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Abstract. There is a paucity of data on the etiologies and outcomes of febrile illness in rural Sierra Leone, especially
in the Lassa-endemic district of Kenema. We conducted a retrospective study of patients with subjective or documented
fever (T ³ 38.0°C) who were admitted to a rural tertiary care hospital in Kenema between November 1, 2011 and
October 31, 2012. Of 854 patients admitted during the study period, 429 (50.2%) patients had fever on admission. The
most common diagnoses were malaria (27.3%), pneumonia (5.1%), and Lassa fever (4.9%). However, 53.4% of febrile
patients had no diagnosis at discharge. The in-hospital mortality rate was 18.9% and associated with documented
temperature ³ 38.0°C (adjusted odds ratio [AOR] = 2.89, P = 0.001) and lack of diagnosis at discharge (AOR = 2.04,
P = 0.03). Failure to diagnose the majority of febrile adults and its association with increased mortality highlight the need
for improved diagnostic capacity to improve patient outcomes.

INTRODUCTION

Fever is one of the most common reasons that people seek
healthcare in low-income countries.1 In countries with limited
healthcare resources, awareness of the local epidemiology of
fever-causing pathogens is crucial to developing cost-effective
healthcare, in which diagnostics, treatments, and public health
programs are tailored to the most prevalent etiologies of
infection. In addition to understanding the local epidemiology
of febrile illness, it is also important to identify factors associ-
ated with increased mortality in febrile patients to identify
modifiable risk factors, which through appropriate interven-
tion, can prevent avoidable deaths.
In Sierra Leone, there have been few studies investigating

the epidemiology of specific fever-causing pathogens, such as
Lassa fever and malaria.2–6 The Kenema District of Sierra
Leone is a Lassa-endemic region, although it is currently
unknown what the burden of Lassa fever is in relation to
other febrile illnesses in the region. In addition, there are no
studies to date that broadly examine the etiologies and out-
comes of febrile illness in patients seeking healthcare in Sierra
Leone. The primary objectives of this study were to describe
the clinical presentations, diagnoses, outcomes, and factors
associated with increased mortality in febrile adult patients
presenting to a government referral hospital in a Lassa-
endemic region in rural Sierra Leone.

MATERIALS AND METHODS

Study site. This study was conducted at a government refer-
ral hospital in Eastern Province of Sierra Leone, which serves
a primarily rural population of approximately 1,187,532
according to the 2004 census.7 This hospital is the site of the
only dedicated Lassa ward in Sierra Leone. Although patients
from other regions in Sierra Leone may be admitted to the
Lassa ward for suspected Lassa fever, most of the patients
admitted reside in the Kenema District. Some basic labora-

tory tests, such as serum chemistries, complete blood counts,
malaria smears, and liver function tests, are available at the
hospital. These tests are provided gratis for those patients
admitted to the Lassa ward. However, for those admitted to
the medical male and female wards, the performance of these
laboratory tests is dependent on the patient’s ability to pay for
such testing. Microbiological testing, including blood and
urine culture, is rarely performed because of a lack of a stable
power source for bacterial incubation.
Study design and data collection.We conducted a retrospec-

tive chart review of patients admitted to the medical adult
wards (male and female) and the Lassa ward of the hospital
between November 1, 2011 and October 31, 2012 who met the
following criteria: (1) age ³ 18 years old and (2) reported sub-
jective fever on admission or had a documented temperature
³ 38°C within 24 hours of admission.We included patients with
subjective fever, because vitals were often taken one time
per day, and patients may have defervesced before the temper-
ature was recorded. Data abstracted from medical charts
included patient demographics, clinical symptoms on presenta-
tion, serum chemistries, hemoglobin, white blood cell (WBC)
counts, malarial blood smears, any culture or gram stain data,
radiographic tests, discharge diagnoses, antimicrobial treat-
ments given, duration of hospitalization, and in-hospital mor-
tality. Of note, the hospital laboratory calculated the malaria
parasite density using a standard WBC counts of 8.0 + 109/L.
Data for patients admitted to the Lassa ward were obtained
from an existing Lassa fever database maintained by the
Tulane University Lassa Fever Project in partnership with the
Sierra Leone Ministry of Health. This study was approved
by the Sierra Leone Ethics Committee and the Institutional
Review Boards of the University of Illinois at Chicago and
Tulane University.
Data analysis. Baseline characteristics and treatment out-

