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The current outbreak of the Ebola fever in West Africa is unprecedented in terms of its scale. As of today,
27550 suspected cases and 11235 deaths have been reported. The outbreak differs from previous epidemics in
terms of epidemiological and clinical progression of the disease. The article covers several epidemiological
issues related to Ebola virus disease by the example of the Guinean outbreak, which has been plaguing the
country since 2014. Given is the preliminary clinical analysis of the medical observations, performed in the
Research and Diagnostic Centre of Epidemiology and Microbiology built by RUSAL. Regarded are epide-
miological and clinical features of the Ebola virus disease (EVD) in 83 patients, who were admitted to RUSAL
Treatment Center since March 6™ till June 30™, 2015. In 28 of the patients, EVD diagnosis was laboratory
confirmed. The principle assessment criteria are: morbidity rate, lethality index, gender, age, occupation, time
since the onset of the disease until hospitalization, an average duration of the stay at the hospital, complaints,
symptoms, complications, and the therapy provided.
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The first known outbreak of the Ebola virus
disease (EVD) occurred in 1976 in the area of
the Ebola River in Zaire (Democratic Republic
Congo). From 1976 to 2013, 2390 cases of
the disease caused by viruses of the genus
Ebolavirus were registered in Central Africa, of
which 1590 people died [1]. Previous outbreaks
caused by the Ebola virus Zaire were character-
ized by high mortality: from 44 % in 2008 in the
Democratic Republic of the Congo to 89-90 %
in 2003 in Congo and 100 % in 1977 in Congo
and in 1996 in the South Africa.

The first case of the disease caused by the
Ebola virus was detected in the Forest Guinea
region (Republic of Guinea) on December 6,
2013, but the etiological agent — virus ZEBOV
was discovered only a few months later [3]. In
March 2014, the World Health Organization
(WHO) announced an outbreak of the disease
caused by the Ebola virus in Guinea. By August,
the epidemic spread to several countries in West
Africa, including Guinea, Liberia and Sierra
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Leone. As of July 1, 2015, WHO cites data on
27,550 cases (probable, suspicious and con-
firmed) and 11,235 deaths (41 % mortality) in
3 countries — Guinea, Sierra Leone and Liberia.
According to reports, the infection spreads by
contact. Particular importance in terms of Africa
1s attached to the traditions of the population to
massively participate in funeral events. An im-
portant role is assigned to the spread of infection
associated with the provision of medical care.

According to the latest data, in the
Republic of Guinea as of July 1, 2015, EVD
was laboratory-confirmed in 3279 patients, of
which 2042 (62.3 %) died; 450 possible cases,
according to WHO criteria, were with abso-
lute mortality; among 21 patients classified as
suspicious, deaths were not observed. A total
of 3750 patients have been registered since
the beginning of the epidemic, of whom 2492
(66.5 %) died [11].

The materials of the current epidemic were
analyzed only tentatively on the basis of obser-
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vations for short time intervals [4, 6, 10, 12].

Countries affected by the epidemic are
among the poorest and least prosperous coun-
tries in the world. According to WHO, for 2013
in Guinea, with a total population of 11.745 mil-
lion inhabitants, total health care expenditure
per capita was $ 59, and total health care spend-
ing was 4.7 % of gross national income.

The Government of the Russian Federation
took an active part in assisting the Republic of
Guinea in the fight against EVD, and sent there
a specialized anti-epidemic team (SAET) with
the necessary equipment, laboratory diagnos-
tics specialists, epidemiologists and clinicians.
RUSAL made a significant and direct contribu-
tion to raising the country’s potential to eliminate
the epidemic, whose leadership in November
2014 decided to build a specialized biosafety
hospital to provide medical assistance to pa-
tients with highly contagious infections. During
construction, this hospital was transformed
into a Scientific Clinical Diagnostic Center for
Epidemiology and Microbiology (SCDCEM).
Its main functions are the admission of patients
with suspected especially dangerous infectious
diseases, including the disease caused by the
Ebola virus; clinical and etiological diagnosis;
organization of treatment of infected patients
with anti-epidemic measures provision; research
work, staff training, advisory assistance to spe-
cialists of local medical institutions.

The purpose of this publication was to summa-
rize the results of the examination and clinical
observation of patients during hospitalization
in the indicated center.

