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Introduction. Mortality rate amongst critically ill patients admitted to the intensive care unit (ICU) is disproportionately high in
sub-Saharan African countries such as Cameroon. Identifying factors associated with higher in-ICU mortality guides more
aggressive resuscitative measures to curb mortality, but the dearth of data on predictors of in-ICUmortality precludes this action.
We aimed to determine predictors of in-ICU mortality in a major referral ICU in Cameroon. Methodology. Tis was a retro-
spective cohort study of all patients admitted to the ICU of Douala Laquintinie Hospital from 1st of March 2021 to 28th February
2022. We performed a multivariable analysis of sociodemographic, vital signs on admission, and other clinical and laboratory
variables of patients discharged alive and dead from the ICU to control for confounding factors. Signifcance level was set at
p< 0.05. Results. Overall, the in-ICU mortality rate was 59.4% out of 662 ICU admissions. Factors independently associated with
in-ICU mortality were deep coma (aOR= 0.48 (0.23–0.96), 95% CI, p � 0.043), and hypernatremia (>145meq/L) (aOR= 0.39
(0.17–0.84) 95% CI, p � 0.022). Conclusion. Te in-ICU mortality rate in this major referral Cameroonian ICU is high. Six in 10
patients admitted to the ICU die. Patients were more likely to die if admitted with deep coma and high sodium levels in the blood.

1. Introduction

Compared to high-income countries (HICs), optimal
healthcare access is limited in low-and middle-income
countries (LMICs) [1]. Tis is mainly due to poor health-
seeking behaviors (preference of traditional medicine over
conventional medicine), insufcient health facilities, lack of
essential drugs, understafed, and unfunded healthcare
systems [2]. Consequently, late presentation of patients to
the hospital are common and compounded with dreadful
life-threatening complications of diseases which have

a negative toll on in-hospital mortality [3]. Te hospital
department or ward best suited for managing these life-
threatening diseases’ complications often called critical ill-
nesses is referred to as the intensive care unit (ICU) [4]. Sub-
Saharan Africa (SSA) is one of the most poverty-stricken
regions on earth, with an alarming double public health
burden of communicable diseases (HIV/AIDS, malaria,
tuberculosis, and hepatitis B and C infections) and an in-
creasing incidence of noncommunicable diseases (hyper-
tension, diabetes mellitus, and chronic kidney disease)
stemming from the prevailing epidemiological transition of
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diseases. As a result, there is an increasing impact on the
prevalence of critical illnesses seen in the ICU of SSA with
a resultant disproportionately high in-ICU mortality in
SSA [5].

Likewise, Cameroon, a SSA country dubbed “Africa min-
iature” is not spared by this high in-ICU death phenomenon
compounded with limited ICU infrastructure and life-saving
equipment [6]. For instance, the COVID-19 pandemic stormed
Cameroon in 2020, when the national ICU capacity was 601
ICU beds and 73 mechanical ventilators for 23 million in-
habitants [7].Te adverse efects of this low ICU capacity on in-
ICU COVID-19 mortality cannot be overemphasized [8].
However, although in-ICU mortality rates are high in SSA [9],
there is a dearth of data on the predictors of mortality especially
in Cameroon. It is important to determine what factors may
modify the fate of an individual admitted to the ICU in
Cameroon. Tis will enable early implementation of appro-
priate preventivemeasures onmodifable parameters and closer
monitoring in patients with nonmodifable parameters. How-
ever, the fate of all cases, sometimes with similar pathology, is
not the same [10]. Tis means some unidentifed factors pos-
sibly contribute to mortality. Against this backdrop, we pro-
posed this study to investigate in-ICU outcomes in a major
referral Cameroonian ICU. As a preliminary study, this will
generate reference baseline data on in-ICU mortality which
researchers may explore in future related studies.