comes of febrile patients were explored using medians and
interquartile ranges (IQRs) for continuous variables and fre-
quencies and percentages for categorical variables. Factors
associated with mortality were initially explored by univariate
logistic regression, and variables found to be significant to
P < 0.1 were further explored in a multivariate logistic regres-
sion model. Analyses were completed with SPSS, version 22
(SPSS, Inc.). The significance level was set at P < 0.05.
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RESULTS

During the study period, 854 patients were admitted to the
general adult wards (N = 821) and Lassa ward (N = 33) of the
referral hospital. Of these patients, 429 (50.2%) patients had
either a subjective or documented fever recorded within the
first 24 hours of admission: 296 (69%) patients had subjective
fever only, 92 (21.4%) patients had both subjective and docu-
mented fevers, 19 (4.4%) patients did not complain of fever
but were febrile on admission, and the remaining 22 patients
had missing data for either the presence of subjective fever
or documented body temperature. Of note, all patients evalu-
ated from theLassawardwere febrile with documented (N= 22)
or subjective fever (N = 11).
The demographics, initial vital signs, baseline laboratory

data, and outcomes of febrile patients are presented in Table 1.
The median age was 40 years old, and 62.9% were male. Occu-
pation was recorded for 268 patients, with farming (15.4%)
and housewife (11.2%) being the most commonly reported. A
higher percentage of febrile patients (54.3%) were admitted
during the rainy season (May 1 through October 30) than dur-
ing the dry season (November 1 to April 30; admitted = 45.5%).
The median pulse and blood pressure measurements were
within normal ranges, but the median respiratory rate was
slightly elevated at 22 (IQR = 22–24). Only 73% of patients
had any laboratory data available, with less than 50% of
patients having WBC measurements. For those with available
data, median WBC and creatinine were within normal range,
but the median hemoglobin was slightly low at 9.6 g/dL. Of
note, of 26 patients who received human immunodeficiency
virus (HIV) testing, 15 patients were found to be HIV-positive.
However, HIV testing is not routine and usually only per-
formed when there is a high a priori suspicion that the patient
is infected with HIV. The in-hospital mortality of febrile
patients was 18.9%, which was significantly higher than the in-
hospital mortality of afebrile patients admitted during the study
period (13.3%; P = 0.03, c2 test). The median length of hos-
pitalization before death in febrile patients was 3 days (IQR =
2–7) compared with a median of 6 days (IQR = 4–10) for
febrile patients who survived.
Over one-half (53.4%) of febrile patients did not have a

diagnosis for their febrile illness before hospital discharge. For
those patients with a diagnosis, malaria was the most common
(occurring in 27.3% of febrile patients) followed by pneumonia
(5.1%) and Lassa fever (4.9%). Although only 27.3% of
patients were diagnosed with malaria, 73.6% of febrile patients
received antimalarial treatment during hospitalization. Almost
all febrile patients (97.1%) received antibiotic therapy during
their hospitalization, regardless of diagnosis.
We further examined the symptoms, vital signs, laboratory

values, and outcomes that were associated with the most
common diagnoses (malaria, Lassa fever, and pneumonia)
and an unknown diagnosis (Table 2). On observation of the
descriptive data, there was significant overlap in the clinical
presentation of febrile patients across diagnoses, with head-
ache, abdominal pain, vomiting, and dizziness present in all
groups. In fact, the five most prevalent symptoms were the
same among those patients diagnosed with malaria and those
with an unknown diagnosis. As expected, patients diagnosed
with pneumonia had more dyspnea and cough. Vital signs and
laboratory values were also similar across groups, except for
the malaria parasite density, which was predictably higher in