Methods and materials

The material for the retrospective analysis
was provided by epidemiological data presented
at meetings of the National Coordination Center
for Combating EVD under the Ministry of Health
of the Republic of Guinea with international par-
ticipation, WHO information, in some cases, the
results of study of the epidemiological history of
hospitalized patients. The clinical component of
the analysis was based on the available clinical
and laboratory data of patients who were treated
at SCDCEM from March 6 to June 30, 2015.
The standard case definition of EVD was used,
established by WHO and the Ministry of Health
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of the Republic of Guinea [5]. The diagnosis of
EVD was confirmed by detecting the virus in
real-time reverse transcription PCR. In order to
detect RNA of the Ebola virus, commercial test
system “AmpliSense EBOV Zaire-FL”, which
was registered in the Russian Federation and
received positive conclusion of WHO in com-
parative study. The study was conducted on the
Rotor-Gene Q and Rotor-Gene 6000.

The diagnostics was carried out by the
SAET laboratory, which was validated and in-
tegrated into the system of laboratories pro-
viding assistance in the laboratory diagnos-
tics of EVD in the territory of the Republic of
Guinea. According to the WHO Guidelines for
Laboratory Diagnostics, the test was performed
twice for each patient with an interval of 48
hours [2]. Along with the detection of the Ebola
virus in blood, other biological fluids were also
studied: urine, saliva, excrement, breast milk,
seminal fluid. In order to verify the diagnosis,
as well as to diagnose a combined pathology,
a search for other pathogens of infectious dis-
eases — viral hepatitis, malaria, HIV infection,
etc. was conducted.

The main available criteria for clinical
analysis were mortality indicators from EVD,
patient characteristics (gender, age, occupation,
time of admission from the onset of the disease,
geographical distribution of patients, average
patient stay in hospital), complaints, symptoms,
complications, and treatment.

Results and discussion

According to the National Coordination
Center for Combating EVD of the Ministry of
Health of the Republic of Guinea, this epidemic,
in contrast to previous epidemics in the countries
of Central Africa, is characterized by the spread
over large territories and coverage of urban pop-
ulation. From December 2013 to the present, 26
of the 33 provinces of the Republic of Guinea
were affected by the epidemic. The EVD out-
break began in the province of Guekedu, bor-
dering Liberia and Sierra Leone, and spread not
only to Forest Guinea, but also to other prefec-
tures and neighboring countries. Importation
of infection also occurred in Senegal and the
Republic of Mali. The epidemic has spread not
only to small villages in forest areas, but also to
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large settlements, as well as cities with a popu-
lation of one million, aided by the intensive mi-
gration of inhabitants.

The current spread of EVD infection in the
territory of the Republic of Guinea is presented
in Fig. 1 [11], which shows that the most affected
are the prefectures of Boke, Diibrek, Forekaria
and Coya, where there were from 5 to 20 cases
of EVD in the last 21 days. The highest inci-
dence was recorded in Boke prefecture: from 12
to 20 cases in the last 21 days, which represents
a threat of an epidemic spreading to the border-
ing Guinea-Bissau.

The feature of the current epidemic is also
an unusually long and undulating course (Fig. 2)
[11]. Some authors suggest that climatic condi-
tions may influence the spread of EVD [10]. As
seen in fig. 2, the epidemic has 4 pronounced
waves, the largest and longest lasted about 5.5

Number of cases
S s s oa aN
N H (2] © o N S (2] © o
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Cote  ,£(3.07.2015)

d'lvoire

months (from week 33 of 2014 to week 3 of
2015), when the largest number of confirmed
cases were recorded per week. In this case, the
rainy season in Guinea lasts from May to October
(from 20 to 40 week), the dry season, respec-
tively, from November to May. During the rainy
season, the effectiveness of anti-epidemic mea-
sures is markedly reduced due to off-road and
corresponding difficulties in identifying contact
persons and carrying out prophylaxis. It is pos-
sible that this wave of morbidity is due to more
active identification and registration of patients.
Increased migration could also be a contribut-
ing factor due to panic and the ineffectiveness
of health education.

Mortality recorded at this time was slightly
lower than at the beginning of the epidemic.
The greatest mortality was observed at the early
stage of the epidemic (from 11 to 32 weeks of

Fig. 2. Distribution of confirmed cases
of BVVE (n = 3223), possible (n = 419)
and suspicious (n = 10) weekly, mortality
among hospitalized confirmed cases in the
Republic of Guinea
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2014), when anti-epidemic measures were car-
ried out to a minimum extent and there were a
large number of contact persons participating
in funeral rituals involving unprotected contact
with the body of the deceased (washing, shav-
ing body and face hair, rubbing aromatic oils).