2. Methods

2.1. Study Design, Setting, and Participants. Tis was a ret-
rospective cohort study carried out at the ICU of Douala
Laquintinie Hospital (DLH) between March 1, 2021 and
February 28, 2022. Te period of follow-up was from ad-
mission at the ICU (t1) to discharge from the ICU or death
(t2). We reviewed the medical records of all patients ad-
mitted to the ICU during the aforementioned study period.
We excluded patients readmitted to the ICU during the same
course of illness following an initial ICU discharge. We also
excluded patients with incomplete data on ICU exit (dis-
charged alive or dead) and patients aged <18years as this
population usually has diferent mortality characteristics
from the adult population.TeDLH serves the population of
the economic capital of Cameroon, Douala. Te DLH is
located in Douala I subdivision and receives averagely
150,000 patients per year. DLH serves as a referral centre
where complex cases are sent sometimes at very late stages of
diseases and serves a population with a high rate of poverty
[11]. Care and approach to care is diferent from the other
towns and other hospital facilities who receive more indolent
cases at the initial stages of diseases and at a period when
families and individuals are still fnancially viable. Tis is of
utmost importance since Cameroon does not yet ofer
universal health coverage for its population, and healthcare
is fnanced by individuals.

Its ICU is located next to the emergency and operating
theatre. It was renovated in August 2021 from an 8-bed
capacity unit to a 19-bed capacity unit. Te unit is sepa-
rated in to eight common rooms (two and three beds per

room) and private rooms. Each room has a ventilator
machine ready for utilisation in case of respiratory
emergency requiring endotracheal intubation. Each bed
has a cardiorespiratory monitor that measures blood
pressure, displays an electrocardiogram, and oxygen sat-
uration continuously. Te unit provides level II basic ICU
services which includes mechanical ventilation for longer
than 24 h and specifc organ support such as continuous
vasopressor infusion. Te staf is constituted of fve an-
esthesiologists and intensive care physicians, three general
practitioners, and 12 general nurses and nurse assistants.
Every day, there are four nurses that take 12 hourly shifts,
the general practitioners do rounds, and one anesthesi-
ologist and intensive care physician ensures call coverage
for the unit, the emergency department, and the anes-
thesiology unit. Two general practitioners, coming from
other units of the hospital are available during each call at
the ICU, based on a pre-established call program. One
anesthesiologist is responsible for managing the emer-
gency, general operating theatre, the maternity operating
theatre, the ICU, and all other major emergencies in the
diferent wards of the hospital. Based on individual needs,
specialist consultants see patients routinely in association
with the anesthesiologists and intensive care physicians.
Te hospital has a specialised centre where COVID-19
patients are managed and as such, patients with
COVID-19 are never admitted to the general ICU ward
described in the current study.

2.2. Study Sampling and Variables. Mortality event was the
primary outcome selected for sample size calculation. Te
population included all eligible ICU patients and the out-
come was dichotomous: alive or death. Te exposure vari-
able chosen was female sex as reported by Chukwuemeka
O. Eze (27% among survivors and 46% among nonsurvivors)
as a risk factor for the investigated outcome. Te sample size
was recalculated based on this information using the fol-
lowing information.

Where

Za represents standard normal variate for level of
signifcance which is 1.96
m represents number of control subjects per experi-
mental subject which is 1
Zb represents standard normal variate for power or type
2 error which is 0.84
p1 represents probability of events in the control group
which is 0.27
p2 represents probability of events in the experimental
group which is 0.46
p∗ � (p2 + mp1)/(m + 1) which represents the aver-
age proportion exposed