those diagnosed with malaria. However, the levels of para-
sitemia were low overall in this malaria-endemic region, with
a median parasite density of 235 parasites/mL (IQR = 120,380)
in those diagnosed with malaria.
We then analyzed factors potentially associated with in-

hospital mortality in febrile patients (Table 3). On univariate
regression, febrile patients with a documented admittance
temperature ³ 38°C had an increased likelihood of mortality
(odds ratio [OR] = 2.67, P < 0.001). We also found that base-
line systolic blood pressure < 90 mmHg (OR = 4.26, 95%
confidence interval [95% CI] = 2.01–9.07, P < 0.001), having
a discharge diagnosis of Lassa fever (OR = 2.82, 95% CI =
1.13–7.06, P = 0.03) and having an unknown diagnosis (OR =
1.98, 95% CI = 1.19–3.28, P = 0.01) were associated with a

Table 1

Characteristics of febrile patients admitted to a referral government
hospital in rural Sierra Leone (N = 429)

n Median [IQR] or n (%)

Demographics
Age (years) 412 40 [29–60]
Female 429 159 (37.1)
Occupation 429
Unknown 161 (37.5)
Farmer 66 (15.4)
Housewife 48 (11.2)
Trader 32 (7.5)
Student 34 (7.9)
Teacher 22 (5.1)
Other 66 (15.4)

Admission profile
Season of admission* 429
Dry 196 (45.7)
Rainy 233 (54.3)

Admission ward 429
General adult 396 (92.3)
Lassa fever 33 (7.7)

Documented temperature ³ 38 °C 394 125 (29.1)
Vitals
Temperature ( °C) 394 37.0 [36.4–38.1]
Pulse (beats/minute) 402 84 [76–96]
Systolic blood pressure (mmHg) 395 120 [100–140]
Diastolic blood pressure (mmHg) 393 80 [60–80]
Respiratory per minute 344 22 [22–24]

Laboratory data
WBC ( + 103 cells/mL) 173 6.9 [5.0–10.8]
Hemoglobin (g/dL) 315 9.6 [8.0–11.2]
Creatinine (mM/L) 163 122 [89–124]

HIV antibody test positive 26 15 (57.7)
Diagnoses and treatment outcomes

Discharge diagnosis† 429
Unknown 229 (53.4)
Malaria 117 (27.3)
Pneumonia 22 (5.1)
Lassa 21 (4.9)
Typhoid fever 14 (3.3)
Gastroenteritis 14 (3.3)
Other‡ 28 (6.5)

Treatment received
Antibiotics 409 397 (97.1)
Antimalarials 402 296 (73.6)

Length of hospital stay (days) 422 6 [4–10]
In-hospital mortality 429 81 (18.9)

Percentages listed represent valid percentages and thus, may poorly reflect true sample
prevalence in the setting of > 5% missing data.
*Dry season is November 1 to April 30, and rainy season is May 1 to October 31.
†Twenty-one individuals who received dual diagnoses had each diagnosis counted separately.
‡Other diagnoses included four cases of tuberculosis, four cases of urinary tract infections,

two cases of acute Hepatitis B, three cases of sinusitis, two cases of Schistosoma infections,
two cases of appendicitis, two cases of skin/soft tissue infections, and one case each of deep
vein thrombosis, HIV, pharyngitis, pelvic inflammatory disease, hookworm, lung abscess,
meningitis, strongyloidiasis, surgical site infection, and Hepatitis B cirrhosis.
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Table 2

Characteristics of the most common diagnoses (at least 4% prevalence)

Malaria (N = 113) Lassa fever (N = 21) Pneumonia (N = 18) Unknown (N = 229)

n Median [IQR] or n (%) n Median [IQR] or n (%) n Median [IQR] or n (%) n Median [IQR] or n (%)

Demographics
Age (years) 108 45 [28–60] 21 26 [20–31] 18 51 [38–66] 221 42 [30–60]
Female 113 46 (40.7) 21 16 (76.2) 18 6 (33.3) 229 73 (31.9)

Admission profile
Season of admission 113 20 18 229

Dry 49 (43.4) 10 (47.6) 9 (50) 109 (47.6)
Rainy 64 (56.6) 10 (47.6) 9 (50) 120 (52.4)

