291. https://doi.org/10.3390/tropicalmed7100291

Briick, E., Schandl, A., Bottai, M. and Sackey, P. (2018) The Impact of Sepsis, Delir-
ium, and Psychological Distress on Self-Rated Cognitive Function in ICU Survi-

vors—A Prospective Cohort Study. Journal of Intensive Care, 6, Article No. 2.
https://doi.org/10.1186/s40560-017-0272-6

Lewis, ].M., Feasey, N.A. and Rylance, J. (2019) Aetiology and Outcomes of Sepsis in
Adults in Sub-Saharan Africa: A Systematic Review and Meta-Analysis. Critical Care,
23, Article No. 212. https://doi.org/10.1186/s13054-019-2501-y

Said, B., Nuwagira, E., Liyoyo, A., Arinaitwe, R., Gitige, C., Mushagara, R., et al
(2022) Early Empiric Anti-Mycobacterium tuberculosis Therapy for Sepsis in Sub-
Saharan Africa: A Protocol of a Randomised Clinical Trial. BMJ Open, 12, e061953.
https://doi.org/10.1136/bmjopen-2022-061953

Chaka, W., Berger, C., Huo, S., Robertson, V., Tachiona, C., Magwenzi, M., et al.
(2020) Presentation and Outcome of Suspected Sepsis in a High-HIV Burden, High
Antiretroviral Coverage Setting. International Journal of Infectious Diseases, 96, 276-
283. https://doi.org/10.1016/].ijid.2020.04.004

Ahmed, F., Abbasi, L., Herekar, F., et al (2022) Knowledge and Perception of Sepsis
among Doctors in Karachi, Pakistan. Pakistan Journal of Medical Sciences, 38, 330-
336.

Hunt, A. (2019) Sepsis: An Overview of the Signs, Symptoms, Diagnosis, Treatment
and Pathophysiology. Emergency Nurse, 27, 32-41.
https://doi.org/10.7748/en.2019.e1926

Wiewel, M.A., Harmon, M.B., van Vught, L.A., Scicluna, B.P., Hoogendijk, A.J.,
Horn, J., et al. (2016) Risk Factors, Host Response and Outcome of Hypothermic

DOI: 10.4236/aid.2025.151003

38 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.151003
https://doi.org/10.1186/s13049-017-0399-4
https://doi.org/10.1016/j.chest.2016.10.057
https://doi.org/10.1371/journal.pone.0285151
https://doi.org/10.1177/00469580221115265
https://doi.org/10.3390/tropicalmed7100291
https://doi.org/10.1186/s40560-017-0272-6
https://doi.org/10.1186/s13054-019-2501-y
https://doi.org/10.1136/bmjopen-2022-061953
https://doi.org/10.1016/j.ijid.2020.04.004
https://doi.org/10.7748/en.2019.e1926

M. M. Manika et al.

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

[41]

[42]

(43]

(44]

(45]

[46]

Sepsis. Critical Care, 20, Article No. 328. https://doi.org/10.1186/s13054-016-1510-3
De Waele, J.J. and Sakr, Y. (2019) How I Search for a Sepsis Source. Critical Care, 23,
Article No. 386. https://doi.org/10.1186/s13054-019-2675-3

Roye-Green, K., Willis, R., Priestley, S.R. and Vickers, I. (2022) Knowledge, Practice
and Attitudes to the Management of Sepsis in Jamaica. The Journal of Critical Care
Medicine, 8, 232-241. https://doi.org/10.2478/jccm-2022-0024

Wernly, B., Lichtenauer, M., Hoppe, U.C. and Jung, C. (2016) Hyperglycemia in Sep-
tic Patients: An Essential Stress Survival Response in All, a Robust Marker for Risk

Stratification in Some, to Be Messed with in None. Journal of Thoracic Disease, 8,
E621-E624. https://doi.org/10.21037/jtd.2016.05.24

Szrama, J. and Smuszkiewicz, P. (2016) An Acid-Base Disorders Analysis with the
Use of the Stewart Approach in Patients with Sepsis Treated in an Intensive Care
Unit. Anestezjologia Intensywna Terapia, 48, 180-184.
https://doi.org/10.5603/ait.a2016.0020

Lee, S.M. and An, W.S. (2016) New Clinical Criteria for Septic Shock: Serum Lactate
Level as New Emerging Vital Sign. Journal of Thoracic Disease, 8, 1388-1390.
https://doi.org/10.21037/jtd.2016.05.55

Schupp, T., Weidner, K., Rusnak, J., Jawhar, S., Forner, J., Dulatahu, F., ef al (2022)
Diagnostic and Prognostic Significance of the Prothrombin Time/International Nor-

malized Ratio in Sepsis and Septic Shock. Clinical and Applied Thrombosis/ Hemo-

stasis, 28. https://doi.org/10.1177/10760296221137893
Mathenge, E.-W. (2015) Knowledge, Attitudes and Practices of Sepsis Management at
Moi Teaching and Referral Hospital, Kenya. Ph.D. Thesis, Duke University.