Te minimum sample size required was 102 patients in
each group. Tus, an overall minimum sample size of 204
patients was necessary for the study to have 80% power,
signifcance of 5%, and 95% confdence interval [12].
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A consecutive sampling method was used. Data were
extracted from consultation registers, medical fles, and
laboratory reports into a predefned and pretested data
collection form. Tese data included (1) sociodemographic
data: age, sex, and marital status; (2) admission data: date of
ICU admission, time of day of ICU admission, date of ICU
discharge, and the hospital unit of origin of the patient; (3)
clinical data: comorbidities, vital signs on ICU admission,
clinical diagnoses, and the fnal ICU outcome (discharged
alive or dead); and (4) laboratory data: white blood cell
count, hemoglobin level, platelet count, sodium, potassium,
urea, and creatinine in patient’s blood samples. For this
study, clinical diagnoses were categorised as sepsis without
pneumonia, respiratory disorders, malignancy, pre/
eclampsia/eclampsia/HELLP, severe head and neck injuries,
coagulation disorders, metabolic disorders (hyperglycemic
crisis and other endocrine disorders and electrolyte im-
balance with dehydration), gastrointestinal bleeding disor-
ders, cerebrovascular accidents, and others. For patients
with multiple diagnoses, all clinical conditions were
recorded as separate entities. As such, the number of

diagnoses does not coincide with the number of patients as
some patients had more than one diagnosis. Clinical scoring
systems such as the SOFA (Sepsis-related Organ Failure
Assessment) score were not used because of the un-
availability of partial pressure of oxygen (PaO2), fraction of
inspired oxygen (FiO2), and bilirubin levels in our sample.
Te quick SOFA score was an alternative, nonetheless, as this
was a retrospective study, respiratory rates were seldom
reported in the fles studied.

2.3. Operational Defnitions

Hypernatremia: sodium level in blood above 145mEq/
L
Hyperglycemia: glucose level in blood above 200mg/dL
Sepsis without pneumonia: All cases of sepsis except
cases of pneumonia
Respiratory disorders: All cases of respiratory illnesses
including pneumonia, pulmonary oedema, pulmonary
embolism, etc.

Mortality rate ≔
number of cases admitted at the ICU that died

total number of ICU admissions
. (1)

Deep coma: any patient with a Glasgow coma score
level ≤8/15
Late Night deaths: It refers to the category of patients
who died between midnight and 6:00 am.

2.4. Statistical Considerations and Data Analysis. Data were
entered in Microsoft Excel 365 and analyzed using R version
4.1.1. Distribution of socio-demographic, admission, clinical,
and laboratory data were studied and compared between
patients discharged alive and dead from the ICU. Continuous
data were checked for normality using the Shapiro-Wilk test
and summarized as means with standard deviations (SDs) if
data was normally distributed or as medians and interquartile
ranges (IQRs) if data was not normally distributed. Frequencies
and proportions were calculated for categorical data. Missing
values and outliers were identifed using explorative data
analysis. Te Chi-square test was used to compare categorical
variables unless more than 20% of expected cell counts were
less than 5, in which case, Fisher's exact test was employed.
Multivariable analysis was used to determine the efects of
independent variables on the outcome variable of ICU “dis-
charged alive” dichotomized as a yes/no variable. Independent
variable selection was informed by review of relevant scientifc
literature of predictors of ICUmortality in similar contexts and
data availability. All independent variables with p values less
than 0.05 were included in the multivariable models, built in
a stepwise fashion, andmulticollinearity was checked using the
variance infation factor (VIF), excluding any variable with
a VIF greater than 10. Missing value categories were created in
categorical variables before including in logistic regression
model. Adjusted odds ratios (aOR), their corresponding 95%

confdence intervals (95% CI), and p values were reported.Te
level of statistical signifcance was set at p< 0.05.

2.5. Ethical Considerations and Administrative Clearance.
Administrative clearance was obtained from the Directorate
of the DLH. For the following reasons, the authors decided
not to request for informed consent or ethical committee
approval for their study: All studied data were gathered as
part of standard medical diagnosis and care. Patients were
also diagnosed and treated in accordance with national
standards and agreements. Since this was a retrospective
study, informed consent was not necessary.