Symptoms
Headache 113 55 (48.7) 21 21 (100) 18 8 (44.4) 226 86 (38.1)
Cough 113 36 (32.1) 21 14 (66.7) 18 16 (88.9) 226 88 (38.9)
Dyspnea 111 26 (23.4) 5 0 18 10 (55.6) 218 56 (25.7)
Abdominal pain 112 46 (41.1) 15 12 (80) 18 3 (16.7) 219 85 (34.7)
Vomiting 113 35 (31.0) 21 16 (76.2) 18 1 (5.6) 225 78 (33.7)
Dizziness 112 37 (33) 21 18 (85.7) 17 5 (29.4) 224 84 (37.5)
Anorexia 111 34 (30.6) 0 18 8 (44.4) 215 68 (31.6)
Weight loss 110 12 (10.9) 0 15 9 (60.0) 209 30 (14.4)

Vitals
Temperature ³ 38 °C 109 31 (28.4) 16 15 (93.8) 16 5 (31.3) 207 58 (28.0)
Temperature ( °C) 109 37.0 [36.4–38.0] 16 39.0 [38.4–39.0] 16 36.9 [36.1–38.3] 207 37.0 [36.3–38.0]
Pulse (beats/minute) 110 82 [74–91] 16 98 [90–104] 18 86 [65–106] 211 84 [76–96]
Systolic blood pressure (mmHg) 106 120 [110–150] 16 100 [83–110] 17 120 [100–137] 213 120 [100–140]
Diastolic blood pressure (mmHg) 106 80 [70–90] 16 60 [43–69] 17 80 [70–80] 211 80 [60–80]
Respirations per minute 88 22 [20–24] 15 24 [22–32] 11 20 [20–28] 190 22 [22–24]

Laboratory data
WBC ( + 103 cells/mL) 53 7.5 [4.4–11.7] 1 * 10 5.5 [4.0–8.7] 90 6.7 [5.0–9.8]
Hemoglobin (g/dL) 105 9.9 [8.2–11.2] 5 12 [8.9–15.4] 12 9.3 [8.9–10.8] 156 9.3 [7.8–11.5]
Creatinine (mM/L) 51 121 [89–123] 13 82 [48–201] 3 123 [121–NR] 83 123 [90–124]
Malaria parasite density (parasites/mL) 105 180 [120–350] 0 − 11 120 [0–160] 140 0 [0–120]

Treatment outcomes
Treatment received

Antibiotics 113 112 (99.1) 13 11 (84.6) 18 18 (100) 217 209 (96.3)
Antimalarials 113 110 (97.3) 14 11 (78.6) 18 9 (50) 211 135 (64)

Length of hospital stay (days) 112 7 [4–9] 20 11 [5–14] 18 9.5 [7–12] 225 6 [3–9]
In-hospital mortality 113 16 (14.2) 21 8 (38.1) 18 1 (5.6) 229 54 (23.6)

Data were not available for all variables. NR = not reported because unable to determine 75th percentile with a sample size of three.
*One patient with Lassa fever had a WBC measurement (6.5 + 10−3 cell/mL).

Table 3

Factors associated with in-hospital mortality among all patients with documented or reported fever (N = 429)

