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Abstract

Background: Septic shock (SS) is a health priority in sub-Saharan Africa. However, there is a dearth of data in this regard.
Obijective: This study aimed to determine the epidemiology, therapeutic patterns, outcome, and challenges in managing SS in a
tertiary intensive care unit (ICU) of sub-Saharan Africa.

Methods: The hospital files of 36 consecutive patients admitted to the ICU of the Douala General Hospital (DGH), Cameroon over
the year 2018 were reviewed for SS. SS was diagnosed based on Sepsis-3 definition. Demographic and clinical characteristics,
treatment details, and outcomes of patients with SS were reviewed. Data was analyzed using the chi-square or Fisher exact tests
and Bonferroni correction.

Results: SS accounted for 36 (9.4%) ICU admissions. The majority of patients were males (63.9%). The most common site of
infection was the lungs. The mean age, average mean arterial pressure (MAP), and mean sequential organ failure assessment (SOFA)
score of patients were 52.9+25.2 years, 52+18 mm Hg, and 9.2 +2.3, respectively. Noradrenaline was the sole vasopressor used.
Therapeutic challenges included the inability to have a specific antibiogram before a mean duration of 7 days. The mortality rate
was 39% and associated with age <1 year, MAP < 65 mm Hg, Glasgow Coma Score (GCS) <8, and mechanical ventilation, which
were not attenuated after Bonferroni correction.

Conclusion: SS is a frequent cause of ICU admission and is associated with a high mortality rate. SS mortality-related factors can be
screened during SS management for more aggressive ICU management geared at preventing death.
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1. Background

Sepsis and septic shock (SS) are globally recognized by
the WHO as health priorities.! Patients with SS have
an inadequate blood supply perfused to noble organs,
resulting in coma, strokes, myocardial infarction, acute
kidney injury, or multi-organ dysfunction and ultimately
death if resuscitation is not performed in a timely manner.>*
Survivors of SS are at an increased risk of reduced quality of
life due to long-term physical, cognitive, and psychological
dysfunction,** as well as death within a year following

hospital discharge.® Worldwide, the incidence of sepsis is
estimated to be 188 to 270 per 100000 adults™® and 19.4
million children are hospitalized for sepsis each year.
SS accounts for a mortality rate varying between 17.1%
and 60.1%%'? and 5.3 million child deaths per annum.?
Currently, the debate on the most effective pharmacological
management for SS is ongoing. Immediate treatment with
appropriate empirical or specific antibiotics, a focal point
in curbing the burden of SS, remains challenging.® About
70%-80% of sepsis cases are community-acquired, making

Copyright © 2019 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original

work is properly cited.


http://www.jhpr.ir
https://doi.org/10.15171/hpr.2019.24
http://crossmark.crossref.org/dialog/?doi=10.15171/hpr.2019.24&domain=pdf&date_stamp=2019-11-05

Mbengono et al

primary care and emergency departments pivotal points to
improving recognition and early management. However,
when the infection is overwhelming, it often becomes a
SS necessitating intensivists and intensive care unit (ICU)
admission for optimal care.

The majority of the current data on SS is from ICUs in
high-income countries.'"* Although SS is common in
resource-limited settings, there is limited contemporary
data on the demographic and clinical characteristics,
treatments, and outcomes of patients admitted for SS to
ICUs in sub-Saharan Africa. Yet, this data is important
to increase awareness of this life-threatening disease in
sub-Saharan Africa, to highlight the need for continuous
preventive interventions, and to help guide resource
allocation.™

2. Objective

We aimed to determine the epidemiology, therapeutic
profiles and outcomes of patients admitted for SS to a
reference ICU in Cameroon.

3. Methods

3.1. Study Design, Setting and Study Participants

This retrospective cross-sectional study was conducted
in the ICU of Douala General Hospital (DGH), Douala,
Cameroon, between January 1, 2018 and December
31, 2018 (12 months). Data was collected during the
month of March 2019. Douala, the economic capital of
Cameroon, is the largest urban area in the country and
has an estimated population of 2445945."° Its coastal
location and good landscape have attracted several
business settlements, making it one of the country’s most
populated cities with increasing healthcare needs. Douala
has a total surface area of about 210 km*.' The DGH is
a tertiary care center and university teaching hospital in
Douala. As a tertiary hospital, its ICU is one of the main
referral ICUs for critically ill patients in Cameroon and
its environs. Facilities for critical care management in this
ICU comprise 20 beds, 5 ventilators, several laryngoscopes,
several endotracheal tubes, 10 electric pump syringes, 6
multi-parameter monitoring machines, and a pharmacy
containing emergency drugs such as adrenaline,
noradrenaline, dobutamine, ephedrine, atropine. The unit
is not constantly equipped with a blood gas machine for
measuring serum lactate. The unit is run by 5 consultant
intensive care physicians, 2 resident physicians in critical
care medicine, 16 nurses, and 2 general practitioners.