3. Results

3.1. Patients Flow Chart. Overall, the medical records of 662
critically ill patients were reviewed. A total of 129 records
were excluded due to incomplete data (demographics,
working diagnosis, or period of death). Subsequently, 19
patients were excluded because they were in the pediatrics
population. Hence, 514 patients were retained as the study
population as shown in Figure 1.

3.2. General Characteristics of the Study Population. Te
median age of the sample was 49 years (Q1–Q3: 34.2–64.0).
Patient’s age ranged from 18 years to 97 years. Te young
adults (18–40 years) constituted 34.8% (n= 179), older adults
(41–60 years) constituted 33.3% (n= 171), and the elderly
(>60 years) constituted 31.9% (n= 164) of the population.
Te median duration of ICU stay was 3.0 days (Q1–Q3:
2.0–5.0). Te minimum duration of ICU hospitalisation was
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1 day with a maximum of 94 days. Tere were 51.2%
(n= 263/514) males, giving amale to female sex ratio of 1.05 :
1. A total of 49.2% of the sample was married. Patients were
admitted most in the month of August 2021, that is, 11.8%
(n= 78/662) of the sample. For comorbidities, they were
reported in 48.5% of the sample. HIV was found in 8.9%
(n= 46), diabetes in 16.9% (n= 87), malignancy in 4.3%
(n= 22), and hypertension in 19.5% (n= 100). Te unit of
origin of half of the patients (54.1%) admitted to the ICUwas
the emergency department, 11.5% from surgical ward, 10.7%
from the medical wards, 8.6% from maternity ward, 8.4%
from the operating theatre, 4.3% from mixed medical-
surgical wards, and 2.1% received directly from the ambu-
lance referred from another hospital. Te most common
reason for transfer to the ICUwas coma (83.9%), followed by
respiratory distress, severe sepsis, hemodynamic instability,
postoperative monitoring, convulsions/agitation, and pre-
eclampsia/eclampsia (5.6%) as depicted in Table 1. Te most
common diagnosis was sepsis excluding pneumonia
(38.6%), followed by respiratory disorders (27.4%), meta-
bolic disorders (23.9%), cerebrovascular accidents (13.9%),
severe head injury (13.6%), meningitis/meningoencephalitis
(11.1%), coagulation disorders (5.8%), pre-eclampsia (5.3%),
malignant disorders (5.3%), and gastrointestinal bleeding
(4.7%) as seen in Table 1.Most patients (54.9%, n= 300) were
admitted between 6 am and 6 pm.

3.3. Mortality Analysis. Te overall in-ICU mortality rate
was 59.4% (n� 393/662). Te month with the highest
mortality was October 2021 (67.8%, n� 40/59). Conversely,
the month with the lowest mortality was August 2021 with
47.4% (n� 37/78) of deaths as shown in Figure 2. Te lowest
number of admissions was in April 2021 (n� 36) and the
highest number of admissions in August 2021 (n� 78).
Overall, the proportion of deaths occurring at night (6 pm to

6 am) was 43.3% (156/360) with late night deaths (midnight
to 6 am) accounting for 25% of overall death (92/360).

Univariate analysis identifed sociodemographic and
clinical characteristics such as mean age (p< 0.001), age
>40 years (p< 0.001), male gender (p � 0.047), emergency
ward admissions (p< 0.001), maternity ward admissions
(p< 0.001), coma (p< 0.001), postoperative monitoring
(p � 0.002), hemodynamic instability (p � 0.032), median
diastolic blood pressure (p � 0.003), median temperature
(p � 0.014), median oxygen saturation (p � 0.004), median
Glasgow coma scale score (p< 0.001), deep coma (p< 0.001)
pre-eclampsia/eclampsia/HELLP syndrome (p< 0.001), ce-
rebrovascular accidents (p � 0.014), coagulation disorders
(p � 0.017), and transfusions (p � 0.043) to be signifcantly
associated with mortality in the ICU. Some paraclinical
characteristics also signifcantly associated with mortality in
the ICU were sodium level (p � 0.033), hypernatremia
(p � 0.024), urea level (p � 0.042), and creatinine level
(p � 0.015) as shown in Table 2.