n Unadjusted OR (95% CI) P value AOR* (95% CI) P value

Age (years) 412 1.00 (0.98–1.01) 0.61
Male 429 1.51 (0.89–2.54) 0.13
Dry season 429 1.23 (0.77–1.96) 0.39
Headache 426 0.81 (0.49–1.33) 0.41
Cough 425 1.11 (0.67–1.82) 0.69
Dyspnea 400 1.10 (0.62–1.95) 0.74
Abdominal pain 412 1.59 (0.97–2.61) 0.07 1.55 (0.83–2.88) 0.17
Vomiting 425 1.56 (0.95–2.57) 0.08 1.08 (0.57–2.05) 0.81
Dizziness 422 1.42 (0.87–2.34) 0.16
Anorexia 392 1.37 (0.80–2.35) 0.26
Weight loss 379 1.08 (0.53–2.20) 0.84
Temperature ³ 38 °C 394 2.67 (1.56–4.57) < 0.001 2.89 (1.58–5.26) 0.001
Pulse (beats/minute) 402 1.01 (0.99–1.02) 0.28
Systolic blood pressure < 90 mmHg 395 4.26 (2.01–9.07) < 0.001 2.35 (0.94–5.89) 0.07
Diastolic blood pressure < 60 mmHg 393 1.59 (0.65–3.92) 0.31
Respirations per minute 344 1.00 (0.99–1.02) 0.71
WBC count ( + 103 cells/mL) 173 1.00 (1.00–1.00) 0.66
Hemoglobin (g/dL) 315 0.80 (0.71–0.90) < 0.001
Creatinine (mM/L) 163 1.00 (1.00–1.01) 0.10
Malaria parasite density (parasites/mL) 292 1.00 (1.00–1.00) 0.94
Unknown diagnosis 429 1.98 (1.19–3.28) 0.01 2.04 (1.09–3.80) 0.03
Malaria 429 0.66 (0.37–1.18) 0.16
Lassa fever 429 2.82 (1.13–7.06) 0.03 2.26 (0.47–10.81) 0.31
Pneumonia 429 0.42 (0.10–1.81) 0.24
Length of hospitalization (days) 422 0.85 (0.79–0.91) < 0.001 0.89 (0.82–0.96) 0.002

*Adjusted model sample size equals 357 and includes the following covariates: abdominal pain, vomiting, febrile, systolic BP < 90 mmHg, unknown diagnosis, and length of hospitalization.
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higher likelihood of mortality. In contrast, higher baseline
hemoglobin (OR = 0.81, 95% CI = 0.71–0.90, P < 0.001) and
increasing length of hospital stay (OR = 0.85, 95% CI = 0.79–
0.91, P < 0.001) were associated with a decreased likelihood
of mortality.
In the initial adjusted analysis, we excluded baseline hemo-

globin because of the significant amount of missing data,
resulting in reduced sample size and predictive power of the
adjusted model. Of the remaining variables found to be sig-
nificant in the univariate regression, only documented fever
(adjusted OR [AOR] = 2.89, P = 0.001), unknown diagnosis at
discharge (AOR = 2.04, P = 0.03), and length of hospitaliza-
tion (AOR = 0.89, P = 0.002) were significantly associated
with mortality. Because baseline hemoglobin was strongly
associated with mortality in the univariate regression, we
explored its association with in-hospital mortality using the
subset of data for which hemoglobin results were available
(Table 4). We found that baseline hemoglobin remained
strongly associated with in-hospital mortality in the adjusted
analysis (AOR = 0.81, P = 0.003). The significantly reduced
sample size in this model resulted in reduced power to detect
associations between the other variables of interest and mor-
tality compared with the untruncated model used in Table 3.
Thus, univariate and multivariate associations for the remain-
der of the variables were ignored in this truncated model.
To assess whether the patients admitted to the Lassa ward

were the major drivers of the associations seen with mortality,
we repeated the above univariate and multivariate analyses
excluding those admitted to the Lassa ward. In doing so, on
univariate analysis, male gender became significantly associ-
ated with hospital mortality (OR = 1.86, 95% confidence
interval [95% CI] = 1.03–3.35, P = 0.04). However, the signifi-
cant univariate associations noted above remained unchanged
for the following variables: admittance temperature ³ 38°C,
systolic BP < 90 mmHg, hemoglobin, having an unknown

diagnosis at discharge, and length of hospital stay (data not
shown). None of the patients admitted to the general ward
were diagnosed with Lassa fever, and therefore, the association
between Lassa fever and mortality could not be evaluated. On
adjusted analyses, there were no changes in the significant
associations noted above for temperature ³ 38°C, hemoglobin,
unknown diagnosis at discharge, and length of hospital stay
(data not shown). However, when only evaluating those admit-
ted to the general ward, systolic BP < 90 mmHg remained
significant in the adjusted model (AOR = 3.08, 95% CI =
1.17–8.10, P = 0.02).