Arulkumaran, N., Routledge, M., Schlebusch, S., Lipman, J. and Conway Morris, A.

(2020) Antimicrobial-Associated Harm in Critical Care: A Narrative Review. Inten-

sive Care Medicine, 46, 225-235. https://doi.org/10.1007/s00134-020-05929-3

Ismail, M., Aftab, U., Azizi, K., Khan, B.A. and Admin, (2020) Knowledge, Attitudes,

Practices and Perceived Barriers of Emergency Health Care Providers Regarding Sep-

sis and Septic Shock in a Tertiary Care Centre: A Cross-Sectional Study. Journal of
the Pakistan Medical Association, 71, 748-751. https://doi.org/10.47391/jpma.1294

Hu, B., Chen, J.C.Y., Dong, Y., Frank, R.D., Passe, M., Portner, E., et al (2020) Effect
of Initial Infusion Rates of Fluid Resuscitation on Outcomes in Patients with Septic
Shock: A Historical Cohort Study. Critical Care, 24, Article No. 137.
https://doi.org/10.1186/s13054-020-2819-5

Andrews, B., Semler, M.W., Muchemwa, L., Kelly, P., Lakhi, S., Heimburger, D.C., et
al. (2017) Effect of an Early Resuscitation Protocol on In-Hospital Mortality among
Adults with Sepsis and Hypotension: A Randomized Clinical Trial. JAMA, 318, 1233-
1240. https://doi.org/10.1001/jama.2017.10913

Marik, P.E., Byrne, L. and van Haren, F. (2020) Fluid Resuscitation in Sepsis: The
Great 30 Ml per Kg Hoax. Journal of Thoracic Disease, 12, S37-S47.
https://doi.org/10.21037/jtd.2019.12.84

De Backer, D., Cecconi, M., Chew, M.S., Hajjar, L., Monnet, X., Ospina-Tascén, G.A.,
et al. (2022) A Plea for Personalization of the Hemodynamic Management of Septic
Shock. Critical Care, 26, Article No. 372.
https://doi.org/10.1186/s13054-022-04255-y

Lin, P., Huang, H., Komorowski, M., Lin, W., Chang, C., Chen, K., et al (2019) A
Machine Learning Approach for Predicting Urine Output after Fluid Administration.
Computer Methods and Programs in Biomedicine, 177, 155-159.

DOI: 10.4236/aid.2025.151003

39 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.151003
https://doi.org/10.1186/s13054-016-1510-3
https://doi.org/10.1186/s13054-019-2675-3
https://doi.org/10.2478/jccm-2022-0024
https://doi.org/10.21037/jtd.2016.05.24
https://doi.org/10.5603/ait.a2016.0020
https://doi.org/10.21037/jtd.2016.05.55
https://doi.org/10.1177/10760296221137893
https://doi.org/10.1007/s00134-020-05929-3
https://doi.org/10.47391/jpma.1294
https://doi.org/10.1186/s13054-020-2819-5
https://doi.org/10.1001/jama.2017.10913
https://doi.org/10.21037/jtd.2019.12.84
https://doi.org/10.1186/s13054-022-04255-y

M. M. Manika et al.

https://doi.org/10.1016/j.cmpb.2019.05.009

[47] Inkinen, N., Pettild, V., Valkonen, M., Serlo, M., Biacklund, M., Hastbacka, J., et al.
(2022) Non-Interventional Follow-Up versus Fluid Bolus in RESPONSE to Oliguria
in Hemodynamically Stable Critically Ill Patients: A Randomized Controlled Pilot
Trial. Critical Care, 26, Article No. 401. https://doi.org/10.1186/s13054-022-04283-8

[48] Costanzo, L., Shafi, A., Meier, R.P., Pendkar, C. and Smith, D. (2022) A Rare Presen-
tation of Tuberculosis-Related Septic Shock. Cureus, 14, e32528.

https://doi.org/10.7759/cureus.32528

DOI: 10.4236/aid.2025.151003 40 Advances in Infectious Diseases


https://doi.org/10.4236/aid.2025.151003
https://doi.org/10.1016/j.cmpb.2019.05.009
https://doi.org/10.1186/s13054-022-04283-8
https://doi.org/10.7759/cureus.32528

M. M. Manika et al.

Appendix

Survey of Knowledge, Attitudes and Practices on Sepsis in Lubumbashi,
DRC

We therefore carried out an anonymous questionnaire aimed at assessing the
knowledge of sepsis and its management among healthcare workers.

All completed questions will be confidential.

Beyond the use of your time, there is no anticipated risk associated with your
participation in this survey.

No individual was identified. If you choose to participate, please DO NOT put
your name on this questionnaire.

We thank you in advance for taking a few minutes (about 10) to answer this
questionnaire.