The leading role of contact spread of infec-
tion is indicated by the data of the epidemiologi-
cal history of those hospitalized in SCDCEM.
Of the 28 patients whose diagnosis of EVD was
confirmed laboratory, in 100 % of cases there
was a contact route of infection as a result of
close communication with sick relatives, further
confirmed laboratory. Only one patient indicat-
ed participation in the funeral. Especially close
contact with sick mothers was observed in three
infants, who subsequently developed a general-
ized infection, which was fatal.

Relatively high prevalence of affected
health workers is noteworthy. During the current
epidemic in the Republic of Guinea, Liberia and
Sierra Leone, a total of 874 confirmed cases of
EVD were recorded among medical personnel,
of which 509 people died (the death rate was
58 %) [8]. The leading cause of the spread of
infection associated with the provision of medi-
cal care is undoubtedly the failure to comply
with safety measures due to insufficient training
of personnel and the lack of protective equip-
ment and disinfection. A certain role can also be
played by close communication of health work-
ers with the local population and the location of
medical institutions without adequate isolation
from dwellings.

To prevent infection of medical personnel,
unlike other hospital bases in countries covered
by the epidemic, it was possible thanks to the
creation of a specialized hospital center with
the highest level of safety and the implementa-
tion of permanent hospital anti-epidemic moni-
toring. All SCDCEM patients received proper
medical care and treatment with the help of staff
who received special training. This training in-
cluded skills in the use of personal protective
equipment, assistance to highly contagious pa-
tients, including invasive procedures, and han-
dling of waste products containing Ebola virus.
Personnel actions were preliminarily worked out
at trainings. There were no cases of infection of
medical personnel in SCDCEM, although one
of the hospitalized was a nurse who contracted
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EVD at the site of infection.

The protracted nature of the epidemic, ac-
cording to international organizations, was
promoted by the poverty of the population, il-
literacy, the impossibility of carrying out full-
scale sanitation and hygiene measures, the low
availability of medical care, and the lack of
trust in health workers. Probably for this rea-
son, the focus of Ebola fever was detected only
three months after the first (suspected) case of
EVD [1].

For clinical analysis, information was used
on 83 patients admitted to the Center for the pe-
riod of its operation with suspicion of EVD. All
suspicious were examined twice in the labora-
tory (on admission and after 48 hours) and with
negative results of the study were discharged or
transferred to municipal hospitals (in 36 cases in
connection with tropical malaria). The diagnosis
of EVD was confirmed by the laboratory tests
only in 28 people (33.7 %), information about
these cases was of interest to study. Among this
category of patients, there were 18 women and
10 men, which was not entirely consistent with
the structure of the cases in the Republic of
Guinea, where no significant gender differences
in incidence were found.

In half of the cases, the patients were chil-
dren and adolescents, while three were under the
age of 5 years. Among adults, most were mid-
dle-aged and only two were elderly. Only two
were engaged in agriculture and could be relat-
ed to the natural factors of infection. As stated
above, among the cases was a medical profes-
sional. All patients were active, often moving
around the Republic of Guinea and neighboring
countries, where they were infected as a result
of contacts.

In the first three days of the disease, when it
is possible to control the pathological process in
a timely manner, only 11 patients were hospital-
ized (39.3 %), another 8 were admitted on the
4—6th day, the rest were hospitalized on the sec-
ond and third week of the disease. In terms of
location, the patients were hospitalized initially
from the focus of EVD, located in the nearby re-
gion (Kindia), and later, after the liquidation of
this focus, were delivered from the zone of the
continuing epidemic in the prefecture of Boke.

All EVD patients were tested for the pres-
ence of virus in the blood, 14 people were tested



Epidemiology

for the presence of virus in the urine. A positive
result was in 6 patients (42.8 %); saliva was ex-
amined in 17 patients, 7 of them excreted the vi-
rus (41.2 %); two women had the virus in breast
milk, and in one of them, Ebola RNA was de-
tected for 58 days. The long-term isolation of
the RNA of the virus from the breast milk, as
well as the well-known data from the literature
on the long-term presence of the virus in seminal
fluid, first discovered by the Russian specialists,
no doubt need to be investigated from the stand-
point of epidemiological significance.

Of the 28 patients with a confirmed diag-
nosis of EVD, 9 people died: three men and
six women, five of them were children under
the age of 15 years, four — from 18 to 40 years.
Mortality rate was 32.1 %. Lethal outcomes in
children were observed even in spite of early
hospitalization; in one child, symptoms devel-
oped in the hospital while in isolation with a
sick mother. Hepatitis B (female, 30 years old)
and malaria (child, 16 months) are registered in
two deceased patients.

The duration of the incubation period was
established in four patients — from 2 to 11 days.

