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Abstract

Introduction: Ebolavirus disease (EVD) threatens global public health with fatality rates of 25% — 90%. From August 2018
to June 2020, the Democratic Republic of Congo (DRC) reported several EVD infections, including deaths among healthcare
workers (HCWs). We analysed the factors predicting death among infected HCWs during the 10th Ebola outbreak in the DRC.
Methods: We conducted a retrospective cohort study using data from healthcare providers and frontline responders infected
with Ebolavirus in North Kivu and Ituri provinces from August 2018 to June 2020. The outcome variable was the time in
days from admission to death; the exposure variables were high viral load (Ct value < 20), previous Ebolavirus vaccination,
duration from onset to admission (DOA), socio-demographic and clinical factors. We calculated the hazard rate of dying
among the subjects; we ensured that the global proportional assumption was met and ran all the exposure variables in a Cox
proportional hazard regression at 5% significance level using STATA-17 to assess how they predicted the hazard of dying
among the subjects, and we finally performed a backward elimination of factors to select the best-fitting model.

Results: We analyzed data from 145 admitted HCWs out of 172 total infections recorded. Among them, the hazard rate
of dying was 3 deaths per 100 infected-HCWs per day; 40 (27.59%) of them had Ct < 20 and 52 (35.86%) died. Factors
increasing hazard of dying were Ct < 20 (aHR= 3.43, 95%CI: 1.78 — 6.59), DOA 2 5 days (aHR =2.23, 95%CI: 1.19 — 4.19),
non-previous Ebola vaccination (aHR =2.56, 95%CI: 1.21 — 4.42), confusion (aHR 3.70, 95%CI: 1.05 — 13.05), vomiting
(aHR=2.76, 95%CI: 1.31 — 5.81) and sore throat (aHR =2.94, 95%CI: 1.05 — 8.23).

Conclusions: High viral load, delayed admission, non-previous Ebola vaccination, confusion, vomiting, and sore throat
were associated with increased hazard for death among infected HCWs. Strengthening early diagnosis, timely admission for
appropriate treatment, and mandatory Ebola vaccination of HCWs should be advocated to reduce fatality among HCWs during
future EVD outbreaks.
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Introduction

Ebola Virus Disease (EVD) is a viral haemorrhagic fever
caused by Zaire Ebolavirus, one of the species in the family
of Filoviridae. Other species are Sudan virus, Tai Forest
virus, Bundibugyo virus, Reston virus and Bombali virus,
but only species Zaire and Sudan are highly pathogenic and
fatal in humans and non-human primates [1]. Zaire
Ebolavirus is the most lethal with a case fatality rate of 70 —
90% causing the majority of human EVD outbreaks [2],
and its suspected reservoirs are fruit bats, great apes
(monkeys, chimpanzees, gorillas) and duikers [3]. Recent
studies showed that EVD survivors constitute the virus’s
human reservoirs and the disease can be sexually
transmitted [3,4].

Transmission of the virus can be animal-to-human by close
contact with the bodily fluids of infected animals, or
human-to-human by direct contact with bodily fluids of
infected persons through mucous membranes or indirectly
via fomites [5]. After exposure, the incubation period is 2 —
21 days, a non-infectious period [4]; then occur three
phases: the dry phase, from 1 — 5 days, with fever and
non-specific symptoms; the wet phase, from the 6th — 7th
day, with severe gastro-enteritis disturbances; and the
terminal phase, from the 8th day up, with multiple organ
failure and hemorrhagic manifestations [4,6]. Laboratory
confirmation is done by Xpert Ebola Assay, which detects
the virus particles within an hour [7].

Case management consists of early detection and isolation,
supportive care with appropriate fluid replacement, and the
use of EVD-specific products approved by the US “Food
and Drug Administration” (FDA) of the United States of
America[8]. Post-Ebola complications that were observed
in survivors include mental health issues, abdominal pain,
musculoskeletal (persistent myalgia, arthralgia), and
neuro-sensorial disturbances [9]. Ocular complications
observed in EVD survivors were uveitis, cataracts, and
optic or retinal nerve disease; auditory complications
(Tinnitus and hearing loss) were observed in a quarter of
EVD survivors; the persistence of the virus in the bodily
fluids (semen, eye, brain, mammary gland, etc.) of
survivors enlarges the extent of concern about the disease.
These complications gradually resolve for several months,
justifying the need for an EVD survivors programme
whose main objective is to monitor survivors to ensure that
the virus is eliminated from their bodily fluids [10].