3.2. Sampling; Inclusion and Exclusion Criteria

Assuming a 95% confidence interval (CI), a variability
of 1.96, an accuracy of 0.05, and a SS prevalence rate
of 8.3%," the Schulz and Grimes formula was used to
obtain a minimum sample size of 30 patients with SS. By
consecutive convenience sampling, the medical records
of 383 patients admitted to the ICU of DGH in the year
2018 were studied. Among those files, 36 were of patients
admitted for SS. Patients with cardiogenic, anaphylactic,

or hypovolemic shock and those with mixed shock were
excluded.

3.3. Definition of Terms

SS was diagnosed based on the sepsis-3 definition but
for the exclusion of serum lactate; that is, signs of sepsis
(sequential organ failure assessment [SOFA] score >2
points), persistent hypotension despite adequate volume
resuscitation, and requiring vasopressors to maintain
a mean arterial blood pressure (MAP) > 65 mm Hg."
Defined as a risk factor was any attribute, characteristic, or
exposure of an individual that increased the likelihood of
developing a disease like SS.

3.4. Data Collection

Data was extracted from the hospital files onto a

standardized data collection form and included:

1. Demographic data: age and gender

2. Clinical data: comorbidities, MAP, SOFA score, site of
infection, and Glasgow Coma Score (GCS).

3. Treatment details: type of fluid and vasopressor used
for resuscitation, empirical antibiotics used, need for
escalation of antibiotics, specific antibiotics used after
bacterial cultures, the germ isolated, and the need for
mechanical ventilation.

4. Outcome: number of days of vasopressor therapy,
number of days on mechanical ventilation,
complications (cardiopulmonary arrest, acute kidney
injury, hepatic failure, etc.), length of ICU stay, and in-
ICU mortality rate.

5. Risk factors for SS-related mortality: age, gender, GCS,
MAP, site of infection, use of mechanical ventilation in
the treatment of SS, antibiotic therapy (monotherapy or
combined antibiotic therapy), escalation of antibiotic
therapy (yes or no), cardiopulmonary successfully
managed during ICU stay (yes or no), hepatic failure
(yes or no), and the SOFA score.

3.5. Data Analysis

The data was entered into Epi Info 3.5.1 software.
All variables were distributed in the form of simple
frequencies. Variables with excessive missing data
precluding meaningful analyses were excluded. Factors
associated with in-ICU mortality among SS patients were
studied using the chi-square or Fisher exact test where
appropriate. The original alpha-value was set at 0.05. To
reduce the chance of obtaining false-positive results from
the multiple analyses performed on the same dependent
variable, the Bonferroni adjusted P value was calculated by
dividing the alpha-value by the number of comparisons.
Hence, any comparison was statistically significant if it was
inferior to the Bonferroni adjusted P value.

4. Results

SS accounted for 36 (9.4%) ICU admissions out of a total
of 383 admissions in the year 2018. Patients’ mean age
was 52.9 + 25.2 years (range: 1-83 years), and 63.9% were
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Table 1. Socio-demographic and Clinical Characteristics

Variables Frequency (n=36) %

Age (y)

1-25 19.4
26-45 4 11.1
46-65 9 25

265 16 44.4
Gender

Male 23 63.9
Female 13 36.1
Co-morbidities

Hypertension 15 415
Surgery within one week 11 30.5
Diabetes 6 16.7
Active cancer 3 8.3
Chronic kidney disease 3 8.3
Heart failure 3 8.3
HIV/AIDS 2 5.6
Stroke 2 5.6
Asthma 2 5.6
Mean arterial pressure 52+18

Mean systolic BP 7122

Mean Diastolic BP 42+16

Mean GCS 9.1+4.3

Mean SOFA Score 9.2 +2.3

SOFA Score

2-4 24

5-7 9

>8 3

Origin of infection

Pulmonary 17 45.7
Intra-abdominal 11 31.4
Cutaneous 4 11.4
Urinary 11.4
Fluids for resuscitation

Normal saline 34 97.1
Ringer lactate 3 8.6
Geloplasma 1 2.9
Empirical antibiotics used

Metronidazole 17 48.6
Ceftriaxone 16 45.7
Imipenem 9 25.7
Amikacin 8 229
Ofloxacin 8 22.9
Gentamicin 7 20