Multivariable analysis showed only two factors were
signifcantly associated with mortality: deep coma
(aOR= 0.48 (0.23–0.96), 95% CI, p � 0.043), and hyper-
natremia (>145meq/L) (aOR= 0.39 (0.17–0.84) 95% CI,
p � 0.022) on admission as shown in Table 3.

4. Discussion

Tis study aimed to determine the predictors of in-ICU
mortality in a major referral ICU of Cameroon, with scarce
previous data on this subject. Factors found to be in-
dependently associated with in-ICU mortality were deep
coma and hypernatremia. Te overall mortality rate in the
current study was 59.4% (n = 393/662). Tis is much higher
than that described previously in Cameroon (7.8–8.18%)
[13, 14], Malawi (20.6%) [15], and Uganda (27%) [16, 17].
Nonetheless, studies carried out in Nigeria and Ethiopia

662 patients admitted at the ICU from March
2021 to February 2022 

533 patients retained with complete
data: demographics, working diagnosis

or period of death

129 patients excluded because of
incomplete data: demographics, working 

diagnosis or period of death 

19 patients were excluded because they
were in the pediatrics population 

514 patients retained.
360 patients dead
154 patients alive

Figure 1: Flow chart of patient inclusion in the study.
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[18, 19] reported mortality rates (40.8–61.4%) much similar
to those which we obtained in our current study. Te
studies reported in Cameroon [13, 14] have a very low
mortality rate because they were carried out in special ICU
centers receiving only pediatric and obstetric and gyne-
cological cases. Medical and visceral surgical pathologies
are not admitted in that ICU, thus pathologies such as
cerebrovascular accidents, severe sepsis from medical pa-
thologies, burns, or even unstable postoperative patients
with visceral pathologies are not admitted, constituting
a great bias for the appraisal of the reported ICU mortality.
Moreover, the low mortality reported in Uganda can be
explained by the readily available respiratory support and
by the fact that 87% of hospital patient costs are subsidized.
Cost of care has been recognised as a great hinderance to
optimal care in the ICU [20].

Te top 5 deadliest pathologies in our unit were cere-
brovascular accidents (81.9%) followed by coagulation
disorders (78.8%), meningitis/meningoencephalitis (77.0%),
respiratory disorders (73.1%), and severe sepsis excluding
pneumonia (72.1%). In Malawi, it has been noted that the
highest mortality was among patients admitted with sepsis
(59.3%) [15]. In Nigeria, a similar pattern has been described
with acute diabetic complications having the worst case
fatality rate (100%), followed by cerebrovascular accidents
(71%), renal failure (62.5%), cancer (60%), sepsis (55.5%),
acute abdomen (34%), and trauma (23%) [18]. Similar to our
study, cerebrovascular accidents have also been reported by
Mbengono et al. [13] as the most important cause of
mortality in the ICU in Cameroon. Metabolic disorders in
our study which included acute diabetic conditions such as
diabetic ketoacidosis, severe hypoglycemia, nonketotic

Table 1: Baseline sociodemographic and clinical characteristics of patients admitted at ICU laquintinie.

Variables No death n� 154 (%) Death n� 360 (%) Total n� 514 p value
Median age in years (SD) 39.0 (27.0–56.8) 53.0 (39.0–65.9) 49.0 (34.2–64.0) <0.00 
Age category
>40 years 74 (48.1) 261 (72.5) 335 (65.2) <0.00 

Marital status (married) 73 (47.4) 180 (50.0) 253 (49.2) 0.129
Male gender 68 (44.2) 195 (54.2) 263 (51.2) 0.047
Medical history
Cancer 5 (3.2) 17 (4.7) 22 (4.3) 0.604
HIV 8 (5.2) 38 (10.6) 46 (8.9) 0.075
Diabetes 24 (15.6) 63 (17.5) 87 (16.9) 0.688
Hypertension 22 (14.3) 78 (21.7) 100 (19.5) 0.070