Globally, from 1976 to 2019, the virus has caused over 38
intermittent outbreaks [11]. Unpublished papers showed
evidence of three other outbreaks: 2020 Equateur, 2021
North Kivu and 2022 North Kivu [12-15]. These
outbreaks were thought to be a resurgence of the previous
outbreaks in these regions [16]. Central and West Africa
experienced a high proportion of the global burden of this
disease, with over 32 outbreaks having caused over 34,393
cases, including 15,143 deaths (44%) [3,11].
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DRC has experienced the highest burden with 11 EVD
outbreaks [1]. The country lies on the Equator, with
one-third to the north and two-thirds to the south and
sustains the Congo rainforest, which is the 2nd largest
rainforest in the world. This ecology is favourable for
suspected reservoirs of Ebolavirus and increases the risk of
hunters, butchers and consumers of wildlife, hence
animal-to-human transmission [4]. The country is also an
EVD epidemiologically-linked area where health care
workers (HCWs) are at high-risk of infection and death,
due to the nature of their work [3,4] and to the challenges
related to the availability and proper use of personal
protective equipment in health facilities [17]. In DRC,
management of Ebola cases usually consists of early
detection, isolation, and supportive care, but during the
2018 — 2020 EVD outbreak, the vaccine r-VSV-ZEBOV
(Ervebo) was used under compassionate use for the first
time for HCWs and contacts due to a rapid increase in the
number of cases [18].

Despite efforts deployed to enhance infection prevention
and control (IPC) and to vaccinate, several deaths from
EVD still occurred among HCWs from 2018 to 2020 in
DRC [8]. We conducted this study to determine risk factors
for death from EVD among HCWs in order to apply this
knowledge to control death among them during future
outbreaks.

Methods

Study area

The Democratic Republic of Congo (DRC) is located in
Central Africa; with an area of 2,345,409 square
kilometres, it is the 2nd largest country in Africa after
Algeria and the 11th largest country in the World. With a
population of over 105 million [20], it is the 11th most
populous country in the world. The country is divided into
26 provinces.

Health care workers in the DRC operate in a highly
challenging context marked by recurrent epidemics, limited
resources, and geographic disparities. Their profile is
characterised by strong experience in outbreak response
and community-based care, but also by gaps in staffing,
training, and retention, especially in rural and
conflict-affected areas.

Study design population and period

Data extracted from the country’s EVD database enabled
us to define a cohort of healthcare workers infected with
Ebolavirus during the period July 2018-June 2020. We
considered the baseline viral load on admission in Ebola
treatment centres (ETCs) to classify the subjects into two
groups. Subjects with high viral load (Ct value < 20) were
the exposed group, and those with low viral load (Ct value
> 20) were the non-exposed group [19]. Subjects who were
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dead upon admission were excluded from the analysis. We
analyzed the time to death for both groups from admission;
we measured and compared the hazard of dying between
the two groups.

Sample and sampling procedure

For this cohort, we needed a minimum sample size of 106
subjects. This sample size was calculated using Fleiss
formula of cohort studies at 95% confidence, and 80%
statistical power [20]. Literature showed that 63.5% of
deaths occurred in EVD subjects with a Ct value < 20 and
36.5% of deaths in those with a Ct value > 20 [19];
therefore, we used these proportions in the calculations.

Despite this minimum sample size, our sampling approach
was a census by using all the eligible subjects. We,
therefore, performed a post hoc power analysis to ensure
that the observed sample size is enough to detect our effect
size. To calculate it we used the proportion of deaths
among subjects with Ct value < 20 (p1), the proportion of
deaths among subjects with Ct value >20 (p2), the number
of subjects with Ct value < 20 (nl), the number of subjects
with Ct value >20 (n2) and 95% level of significance
(alpha 0.05).
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Figure 1. Spatial distribution of HCWs infected with Ebola in DR
Congo, 2018 — 2020

Study variables

The outcome variable was the time to death from
admission at ETCs; the primary exposure variable was the
baseline Ct value (<20 or >20); other exposure variables
were sex, age, district of residence, qualification, duration
from onset of symptoms to admission (DOA> Sdays or
DOA< 5 days), prior EVD vaccination, confusion,
vomiting, diarrhea, difficulty swallowing, hemorrhage,
hiccups and sore throat..

Eligiblity criteria

We included all HCWs in the dataset with a laboratory
confirmation of Ebolavirus and a corresponding Ct value
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from 2018 to 2020. All the variables in the databases were
extracted for each subject. We excluded eligible subjects
who died or were declared dead upon admission and those
without a baseline Ct value.