Amoxicillin-clavulanate 4 11.4
Levofloxacin 4 11.4
Trimethoprim/sulfamethoxazole 2 5.7
Vancomycin 1 2.9
Escalation of antibiotics used 4 11.4
Ofloxacin 2 2.9
Amikacin 1 2.9
Imipenem 1 2.9
Metronidazole 1 2.9
Vancomycin 1 2.9
Piperacillin/tazobactam 1 2.9

BP: blood pressure; GCS: Glasgow coma scale; qgSOFA: quick sequential

organ failure assessment.

males. The main comorbidity was hypertension observed
in 32 (91.4%) patients (Table 1). The mean GCS was
9.1 £4.3, and the mean SOFA score was 9.2+2.3. The
most common site of infection was the lungs (45.7%) as
demonstrated in Table 1. SS was hospital-acquired in 72%
against 28% cases of community-acquired.

The main fluid used for resuscitation was normal saline
(97.1%), while noradrenaline was the sole vasopressor
used (Table 1). Dobutamine, adrenaline, and dopamine
were only used to compute the SOFA score and were not
used for the management of SS. A combination of at least
2 antibiotics was seen in 32 (91.4%) patients. The most
used empirical antibiotics were metronidazole (48.6%) and
ceftriaxone (45.7%) as shown in Table 1.

Bacterial cultures were collected from all participants,
but a mean duration of 7 days was required to determine if
a germ was present in the blood, urine, pus, central venous
catheter, or urinary catheter bacterial culture samples.
Just one patient had a positive bacterial culture after 7
days. The isolated germ was an Acinetobacter species
from a central venous catheter. Fortunately, the germ was
sensitive to the on-going empirical antibiotics already
instituted (amikacin and imipenem). Blind (without
bacterial culture) escalation of antibiotics was performed
in 4 (11.4%) patients. The most used antibiotic in this
case was ofloxacin. Mechanical ventilation was required
in 24 (68.6%) patients. The mean duration of mechanical
ventilation was 2.4+ 1.9 days (range: 1-8 days). The mean
durations of vasopressor therapy and length of ICU stay
were 2.6+2.2 days (range: 1-11 days) and 3.5+3.1 days
(range: 1-13 days), respectively. Fourteen (39%) patients
with SS had a fatal outcome. The risk factors for SS-related
mortality which were not attenuated after Bonferroni
adjustment were age < 1 year, a MAP < 65 mm Hg, a GCS
<8, and the use of mechanical ventilation (Table 2).

5. Discussion

The current study aimed to determine the epidemiology,
therapeutic patterns, outcomes, and challenges in the
management of patients with SS admitted to a major
referral ICU of Cameroon. The prevalence of SS was 9.4%.
Affected patients had a mean age of 52.9 + 25.2 years,
and 63.9% of them were males. The mean SOFA score
was 9.2+2.3 and the most common site of infection was
the lungs. Noradrenaline was the sole vasopressor used.
Therapeutic challenges included the inability to have a
specific antibiogram before a mean duration of 7 days. The
in-ICU mortality rate was 39% and was associated with an
age < 1 year,a MAP < 65 mm Hg, a GCS < 8, and the use of
mechanical ventilation.

The prevalence of SS was found to be 9.4%, lower than
the 13.7% obtained in a French ICU by Quenot et al,”
probably explained by differences in the definition of
SS. Quenot et al®® defined SS based on the PROWESS-
SHOCK study® as a suspected or documented infection
requiring initiation of vasopressors despite adequate
vascular filling and with at least one of the following
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Table 2. Assessment of Risk Factors Associated With in-ICU Mortality in Septic
Shock Patients

Alive Death

Variable M=22) (n=14) P Value
Age < 1 years
Yes 19 3 0.0002*
No 3 11
Age > 65 year
Yes 19 11 0.6582
No 3 3
MAP < 65 mm Hg
Yes 2 14 <0.0001*
No 20
GCS<38
Yes 2 14 <0.0001*
No 20 0
Origin of infection
Pulmonary 2 14 0.7845
Intra-abdominal 1 10
Cutaneous 0 4
Urinary 0 4
Mechanically ventilated
Yes 0 13 <0.0001*
No 22 1
Antibiotic therapy
Monotherapy 0 3 0.0509
Combination 22 11
Escalation of antibiotics
Yes 0 0.01699
No 22 10
Cardiopulmonary arrest successfully managed
Yes 0 0.01699
No 22 10
Hepatic failure
Yes 0 1 0.3889
No 22 13
SOFA score
2-4 2 9 0.8889
5-7 1 4
28 0 1