DISCUSSION

This study shows that fever is a very common complaint in
patients presenting to a referral hospital in rural Sierra Leone,
because 50.2% of the patients admitted during the study
period had subjective or documented fever within 24 hours of
admission. The most common diagnoses made were malaria,
pneumonia, and Lassa fever. However, over one-half of the
febrile patients in our study were undiagnosed by the time of
discharge. The mortality rate among febrile patients was
almost one in five. Documented fever on admission and lack
of diagnosis at discharge were associated with higher likeli-
hood of mortality. We also determined that baseline hemo-
globin and length of hospitalization were associated with
mortality among febrile patients.
Having an unknown discharge diagnosis is not uncommon in

low-income countries because of the lack of diagnostic testing.
Most diagnoses are based on clinical symptoms alone in these
resource-limited settings. However, clinical diagnoses are often
inaccurate, because symptoms of different diseases can over-
lap.1 We observed this finding in our study, where we noted that
those diagnosed with malaria, Lassa fever, or an unknown diag-
nosis had nearly identical clinical presentations on admission.

Table 4

Factors associated with in-hospital mortality among patients with documented or reported fever and available hemoglobin results (N = 315)

n Unadjusted OR (95% CI) P value AOR* (95% CI) P value

Age (years) 306 1.00 (0.98–1.01) 0.76
Male 315 1.24 (0.67–2.32) 0.50
Dry season 315 0.95 (0.53–1.70) 0.86
Headache 315 0.71 (0.39–1.29) 0.26
Cough 314 1.23 (0.69–2.21) 0.48
Dyspnea 303 1.07 (0.55–2.07) 0.84
Abdominal pain 307 1.98 (1.10–3.57) 0.02 1.51 (0.74–3.08) 0.26
Vomiting 315 1.65 (0.90–3.03) 0.11 1.13 (0.53–2.42) 0.76
Dizziness 312 1.69 (0.94–3.03) 0.08 1.54 (0.77–3.07) 0.22
Anorexia 303 1.48 (0.81–2.73) 0.20
Weight loss 291 1.60 (0.75–3.42) 0.22
Temperature ³ 38 °C 298 2.84 (1.54–5.24) 0.001 2.62 (1.31–5.24) 0.01
Pulse (beats/minute) 305 1.01 (1.00–1.03) 0.17
Systolic blood pressure < 90 mmHg 298 5.42 (2.21–13.29) < 0.001 3.22 (1.08–9.58) 0.04
Diastolic blood pressure < 60 mmHg 297 2.40 (0.86–6.73) 0.09
Respirations per minute 267 1.00 (0.98–1.02) 0.97
WBC count ( +103 cells/mL) 171 1.00 (1.00–1.00) 0.66
Hemoglobin (g/dL) 315 0.80 (0.71–0.90) < 0.001 0.81 (0.71–0.93) 0.003
Creatinine (mM/L) 150 1.01 (1.00–1.03) 0.05
Malaria parasite density (parasites/mL) 284 1.00 (1.00–1.00) 0.86
Unknown diagnosis 315 1.59 (0.88–2.85) 0.12 1.53 (0.78–3.01) 0.22
Malaria 315 0.81 (0.43–1.50) 0.50
Lassa fever 315 19.85 (2.17–181.18) 0.01
Pneumonia 315 0.70 (0.15–3.20) 0.65
Length of hospitalization (days) 315 0.91 (0.84–0.97) 0.01 0.90 (0.83–0.98) 0.01