Data sources and collection

Three data sources of the DRC Ministry of Health were
used to collect the data: the Directorate of Epidemiologic
Surveillance (DSE), the National Institute of Bio-medical
Research (INRB) and the Kinshasa School of Public Health
(ESPK). The data were extracted from all three sources by
the Data managers of each of these institutions using an
Excel spreadsheet and applying the eligibility criteria.

Data processing

The three datasets extracted from DSE (primary dataset),
INRB and ESPK were compared for quality control. Data
quality issues like missing data, transposition errors,
improbable data from the primary dataset were identified
and corrected with information found in the INRB and
ESPK datasets; duplicated data were identified and
removed from the primary dataset. Laboratory variables,
like GeneXpert® Assay results with their corresponding Ct
values, were extracted from the INRB dataset and matched
for each subject in the primary dataset. EVD vaccination
status data were extracted from the ESPK and matched for
each subject in the primary dataset. This process produced
a final dataset that was used for the analysis.

Data analysis

We performed univariate and Cox proportional hazard
model analyses. We summarised the period at risk of dying
with median and interquartile range, as the distribution of
periods at risk of dying for each subject was asymmetrical;
we calculated the total person-days at risk of dying, and
therefore the hazard rate of dying. We calculated
frequencies and proportions for categorical variables. We
constructed an epidemic curve of the cases. We coded the
outcome variable as “1” for death and “0” for censored; we
generated the Kaplan Meier Curves for subjects with high
and low viral load and we calculated the logrank test at 5%
significance level; we then ran all the exposure variables in
a Cox regression model at 5% significance level to assess
how they predicted the hazard of dying. We then ran the
Schoenfeld Global test to make sure that the proportional
hazard assumption was met for each exposure variable.
Lastly, we performed a backward elimination of covariates
using the Wald test at 5% significance to obtain the
best-fitting model. We used Stata: Version 17.0 BE,
StataCorp LLC, 1985-2021 to model Cox proportional
hazard regression; Microsoft® Excel® 2021 MSO Version
2506 to elaborate a composite table of factors’ frequencies
and regression statistics and to generate the epidemic
curve; and ArcGIS Desktop Version 10.8 Esri inc. 1999 —
2019 to generate a map of the spatial distribution of cases.
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Figure 2. Evolution of Ebolavirus infections among healthcare
workers by month, North-Kivu and Ituri provinces, DRC, 2018 —
2020

Ethical considerations

Ethical approval was obtained from the “Comité d’Ethique
de la Recherche de I’Ecole de Santé Publique” of the
University of Kinshasa in the Democratic Republic of
Congo under the approval number ESP/CE/01/2023.

Results

Descriptive characteristics of the outbreak

From August 2018 to June 2020, a total of 3,470 Ebola
infections were reported in DR Congo. Out of 3,470 Ebola
infections, 172 (5.0%) were recorded as HCWs. Among the
HCWs, 27 (15.7%) subjects were dead upon admission at
ETCs and were therefore excluded from the analysis. Only
145 records of admitted HCWs were analysed over time as
our observed sample size. From these 145 subjects, 40 had
Ct value < 20 and 104 subjects had a Ct value > 20. Out of
the subjects with Ct value < 20, 26 (65.0%) died; and out
of those with Ct value > 20, 26 (24.8%) died (Table 1).
The difference in proportion being 40.2%, the statistical
power to detect this effect size was 99.57%. The median
period at risk of dying was 13 (IQR 5 — 18) days; the total
person-time at risk of dying during follow-up was 1,818
person-days, and 52 (35.9%) subjects died; therefore, the
hazard rate of dying was 3 (95% CI: 2.2 — 3.8) deaths per
100 person-day.

Sociodemographic, clinical and outcome
characteristics of HCWs infected with Ebola

Among the 145 (84.3%) treated subjects, nurses accounted
for 106 (73.1%) subjects; forty (27.6%) constituted the
exposed group, among whom 23 (57.5%) were males, 33
(82.5%) from North-Kivu, 27 (67.5%) non-vaccinated, 24
(60.0%) with DOA > 5 days; among the unexposed group,
61 (58.1%) were males, 98 (93.3%) from North-Kivu, 66
(62.9%) non-vaccinated, 39 (37.1%) with DOA > 5 days.
Among the exposed group, 23 (65.0%) had vomiting, nine
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(22.5%) diarrhoea, and nine (22.5%) haemorrhage. Among
the unexposed, 52 (49.5%) had vomiting, 27 (25.7%)
diarrhoea, and nine (8.6%) haemorrhage (Table 1).