GCS: Glasgow coma scale; gSOFA: quick Sequential Organ Failure
Assessment; MAP: Mean arterial pressure
*Bonferroni corrected P value < 0.0045.

hypoperfusion criteria: metabolic acidosis; oliguria/renal
failure; or hepatic dysfunction. Contrary to Quenot et al,
SS was defined in the current study in conformity with the
Sepsis-3 definition,'® but for the exclusion of serum lactate
(due to our resource-limited setting). The mean patients’
age was 52.9£25.2 years, and there was a predominance
of males, concurring with the results of Boussekey et
al and Quenot el al in France'?' and Balcan? in Turkey.
The predominance of an increasing aging population in
the current series was correlated with the frequencies of
comorbidities, like diabetes, which are factors associated
with SS. The mean SOFA score in the present study was
9.2+2.3, similar to the 9.16+3.16% 10.9+3.2,” and 11*
obtained in Turkey and France, respectively. Previous

studies have shown that a decreased SOFA score is known
to be predictive of decreased mortality, while an increased
SOFA score is indicative of increased mortality.>* In
contrast, an increase in SOFA score was not found to be
associated with mortality in the present study. The majority
of SS cases were hospital-acquired, corroborating with the
results of Baharoon et al on the epidemiology of sepsis in
an tertiary ICU of Saudi Arabia.?

Similarly to Baharoon et al in Saudi Arabia,” the main
comorbidities were hypertension followed by diabetes.
Also, like previous reports,'"'#'**! the most common sites
of infection responsible for SS were the lungs followed by
the abdomen.

The mean duration of ICU stay was 3.5+3.1 days,
drastically lower than the 8.44+11.61 days observed in
Turkey? This may reflect the differences in the health
infrastructure and equipment between the Turkish and
Cameroonian health systems, with better management
of this pathology in Turkey and more Turkish SS patients
living longer. It may also reflect more virulent bacteria
in the hospital ecology responsible for shorter hospital
stays and a higher in-ICU mortality rate in the milieu of
the current study compared with Turkey. The in-ICU
mortality rate in the current study was 39%. This rate
concurred with the fatality rates varying between 25.8%
and 60.1% reported in the literature.!>#?>2** The mortality
rate in the present study (39%), however, remains high and
may be attributable to late ICU admissions with resultant
delayed resuscitative measures on the one hand and by an
elderly study population with several co-morbidities (like
diabetes) which may adversely affect the course of SS.

After controlling for false-positive results, 4 SS-related
mortality risk factors were identified: being aged <1 year,
having a MAP <65 mm Hg, having a GCS <8, and being
mechanically ventilated. The current findings confirm
the common risk factors associated with mortality in
the literature.>'"* In contrast to a French study* and a
multinational study'! which found older age (age >65 years)
to be a significant risk factor for SS-related mortality, it was
observed in this study that being an infant was instead a
risk factor, probably explained by the immature immunity
of infants.”® Similar to previous studies,”* a low GCS
was found in this study to be associated with mortality in
patients with SS. It is noteworthy that a low GCS is also a
reliable indicator of sepsis through the SOFA or quick SOFA
score assessment.'*” Eidelman et al® found that SS patients
with a GCS of 15, 14 to 13, 12 to 9, or 8 to 3 had mortality
rates of 16%, 20%, 50%, and 63%, respectively. However, the
various levels of GCS and associated mortality in the current
series were not stratified. All patients admitted with a GCS
<8 had a fatal outcome (100% mortality rate), perhaps as a
result of septic encephalopathy.?” The sepsis-3 consensus'®
and the Surviving Sepsis Campaign® recommend targeting
a MAP 265 mm Hg during initial resuscitation of patients
with SS to maintain blood perfusion to noble organs such
as the brain, kidneys, heart, and liver.' However, this MAP
target should be increased to more than 75 mm Hg in SS
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patients with hypertension (to prevent cerebral ischemia or
strokes) as a result of a rightward shift in cerebral pressure-
flow autoregulation caused by chronic hypertension or
atherosclerosis.” In the present study, hypertension was the
main comorbidity (41.5%), and the average MAP was 52
mm Hg on admission. This may imply that the majority of
patients already had cerebral ischemia and other end-organ
damage on admission due to severe organ hypoperfusion,
thus explaining why a MAP <65 mm Hg on admission was
predictive of mortality. Similar to previous reports,?'*?!
mechanical ventilation was observed to be associated
with SS-related mortality in the current study. This may
be explained by the fact that multidrug-resistant germs are
likely to grow in the mechanical ventilator device, thereby
increasing mortality. Moreover, given that the mean
length of ICU stay was more than 2 days (precisely, 3.5 days;
range: 1-13 days), it is possible that some mechanically
ventilated patients acquired nosocomial infections such
as ventilator-associated pneumonia,* thereby increasing
their risk of mortality. Furthermore, in the year 2018,
several ventilators in the study setting had a problem with
the air system humidification, predisposing ventilated
patients to an increased risk of mortality from hypoxia
due to mucus plug formation in the endotracheal tube. In
contrast to Boussekey et al,*' Sakr et al,'' and Quenot et al,"”
comorbidities and a high SOFA score were not found to
be risk factors for mortality in the current study, probably
explained by the small sample size.