Origin of patients
Emergency ward 69 (44.8) 209 (58.1) 278 (54.1) <0.001
Surgical ward 20 (13.0) 39 (10.8) 59 (11.5) 0.242
Internal medicine ward 12 (7.8) 43 (11.9) 55 (10.7) 0.081
Maternity ward 31 (20.1) 13 (3.6) 44 (8.6) <0.00 
Operating theatre 12 (7.8) 31 (8.6) 43 (8.4) 0.388
Mixed wards 4 (2.6) 18 (5.0) 22 (4.3) 0.112
Direct entry 4 (2.6) 7 (1.9) 11 (2.1) 0.318

Reasons for transfer
Coma 97 (63.0) 318 (88.3) 431 (83.9) <0.00 
Respiratory distress 79 (51.3) 189 (52.5) 268 (52.1) 0.878
Severe sepsis 58 (37.7) 161 (44.7) 219 (42.6) 0.112
Hemodynamic instability 18 (11.7) 76 (21.1) 94 (18.3) 0.0 2
Postoperative monitoring 40 (26.0) 53 (14.7) 93 (18.1) 0.003
Convulsions/agitations 29 (18.8) 53 (14.7) 82 (16.0) 0.307

Diagnosis
Severe sepsis excluding pneumonia 52 (33.8) 145 (40.7) 197 (38.6) 0.113
Respiratory disorders 36 (23.4) 105 (29.2) 141 (27.4) 0.190
Metabolic disorders 37 (24.0) 86 (23.9) 123 (23.9) 0.484
Cerebrovascular accident 12 (7.8) 59 (16.6) 71 (13.9) 0.0 4
Severe head injury 20 (13.0) 50 (13.9) 70 (13.6) 0.398
Meningitis/meningoencephalitis 11 (7.1) 46 (12.8) 57 (11.1) 0.061
Coagulation disorders 4 (2.6) 26 (7.2) 30 (5.8) 0.0 7
Pre-eclampsia/eclampsia 24 (15.6) 3 (0.8) 27 (5.3) <0.00 
Malignant disorders 5 (3.2) 22 (6.1) 27 (5.3) 0.092
Gastrointestinal bleeding 7 (4.5) 17 (4.7) 24 (4.7) 0.235

Outcomes
Transfusion received 48 (31.2) 80 (22.2) 128 (24.9) 0.043
Hospitalisation >3 days 105 (68.2) 112 (31.1) 217 (42.2) <0.00 
Median duration of hospitalisation in days (SD) 5.0 (3.0–7.0) 2.0 (1.0–4.0) 3.0 (2.0–5.0) <0.00 

Bold values represent variables with statistical signifcance p < 0.05.
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hyperglycemic crisis as well as ionic imbalance, and hepatic
encephalopathy had a much lower case fatality ratio (67.9%)
than that reported by Eze et al. [18]. Te least deadly pa-
thology in our study was pre-eclampsia/eclampsia/HELLP
syndrome with a case-fatality ratio (CFR) of 9.7% (n= 3/34)
as similarly reported by Bhagwanjee et al. [21] from South
Africa who obtained a CFR of 10.5%. Tis is much lower
than reported by Priso et al. [22] from Cameroon (24.3%).
Tis high mortality rate is probably because pre-eclampsia
was not well known by the medical personnel and the
population in the 2007–2014 era, when this study was carried
out. Moreover, at that time, patients usually presented late.
More awareness and strict national guidelines to reduce
maternal mortality put in place by the Ministry of Health
have probably contributed to limit this mortality as noted in
our study.