Distribution and evolution of Ebola virus infections
among healthcare workers by place

Three provinces of the country were affected by EVD:
North Kivu, Ituri and South Kivu. Only North-Kivu and
Ituri recorded cases among HCWs: North-Kivu 131
(90.3%) cases and Ituri 14 (9.7%) cases (Figure 1). EVD
infections among HCWs were spread from July 2018 to
January 2020, with the highest magnitude of 23 infections
observed in July 2019 (Figure 2).

Kaplan—Meier death estimates
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Figure 3. Kaplan Meier curves showing probabilities of death
between subjects with high and low viral load over time

Predictors of death

The Kaplan Meier Curves showed that the subjects with
high viral load (Ct <20) had a high probability of death
over time. There are significant differences in survival
probabilities between the two groups (Log-rank test Chi
square = 27.87, p <0.001) (Figure 3). The Schoenfeld
Global test showed a Chi-square of 11.7 for 14 degrees of
freedom and a p-value of 0.6299. The proportional hazard
assumption was met. Factors that independently predicted
death among HCWs were a Ct value < 20 (aHR 3.43,
95%CI: 1.78 — 6.59), DOA > 5 days (aHR 2.23, 95%CI:
1.19 — 4.19), non-previous Ebola vaccination (aHR 2.56,
95%CI: 1.21 — 4.42), confusion (aHR 3.70, 95%CI: 1.05 —
13.05), vomiting (aHR 2.76, 95%CTI: 1.31 — 5.81) and sore
throat (aHR 2.94, 95%CI: 1.05 — 8.23) (Table 2).

Discussion

In this study, we found that a baseline Ct value < 20 on
admission, a DOA > 5 days, non-prior Ebola vaccination,
presence of confusion, vomiting and sore throat
independently predicted increased hazard for death among
EVD-infected HCWs.
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Table 1. Socio-demographic, clinical and outcome characteristics of EVD-Infected Healthcare workers by exposed
groups in DR Congo, 2018-2020

Characteristics(N=145) Low viral load Ct>20(n=105 High viral load Ct<20 (n=40) Total

Sociodemographic

Sex, n (%)

Female 44 (41.9) 17 (42.5) 61
Male 61 (58.1) 23 (57.5) 84
Age Group, n (%)

18-29 34 (32.4) 18 (45.0) 52
30-39 37 (35.2) 12 (30.0) 49
40-49 21 (20.0) 8 (20.0) 29
50+ 13 (12.4) 2 (5.0) 15
Cadres of HCWs, n (%)

Nurses 77 (72.6) 29 (27.4) 106
Lab technicians 6 (60.0) 4 (40.0) 10
Medical Doctors 8 (88.9) 1(11.1) 9
Pharmacists 4 (66.7) 2 (33.3) 6
Other HCWs 10 (71.4) 4 (28.6) 14
Residence, n (%)

Tturi 7(6.7) 7(17.5) 14
North-Kivu 98 (93.3) 33 (82.5) 131
Vaccination status, n (%)

Vaccinated 39 (37.1) 13 (32.5) 52
Non-vaccinated 66 (62.9) 27 (67.5) 93
DOA, n (%)

< 5 days 66 (62.9) 16 (40.0) 82
> 5 days 39 (37.1) 24 (60.0) 63
Clinical

Vomiting, n (%)

Non-emetic 53 (50.5) 17 (35.0) 70
Emetic 52 (49.5) 23 (65.0) 75
Diarrhea, n (%)

Non-diarrheic 78 (74.3) 31 (77.5) 109
Diarrheic 27 (25.7) 9 (22.5) 36
Difficult swallowing, n (%)

Non-dysphagic 96 (91.4) 31 (77.5) 127
Dysphagic 9 (8.6) 9 (22.5) 18
Sore throat, n (%)

Painless throat 98 (93.3) 34 (85.0) 132
Painful throat 7(6.7) 6 (15.0) 13
Hiccups, n (%)

No hiccups 101 (96.2) 34 (85.0) 135
Hiccups 4 (3.8) 6 (15.0) 10
Confusion, n (%)

Non-confused 103 (98.1) 37 (92.5) 140
Confused 2(1.9) 3(7.5) 5
Haemorrhage, n (%)

Non-hemorrhagic 96 (91.4) 31 (77.5) 127
Hemorrhagic 9 (8.6) 9 (22.5) 18
Difficult breathing, n (%)