Section I: General information

1. You are:

Oneman [] onewoman []

2. Which of the following best describes you?

Doctor [J Nurse [J

3. What type of health facility you work in?

Provincial General Referral Hospital [J General Referral Hospital (Health
Zone) [

Reference Health Center Private Polyclinic Research Health Center

University Clinics [J Military Hospital [1 [1 Other ...cccoceevecrrurennee.

Article 5. How many years have you been working as a health professional?

1-4years 5-9years 10-14years =15 years

4. What is your home service?

General medicine [  Gynaecology and obstetrics [1 Surgery [J Inter-
nal medicine Ophthalmology [J

Resuscitation or Intensive Care [1 [ Other: ....ccoocccevvcrvivivcrcencccnnicrcnenen

Section II: Knowledges

5. Do you know the current definition of sepsis?

Yes [ NolJ

6. Have you ever heard of the third international consensus on the Defini-
tions of Sepsis and Septic Shock (Sepsis-3) and qSOFAa?

7. If so, what do you think is the most appropriate definition of sepsis?

[0 Contamination of the blood by a microbe

[0 Life-threatening organ dysfunction caused by a dysregulated host response
to infection

L] Systemic inflammatory response caused by infection

O Allergic reaction against germs

8. Which of the following criteria associated with the infection can be used

for the diagnosis of sepsis?
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Yes No I don’t know
SRIS t o o o
Quick SOFA 1 o o o
SOFA 1} o o o
CRP 1 o o
Procalcitonins 1 o o o
Lactate 1 o o Y

Section III: Attitudes

9. Suppose a patient presents to your department with symptoms suggestive
of sepsis. What is the first examination or test that you would perform? (Please
circle one option)

Malaria test [J Rapid HIV test [1 AFB smear and culture of sputum []

Blood Culture [J Urinalysis or microscopy for leukocytosis []

10. Blood culture must be requested if sepsis is suspected.

True [J False[]

11. Is the Blood Culture Examination?

Never Available [J Sometimes Available [J Occasionally [J Available
[J  Always available []

12. Which patients do you think should be monitored for the onset of sep-
sis?

Tuberculosis patients [] Patients admitted to the emergency department for
severe infection [J HIV-infected patients [1 All patients [J Don’t know
O

13. Which of the following are urgent for the management of sepsis?

O Secure large-caliber intravenous access

L] If hypotension occurs, initially resuscitate with crystalloids

[0 Collect blood for blood culture and start broad-spectrum antibiotic therapy

L] Maintain good oxygen saturation

Section IV: Practices

14. Do you think the following symptoms and signs are associated with sep-

sis?
Never Rarely Occasionally Frequently Always
Fever (more than 0 0 0 0 0
38.3 (C)
Tachycardia (more than o o o o o
90/minutes)
Tachypnea (more than o o o o o
20 breaths/minute)
Hyperglycemia 0 0 0 0 0
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15. What is the most common cause of infection in the majority of your
septic patients?
Respiratory tract infections [J Urinary tract infections []

Intra-abdominal infections [ Central nervous system infections [

16. Suppose a patient presents to the hospital unit where you work with
symptoms suggestive of sepsis and you need to do additional tests. How often

are the following laboratory tests available for your use?

Never  Rarely Occasionally ~ Frequently = Always

available available available available available

Blood Sugar O O O O |
Blood gas analysis

Bilirubin O O O O O
Prothrombin time/

INR O O O O O

Serum Lactate O O O O O

Other coagulation 0 0 0 0 0

tests

17. Do you think the following practice could be helpful in managing sepsis?

Yes Not Uncertain
Use of antibiotics U U a
Use of crystalloids O O O
Use of vasopressors O O O
Previous identification of
revious identification o 0 0 0

the source of infection

18. What type of antibiotic therapy do you prescribe in cases of suspected
or confirmed sepsis? Is it:

Amoxycilline [1  Bactrim(Co-trimoxazol) [1  Ceftriaxone ]  Ceftriax-
one/Métronidazole []

Métronidazole [ Ceftriaxone/Gentamycine [ Gentamycine [1 Pipé-
racilline/Tazobactam [J

Meropenem [ Ciprofloxacin [J [ Other: ..o,

19. The availability of antibiotics (antimicrobials) when diagnosing sepsis

Never Available [] Rarely Available [J Occasionally Available []

Commonly available [J Always available []

20. In case of vascular filling, which solution do you use as a first-line solu-
tion?

Blood [ G5% or 10% Serum [J] Ringer Lactate Serum [] Nacl Serum
O Colloids O

21. How can we assess the filling of your septic patient? With:
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Systolic Blood Pressure [ Heart Rate [1 Passive Leg raise [1 Diuresis
L [0 Other: oo

22. When sepsis progresses to septic shock, which vasopressor do you prefer
as a first-line treatment?

Dopamine []  Adrenaline [J  Norepinephrine [1  Dobutamine []
Ephedrine []
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