Quenot et al in France observed that the rate of
documented germs in SS patients admitted to the ICU
varied from 52% to 90%,"” while in the current study,
only one microorganism (2.7%), Acinetobacter, could be
identified. Early and specific antibiotic therapy improves
the prognosis of patients suffering from SS.?/*>* Obtaining
a specific antibiogram was a major challenge in the current
study, as a mean duration of 7 days was necessary to rule
in or out the presence of a germ through bacterial culture
analyses. In the current study, empirical antibiotic therapy
was initiated in all patients on admission, and blind
(without microscopy, culture, and sensitivity) escalation
of antibiotics was performed in 4 (11.4%) patients
who had worsening clinical conditions. Regarding the
hemodynamic support for SS, noradrenaline was the sole
vasopressor used in the current study. This clinical practice
re-iterates the consensus stipulating that noradrenaline is
the most effective vasopressor in the management of SS.*

Some limitations of the current study must be
acknowledged. Firstly, it is retrospective design and the
relatively small number of patients (n=36) implies cautious
generalization of the findings. Secondly, the cross-sectional
design makes it impossible to infer causality or untangle
bi-directional relationships. Thirdly, the unavailability of
serum lactate in the current series to add more diagnostic
arguments for the case definition of SS makes it difficult
to conclude that all 36 participants had SS. Serum lactate
is a marker of tissue hypoxia* and a predictor of mortality
in septic patients.”® Several recent studies***! evaluating the

Sepsis-3 definition have shown that it is possible to have
SS without the lactic acidosis requirements of the Sepsis-3
definition. Hence, the definition in this study, adapted from
the Sepsis-3 consensus, is partially justified. Furthermore,
the unavailability of other potent vasopressors such as
terlipressin which have proven their efficacy in reducing
the mortality rate of SS patients when it is associated with
noradrenaline is deplorable.** Lastly, chronic alcoholism, a
previously established risk factor for SS mortality**** due
to hepatic failure, could not be studied in the current series
due to the retrospective design of the study and lack of data
on alcohol consumption.

The strengths of the present study include ahomogeneous
population comprising only patients with SS and not a
mixture of sepsis, SS, and other types of shocks as in many
published studies.

6. Conclusion

The current findings suggest that SS accounts for about
one out of every 10 admissions and one out of every 3
deaths among patients admitted for SS in the ICU in this
study. Affected patients had a relatively advanced age,
were predominantly males, and mainly had pulmonary
infections. Risk factors associated with mortality in SS
patients were being aged <1 year, having a MAP <65 mm
Hg, having a GCS <8, and the use of mechanical ventilation
on admission. These risk factors can immediately be
screened on ICU admission in order to identify SS patients
requiring prompt and aggressive resuscitation measures
geared at preventing their deaths. There is an urgent need
to revamp the laboratory in the study site with antibiogram
culture media able to rule in or out a germ within a
maximum duration of 48 hours for the institution of a
specific antibiotic therapy geared to a life-saving purpose.

Research Highlights

What Is Already Known?

Globally, SS is recognized as a health priority by the WHO
due to its high morbidity and mortality, particularly in
critically ill patients. With limited contemporary data on
SS in sub-Saharan Africa, this study aimed to determine
the epidemiology, therapeutic patterns, prognosis
(mortality rate and its risk factors), and challenges in
the management of patients admitted for SS in a major
referral ICU of Cameroon.

What This Study Adds?

The prevalence of SS found in this study was 9.4%. The
inability to have a specific antiobiogram before 7 days was
the greatest challenge to treatment. The mortality rate of
39% was associated with aged <1 years, MAP <65 mm
Hg, GCS <8, and mechanical ventilation. Overall, there is
an urgent need for the timely provision of antibiograms
to institute a specific antibiotic therapy geared toward
saving lives.
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