Non-dyspneic 100 (95.2) 35 (87.5) 135
Dyspneic 5(4.8) 5(12.5) 10
Outcome

Final Status, n (%)

Live 79 (75.2) 14 (35.0) 93
Died 26 (24.8) 26 (65.0) 52
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Having a baseline Ct value < 20 on admission
independently increased the hazard of dying. This finding
is consistent with the conclusions of several studies that
showed that high viral load was highly associated with
death among EVD patients [4,21]. The severity of the
disease increases with the viral load that peaks at 6 to 7
days from the disease onset. Symptoms include severe
gastrointestinal disturbances, including diarrhoea, nausea,
vomiting, and abdominal pain causing dehydration and
hypotension that can lead to death.

Several studies showed that early detection and
admission at ETCs were associated with patients’ survival
to EVD [7,8,22]. Our findings show that HCWs admitted
five days or more had an increased hazard of dying at any
particular time. According to the clinical evolution of the
disease, the wet and terminal phases occur after five days
from the onset. During these phases, severe
gastro-enteritis, hydro-electrolyte disorders, hemorrhagic

manifestations and multiple organ failure were recorded.

This informs public health policies about early detection,
good contact tracing and advocacy for early self-reporting.

HCWs not previously vaccinated against Ebolavirus

were independently associated with a high hazard of dying.

EVD-patients who received prior rVSV-ZEBOV vaccine
reported fewer EVD-associated symptoms and had reduced
time to clearance of viral load, and had reduced length of
stay at the Ebola Treatment Center [23] Ebola vaccination
with rVSV-ZEBOV is recommended during declared EVD
outbreaks and target contacts, contacts of contacts and
healthcare workers [24]. The vaccine induces the
production of antibodies against the virus necessary to
allow the clearance of the virus in the system. This implies
the prioritisation of Ebola vaccination response during
future outbreaks.

The presence of confusion independently increased the
hazard of dying among HCWs. Getting confused was
found to be a clinical factor associated with death in EVD
patients [19]. EVD patients develop multi-organ failure
during the terminal phase, which causes confusion, coma
and death [4,6].

Studies have shown that EVD patients develop profuse
vomiting from the 6th day (wet phase), which can lead to
imbalanced electrolytes, dehydration, hypotension, and
shock.  Tissue hypoperfusion leads to multiple organ
failure, which can explain the occurrence of death. Our
findings showed that infected HCWs with vomiting were
more likely to die at any particular time. This finding is
similar to several studies that concluded that vomiting was
significantly associated with an increased risk of death in
EVD patients [25,26]. This finding informs public health
policies on the availability of well-equipped ETCs with
qualified staff in terms of intensive care.

Previous studies also showed that sore throat was present

at 47.7% in the pool of fatal cases of EVD patients [27].

EVD patients with difficulty swallowing due to a sore

throat had high fatalities with a significant association [26].

This is consistent with the findings of this study showing
that HCWs with a sore throat had an increased hazard for
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death. This can be explained by difficulty swallowing that
prevents oral feeding, which can lead to death by
hypoglycemia.  This informs the prioritisation of the
availability of parenteral feeding during EVD outbreaks.

Limitations

This study did not consider the effect of investigational
products on the disease outcome used during the outbreak
because the data on the effects of these products were not
available. Four EVD investigational products were offered
under compassionate use; two of them (mAbll14 and
REGN-EB3) demonstrated reduced mortality and were
approved for use in 2021 [8]. These products reduce the
virus replication necessary to allow the individual’s innate
and adaptive immune system to clear the infection, but the
survival of these products was associated with early
treatment and low viral load [8]. Further studies are needed
to include the effect of FDA-approved products and to
highlight the interaction between them and antibodies from
prior Ebola vaccination, as both factors block the virus
replication through its surface glycoprotein.

The study did not consider the effect of comorbidities on
EVD outcome due to data limitations. Malaria and
bacterial co-infections were addressed by the systematic
use of anti-malarial drugs and broad-spectrum antibiotics
in EVD patients [6]. Other comorbidities with immune
deficiency (HIV infection, diabetes, malnutrition, cancer),
heart, liver and kidney diseases could negatively influence
the disease outcome; and this could be an opportunity for
research in future outbreaks.

Conclusions

In conclusion, high viral load on admission, delayed
admission for treatment, non-previous Ebola vaccination,
confusion, vomiting and sore throat were associated with
an increased hazard for death among HCWs infected with
Ebola from August 2018 — June 2020. Health authorities
should strengthen early diagnosis, timely admission for
appropriate treatment and mandatory Ebola vaccination of
HCWs to reduce fatality among HCWs during future EVD
outbreaks.