In multivariable analysis, deep coma (GCS≤ 8) and
hypernatremia >145meq/L) were associated with mortality.
A study carried out in Brazil also reported electrolyte dis-
turbance as being associated with increased mortality [23].
Even in more advanced settings such as Austria, hyper-
natremia has been reported as an independent risk factor for
mortality (relative risk, 2.1) [24]. Hypernatremia can arise
from a variety of causes, such as instances where attempts are
made to rapidly correct hyponatremia in emergency settings,
but most often than not is a marker of severity of underlying
pathologies [25]. Patients with blood sodium levels above

150mmol/L have amortality rate between 30 and 48 percent,
according to some studies carried out on the potential efects
of hypernatremia on outcomes in critically sick patients in
a medical ICU [26–28]. Relating to coma, a study carried out
by Bekele et al. in Ethiopia and Mbengono et al. in
Cameroon, reported that patients admitted with a Glasgow
coma scale <9 were more likely to die [29, 30]. Tis is
understandable since a low GCS refects the severity of
neurological impairment and reduced patient autonomy,
making the patient more dependable and requiring closer
monitoring [31].

Minkande et al. in Cameroon has reported 55% of deaths
to occur between 8 p.m. and 8 a.m and postulated that this
probably relates to poor compliance with treatment, staf
shortages, and insufcient monitoring equipment [14].
Contrary to these results, the proportion of deaths occurring
at night (6 pm to 6 am) was 43.3% (156/360) with late night
deaths (midnight to 6 am) accounting for 25% of overall
death (92/360). Tough stafng at our ICU was equally
reported to be lower at night, proportions of deaths during
the day and the night were similar suggesting a minimal
efect of such variables on the overall mortality.

Although scoring systems were not used in our study,
several tools could have been useful for risk assessment
such as the APACHE score [32–34] and the Simplifed
Acute Physiology Score 3 (SAPS 3) which have already
been tested in African settings [35, 36] despite the major
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limitation of relying on paraclinical parameters seldom
available in sub-saharan Africa. Scoring systems that are
mostly or entirely clinical such as the Modifed Early
Warning Score (MEWS) [37] are more adapted to de-
veloping countries, although some authors have reported
that this particular score is poor at predicting ICU out-
comes [38]. Other scores used in patients with sepsis
include the Rwanda Mortality Probability Model (R-
MPM), the Universal Vital Assessment (UVA) score, and
the qSOFA score, which have similar discriminating ca-
pacities in low-resource settings [39]. Tese scores were
not used in the current study since we were evaluating all-
cause mortality and not only sepsis-related mortality for
which these scores were created and validated. However,
these scores can be used in further projects.

Tis study highlights fndings for actionable recom-
mendations. We recommend to practitioners to be prompt
in requesting sodium level and keen in managing electrolyte
imbalances prior to ICU referral. Moreover, practitioners
should be prompt in referring patients with altered con-
sciousness and not wait for the Glasgow coma score to be
below 9 before referral. Further studies are encouraged to
give us more insight in to these assumptions.

A very signifcant limitation of the current study is that
factors that could have signifcantly contributed in the
evaluation of disease severity such as the use of life-
sustaining therapies including oxygen (nasal prongs or
face mask), noninvasive ventilation, CPAP, high-fow nasal
oxygen, and invasive organ support such as mechanical
ventilation, blood gas measurements, renal replacement
therapy, or vasopressor therapy could not be retrieved
because of the retrospective nature of the current study.
Still owing to the retrospective nature of this study, a sig-
nifcant proportion (19.5%) of patients were excluded
because of missing data. Tis could have contributed in
creating selection bias in our study and authors strongly

suggest that a prospective design should be employed in
future studies to confrm or refute our fndings. Moreover,
this study reports survival to ICU discharge but not survival
to hospital discharge. Te former mortality rates may not
represent the real mortality rate as survival to ICU dis-
charge is usually very diferent from survival to hospital
discharge, which is a better assessment gauge of treatment
efcacy [40, 41]. Additionally, no analyses were performed
to assess for possible unmeasured confounding. Further-
more, this study cannot be generalised because it was
carried out at a single centre in an urban setting with
peculiar populations.