The symptomatology of the disease pre-
sented in the table was similar to the data of
other observations published in the literature.
Intoxication manifestations dominated in the
form of fever, weakness, anorexia, pain in
muscles, joints, and headache. Relatively fre-

Comparison of symptoms in patients who survived and died of EVD

Registration frequency | The frequency of registration

Symptoms EVD | in deceased patients in all laboratory-confirmed
(N /%) patients (N /%)

Fever 8/88.,9 24/85,7
Nausea/vomiting 4/44,5 13/46,4
Diarrhea 4/44.5 9/32,1
Weakness 8/88.,9 21/75
Anorexia 5/55,6 14/50
Abdominal pain 4/44,5 10/35,7
Cough 1/11,1 3/10,7
Drowsiness i,y e
Dizziness |72 S S
Bleeding 3/33.3 5/17,8
Constipation 2/222 s
Hematuria viLr o e
Chest pain 2/22,2 5/17,8
Muscle ashes ~ cmeeeeeee- 7/25
Paininjoints = meemeeeee 4/14,3
Headache @ —ememeeeee 6/21,4
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quent registration of diarrhea, nausea, vomit-
ing, and abdominal pain is noteworthy in com-
parison with previous epidemics. Liquid losses
that occur in this case often lead to significant
dehydration and electrolyte imbalance, without
correction of which the risk of death increases
(6, 12).

As can be seen from the table, the frequency
of occurrence of the main symptoms is almost
the same in deceased and surviving patients,
with the exception of slightly more frequent di-
arrhea and significantly higher bleeding in the
deceased: two of them presented bleeding from
the gastrointestinal tract, in one case — vaginal
bleeding.

All patients underwent pathogenetic and
symptomatic therapy according to WHO rec-
ommendations [9]. A prophylactic administra-
tion of broad-spectrum antibiotics was used in
connection with the possibility of activating
bacterial infections against the background of
secondary immunodeficiency characteristic of
EVD. Most patients required antimalarial drugs.
Antiviral, experimental treatment, vaccination,
transfusion of donor plasma of EVD survivors,
was not carried out in the hospital. The aver-
age time of hospitalization of patients with EVD
was 5.5 days, although in some cases it lasted up
to 15 days.

The current EVD epidemic in West Africa
has a number of features: a low level of eco-
nomic development of countries affected by the
epidemic process, the inclusion of large settle-
ments and capital cities in the epidemic, a high
level of population migration, underdevelop-
ment of the health system, active involvement
of the most working population from (25 to 50
years), as well as children. The most vulnerable
group was from 25 to 60 years (56 and 62 cases
per 100 thousand inhabitants, respectively) [11].
The protracted and wavy nature of the epidemic
1s largely due to the untimely and not systematic
holding of anti-epidemic measures. Relatively
high morbidity and mortality among health care
workers and cases of illness associated with
the provision of medical care, can be prevented
with the creation of specialized hospitals, staff
training and the availability of sufficient means
of protection, effective hospital monitoring, as
evidenced by the experience of SCDCEM.

Some researchers have noted that the young
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age of patients with EVD is favorable for sur-
vival [12]. However, according to others studies
[10] and data of SCDCEM, deaths in children
are more common, despite the presence of co-
morbidities in older patients.

The clinical picture of the disease is char-
acterized by a severe course and, unlike previ-
ous epidemics, it is characterized by a more
frequent lesion of the gastrointestinal tract, the
later appearance and slightly lower frequency
of hemorrhagic symptoms [6, 12]. Possible
adverse outcome of the disease could be pre-
dicted by high frequency of bleeding and diar-
rhea with the development of dehydration. In
this regard, in the treatment of patients, in the
absence of etiotropic agents currently, the main
importance should be given to intensive patho-
genetic therapy.

In terms of the identity of many symptoms
in a severe course of a number of infections that
are common in Africa, timely etiological diag-
nosis is crucial, allowing to limit contact and
prevent excessive hospitalization. In this study,
only one of the three patients confirmed the di-
agnosis of EVD, although similar symptoms
were observed in all cases.

It should be noted the importance of adher-
ence to the anti-epidemic regime in the infec-
tious diseases hospital, receiving patients with
suspected dangerous infections. The function-
ing of the Russian-Guinean hospital in Kindia
under strict epidemiological control showed
100 % prevention of infection of medical per-
sonnel while observing the rules for using per-
sonal protective equipment, waste management,
rotation of the flow of patients and convales-
cents, and disinfection.

The authors confirm the absence of a con-
flict of financial/non-financial interests associ-
ated with writing an article.
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