What is already known about this topic

* HCWs are highly exposed to the disease during the
EVD outbreak

* High risk of health system collapse during EVD
outbreak

* EVD is a highly fatal disease without timely detection
and appropriate treatment

Vomiting and subsequent dehydration are essentially
the cause of death
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Table 2. Factors predicting death among healthcare workers infected with Ebolavirus in North-Kivu and
Ituri, DRC, 2018-2020

Risk factors Died, n (%) Censored, n (%) cHR (95%CI) p-value aHR (95%CI) p-value
Sex
Male 28 (53.4) 56 (60.2) 0.81 (0.47-1.39) 0.445 0.99 (0.53 — 1.85) 0.969
Female 24 (46.6) 37 (39.8) 1 1
Age group (years)
18-29 19 (36.5) 33 (35.5) 1 1
30-39 18 (34.6) 31 (33.3) 1.01 (0.53-1.92) 0.983 1.30 (0.63 -2.72) 0.472
40-49 9(17.3) 20 (21.5) 0.71 (0.32-1.56)  0.388 0.63 (0.25-1.64) 0.348
50+ 6(11.5) 99.7) 1.11 (0.44-2.79)  0.820 1.10 (0.39 — 3.06) 0.855
District of residence
North Kivu 44 (84.6) 87 (93.4) 0.48 (0.23-1.03)  0.059 0.50 (0.22 -1.14) 0.101
Ituri 8 (15.4) 6 (6.6) 1 1
Viral load level
HVL (Ct £ 20) 35 (67.3) 17 (32.7) 3.85(2.23-6.67) 0.001* 3.43(1.78-6.59) <0.001*
LVL (Ct > 20) 17 (18.3) 76 (81.7) 1 1
Duration of illness
before admission (DOA)
> 5 days 36 (57.1) 27 (42.9) 3.82(2.12-6.90) 0.001*  2.23(1.19-4.19) 0.012*
< 5 days 16 (19.5) 66 (80.5) 1 1
EVD vaccination status
Non-vaccinated 41 (44.1) 52 (55.9) 2.35(1.21-4.57) 0.012* 256 (1.21 —-5.42) 0.014*
Vaccinated 11 (21.2) 41 (78.9) 1 1
Confusion
Confused 4 (80.0) 1(20.0) 3.55(1.28-9.88) 0.015* 3.70(1.05-13.05) 0.042*
Non-confused 48 (34.3) 92 (65.7) 1 1
Vomiting
Emetic 37 (49.3) 38 (50.7) 2.62 (1.44-4.78) 0.002* 276 (1.31 -5.81) 0.008*
Non-emetic 15(21.4) 55 (78.6) 1 1
Sore throat
Painful throat 10 (76.9) 3(23.1) 3.72(1.85-7.49) 0.001*  2.94 (1.05-18.23) 0.040%*
Painless throat 42 (31.8) 90 (68.2) 1 1
Hemorrhage
Hemorrhagic 13 (25.0) 506.4) 2.90 (1.54 -5.45)  0.001 1.48 (0.70 - 3.13) 0.307
Non-hemorrhagic 39 (75.0) 88 (94.6) 1 1
Hiccups
Hiccups 7 (13.5) 3(3.2) 272 (1.22-6.05) 0.014 1.12 (0.44 - 2.84) 0.809
No hiccups 45 (86.5) 90 (96.8) 1 1
Dysphagia
Dysphagia 11 (21.2) 7(1.5) 2.53(1.30-4.94)  0.006 0.54 (0.20 — 1.44) 0.219
No dysphagia 41 (78.8) 86 (92.5) 1 1
Diarrhea
Diarrheic 20 (38.5) 16 (17.2) 2.16 (1.23-3.79)  0.007 1.24 (0.61 — 2.52) 0.552
Non-diarrheic 32 (61.5) 77 (82.8) 1 1
Dyspnea
Dyspneic 6 (11.5) 4.(4.3) 2,61 (1.11-6.14)  0.028 1.47 (0.54 - 4.03) 0.450
Non-dyspneic 46 (88.5) 89 (95.7) 1 1
* Significant factors with p-value < 0.05
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What This Study Adds

* Mandatory vaccination of all HCWs during EVD
outbreaks is important.

¢ Admission for proper treatment within five days from
the onset of the symptoms improves the outcome

* Monitoring and maintaining the Ct value higher than
20 as possible during treatment is essential
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