Nonetheless, this is one of the largest scale studies
(n> 500 patients) evaluating in-ICU mortality in SSA and
taking into consideration important, but often overlooked
crucial parameters such as laboratory data (hemoglobin
level, serum creatinine, and serum electrolytes) generally
unafordable or relatively expensive in this resource-limited
area. Te study was carried out in a secondary level facility
with the greatest number of admissions in Cameroon and
represented real-life evaluation on the need for ICU services
and provides a guide to reduce mortality and increase the
efciency of these services.

5. Conclusion

ICU mortality rates in developing countries are high and
Cameroon is not an exception. Six in 10 patients admitted
to the ICU died. Patients were more likely to die if ad-
mitted with deep coma and high serum sodium levels.
Further studies need to be carried out to enquire about
nondisease-specifc factors that could contribute to
mortality such as staf competence and workload, avail-
ability of care, ICU equipment, health insurance status
and fnancial viability.

Table 3: Multivariable analysis model comparing mortality risk in the sample.

Variables OR (95% CI) p-value aOR (95% CI) p-value
Sociodemographic characteristics
Median age 0.97 (0.96–0.98) <0.00 0.99 (0.97–1.01 0.299
Male gendera 0.67 (0.46–0.98) 0.047 1.70 (0.85–3.46) 0.137
Origin of patients
Maternity wardb 7.22 (3.65–15.03) <0.00 2.74 (0.48–17.26) 0.258
Reasons for transfer
Postoperative monitoring 2.04 (1.28–3.24) 0.003 1.42 (0.64–3.15) 0.386
Hemodynamic instability 0.49 (0.28–0.84) 0.0 2 0.67 (0.28–1.51) 0.344
Diagnosis
Cerebrovascular accident 0.43 (0.21–0.80) 0.0  0.62 (0.24–1.52) 0.314
Pre-eclampsia/eclampsia 21.72 (7.44–92.49) <0.00 6.37 (0.75–139.15) 0.128
Clinical parametersd

Median diastolic BP (mmHg) 1.01 (1.00–1.02) 0.003 1.01 (1.00–1.02) 0.123
Hypoxia 0.52 (0.32–0.83) 0.007 0.73 (0.37–1.40) 0.344
Median temperature 0.82 (0.70–0.95) 0.0 0 1.17 (0.91–1.49) 0.218
Deep coma (GCS ≤8) 0.36 (0.22–0.58) <0.00 0.48 (0.23–0.96) 0.043
Hypernatremia 0.43 (0.21–0.84) 0.0 8 0.39 (0.17–0.84) 0.022
Note: OR� odds ratio. CI� confdence interval, aOR�Adjusted odds ratio. aReference category is female gender. bReference category is emergency ward
admissions. Mean variance infation factor (VIF): 1.26. Bold values represent variables with statistical signifcance p < 0.05.
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5.1. What Is Known on Tis Topic?

(i) In sub-Saharan Africa (SSA), patients tend to
present late to the hospital with dreadful life-
threatening disease complications which require
ICU admissions

(ii) Tere is an increasing impact on the prevalence of
critical illnesses seen in the ICU with a resultant
disproportionately high in-ICU mortality in SSA

(iii) Although in-ICU mortality rates are high in sub-
Saharan Africa, there is a dearth of data on the
predictors of mortality especially in Cameroon. It is
important to determine what factors may modify
the fate of an individual admitted to the ICU in
Cameroon.

5.2. What Does Tis Study Add?

(i) ICUmortality rates in developing countries are high
with six in 10 patients admitted that die.

(ii) Patients were more likely to die if admitted with
deep coma (GCS ≤8) and high serum sodium levels
(>145mEq/L).

(iii) Tis risk group was represented as such: 30.2% of
patients admitted with deep coma (GCS ≤8) and
20.8% of patients admitted with hypernatremia
>145mEq/L
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