*Adjusted model sample size equals 269 and includes the following covariates: abdominal pain, vomiting, dizziness, febrile, systolic BP < 90 mmHg, hemoglobin, unknown diagnosis, and length
of hospitalization.
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The association between having an unknown diagnosis and
increased likelihood of mortality may be because of various
factors. One issue may be that undiagnosed patients are
infected with pathogens that are not covered by the empiric
antibiotic regimen. Even if the patient with an unknown diag-
nosis does receive appropriate empiric antibiotic therapy,
the primary disease may result in complications that require
additional treatment of which the healthcare team would
be unaware without knowledge of the primary process. For
example, perforation as a result of diverticulitis or recurrent
septic emboli caused by endocarditis may not be fully treated
without surgical intervention. The inverse relationship seen
between length of hospital stay and mortality may represent
survival bias, because the median length of hospitalization
was 6 days for febrile patients who survived and only 3 days
for febrile patients who died.
Of note, for those who received a diagnosis at discharge,

malaria was the most common diagnosis provided. However,
there may have been an overdiagnosis of malaria given the
low parasite densities used to make the diagnosis in this
malaria-endemic region. Previous studies have shown that
malaria is often overdiagnosed in low-income countries for
multiple reasons, such as reflexive treatment by medical staff
and lack of trust in the quality of diagnostic testing.8–11

Because of improved vector control and decreasing preva-
lence of malaria, there is evidence that supports decreasing
the threshold levels of parasitemia from 2,500 to 500 para-
sites/mL for diagnosis to decrease false-negative results.11

However, even with this decreased threshold, only 4.4%
(19 of 429) of the patients in our study would meet criteria
for a diagnosis of malaria. Thus, there may be other causes of
fever that are left untreated because of a misdiagnosis of
malaria, a phenomenon that has been shown in other studies.12

The high prevalence of unknown diagnoses in those admit-
ted with fever to a referral government hospital in rural Sierra
Leone and the high mortality of these patients highlight the
need for additional research to determine the most prevalent
etiologies of fever in this region. One important area of study
would be to investigate bacterial etiologies of fever, because
they may account for at least 25% of febrile illness in
resource-poor countries.13 Failure to identify serious bacterial
infections could explain the excess mortality seen in our
patients lacking a discharge diagnosis. Improved understand-
ing of the local epidemiology of febrile illness would allow for
the creation of more accurate diagnostic and treatment algo-
rithms, with the expected outcome of reduced morbidity and
mortality in this population. For example, a study conducted
in rural Senegal found that borrelia and rickettsial species
were present in 9.5% and 6.8% of patients, respectively,
which led Sokhna and others14 to conclude that empiric doxy-
cycline should be considered in febrile patients.
The hospital evaluated in this study was unique, because it

is the only hospital in Sierra Leone with a dedicated Lassa
ward. However, even after excluding those admitted to the
Lassa ward, we found that lack of diagnosis by discharge was
still significantly associated with mortality. Hence, these find-
ings may be generalized to other government referral hos-
pitals in Sierra Leone, which receive similar support and
staffing through the Sierra Leone Ministry of Health. The
primary limitations of this study are its retrospective design
and the limited data available in the medical charts used for
data abstraction. The availability of free laboratory testing for

those admitted to the Lassa ward had the potential to skew
the laboratory findings presented in our study. However,
given the small number of patients admitted to the Lassa ward
(N = 33) and the significant amount of missing laboratory data
in these patients, we believe that there is a low likelihood that
these data skewed our results. Another limitation is that we
used only medical records of the referral hospital and did
not include any outpatient clinics. To obtain the most accu-
rate data regarding etiologies of febrile illness in rural Sierra
Leone, a future study should be conducted that includes out-
patient clinics, because a substantial burden of illness does not
present to a major referral medical center.15,16 It will also be
important to include children in these future studies, because
febrile illness is a significant cause of morbidity and mortality
in this population.17

In conclusion, we found that most febrile patients at a
healthcare facility in rural Sierra Leone remained undiag-
nosed or possibly misdiagnosed as malaria. Lack of diagnosis
was associated with higher mortality. Additional study with
improved diagnostic testing for other etiologies of febrile ill-
ness, such as bacteremia, leptospirosis, dengue fever, etc.,
needs to be completed. Often, there is a push in low-income
countries to obtain more resources for treatment. However,
without a correct diagnosis, the risk of incorrect and poten-
tially harmful treatment is unacceptably high. With accurate
local surveillance data, health policy could be targeted toward
interventions that optimize the use of healthcare resources to
improve patient outcomes.
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