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Abstract
Background: The Democratic Republic of Congo (DRC) with its tropical climate in the past was thought
not to house many respiratory viruses, with time and after many outbreaks began researches and
surveillance on respiratory viruses circulating in the country. The �rst was in�uenza sentinel surveillance
which showed that around 10% of suspected samples received were positive for in�uenza and 90% were
negative.

This study aimed to screen Respiratory Syncytial Virus (RSV) among the negative in�uenza samples
which were collected during sentinel in�uenza surveillance, in order to determine the proportion and
seasonal factors in�uencing the RSV.

Methods: The samples used were nasopharyngeal swabs collected from different In�uenza surveillance
sites in Kinshasa: Kalembelembe, Boyambi, Kinshasa General Hospital, Kingasani Hospital Centre and
RVA clinic during the period of January to September 2016. A total of 169 Samples were randomly
selected for the research and were chosen regardless of the patient’s age, sex, geographic group and
symptoms. Molecular analysis was done to determine if the samples were RSV positive or negative at the
Institut National de Recherche Biomédicale (INRB) in Kinshasa using real time reverse transcription-
polymerase chain reaction (rRT-PCR).

Results: Out of the 169 samples that were analysed, 23 cases (13.6%) were positive for RSV. The
prevalence was higher in female 65.2% than in male 34.8%, over 95% of RSV infection occurred during
the rainy season and among the positive cases 60.9% were from hospitalized patients with severe acute
respiratory infection and 39.1% were from in�uenza-like illness or infection. The largest proportion
(78.3%) of RSV positives was found in children under the age of 2 years.

Conclusion: This study showed that RSV is found in Kinshasa at most during the rainy season and tend
to fade away during the dry season. Children are the most affected especially those younger than 2 years
and RSV was more prevalent in female than in male.

Background
Respiratory Syncytial Virus (RSV) in many countries has shown to be responsible for many respiratory
tract infections in children [1]. The viral pathogen causes both upper respiratory tract infection (URTI) and
lower respiratory tract infection (LRTI) in children and in adults. The infection in adults is usually mild and
less severe than in children, unless the adult has an immunocompromised health issue or/and
cardiovascular problem [2]. It is the most common cause of pneumonia and bronchiolitis in children [3].
In children, RSV is the most common viral cause of respiratory tract infection especially in children
younger than 5 years old and it is the viral leading cause of children hospital visits, hospitalization and
death resulting from to respiratory tract infections [4].
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Worldwide RSV has been and remains a major public health problem as it poses a high burden on health
system both in developed countries and in developing countries. In the 2005 report of the global overview
of RSV burden, it appeared that RSV was the most viral pathogen causing severe acute lower respiratory
infection as it was associated with 22% of severe acute LRTI. Around 55 000 to 199 000 of deaths that
occurred in children younger than 5 years old in 2005 were caused by RSV [5]. In the year 2015, the new
global report and estimates on RSV burden showed that RSV caused 31.1 million acute lower respiratory
tract infection (ALRTI) and from those infections 3.2 million resulted in hospitalization with 59 600
deaths in children younger than 5 years. The report also showed that number of deaths caused by RSV
ALRTI moved from 28% in 2005 to 5% in 2015 [6]. Nonetheless RSV still is a major burden worldwide
especially in developing countries and to date continues to weight on people’s health and health system
around the world.

Overall, 60 to 70% of all children in the world have been infected by RSV by the age of 2 years and 2–3%
of those resulted in hospitalization [7]. Children that have been infected by RSV within their early life have
shown to develop recurrent wheezing and asthma during childhood [8].

The diagnosis of RSV is mostly based on clinical symptoms. Among those symptoms are runny nose,
fever, nasal congestion, cough wheezing, chest congestion, di�cult breathing. Besides, the clinical
symptoms-based diagnosis, other diagnostic method are used such as viral culture, rapid antigen
detection tests and reverse-transcriptase polymerase chain reaction (RT-PCR) [9].

Currently there is no o�cial effective cure for RSV; the treatment is based on supportive care by treating
the symptoms or giving oxygen therapy in severe cases making it di�cult for broken health system and
facilities that do not have the proper resources [10]. There is no vaccine for RSV at the moment but
candidate vaccines are being studied [11]. Palivizumab is given as a preventive measure for RSV high risk
people such as premature babies, people with cardiopulmonary and cardiovascular diseases as well as
immunocompromised individuals, but the process is highly costly and not easily accessible [3].
Nevertheless, many new strategies are being studied to �nd a cure to RSV.

The more there are researches to �nd cures against RSV, the more there is a need for accurate data
regarding RSV epidemiology worldwide but there is still a lack of knowledge in many areas of RSV, lack of
data especially in high burden countries like developing countries and this allows RSV to remain a big
problem [12]. Lack of data on RSV makes the viral pathogen a major public health problem because there
is a high need for more epidemiological studies and established RSV surveillance especially in
developing countries in order to perfect RSV prevention, diagnostic measures and treatment [13].
Therefore, data on the timing and prevalence of the virus should be available in every country to provide a
good knowledge on the viral pathogen and infection. With that being said, more researches should be
directed toward describing the epidemiology in countries that doesn’t have data on RSV [8]. This research
study on seasonality and prevalence of RSV, may contribute in resolving the issue of data unavailability
on RSV incidence in Kinshasa the capital city and province of the Democratic Republic of Congo (DRC).
As it is important to know the pattern of RSV to e�ciently treat it, this �rst study may provide some of the
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necessary information needed in order to have a picture and representation of the circulation of RSV in
Kinshasa.

Methods
Study Design

This research study design is analytical quantitative cross-sectional study to determine the prevalence as
well as the seasonality of RSV in Kinshasa in the DRC by �nding the proportion of RSV found in
nasopharyngeal swabs from samples collected from January to September 2016, and analysed at the
Institut National de Recherche Biomédicale (INRB) in Kinshasa during the year 2017 using secondary
data.

Target population

The population used for this study was taken from the in and out patients of the hospitals that were part
of the in�uenza sentinel surveillance project. The sentinel sites chosen were both public or private clinics
and hospitals in Kinshasa, DRC: RVA clinic, Boyambi Clinic, Kalembelembe Pediatric Hospital, Kinshasa
General Reference Hospital and Kingasani Hospital Center. The chosen sites demographically
represented the population of Kinshasa as they received patients from all parts of the province. The
criteria used for choosing the 5 sentinel sites were a higher accessibility, higher affordability for all
patients including free and low-cost services, higher number of quali�ed personnel, attendance of 50% on
urban area and 30% on rural area, have good storage and a cold chain which is crucial when dealing with
respiratory viruses and have the ability to easily ship samples to the laboratory. The medical staffs at the
sentinel sites were trained to recognize patients that met the case de�nition for the study and were
trained to e�ciently collect, store, pack and transport the samples.

Case de�nition and sample collection

The case de�nition was patient that presented with in�uenza-like illness (ILI) or showed signs of Severe
Acute Respiratory Infection (SARI). ILI patient’s symptoms were sudden onset of fever with a temperature
of ≥38°C accompanied by cough or sore throat and the SARI patients were all hospitalized patients with
or without fever accompanied by cough and di�culty in breathing plus one or more of the following
symptoms: vomiting, unconsciousness, lethargy, convulsion and shortness of breath within the past 7
days [14].  

The specimens collected from patients with the patient’s permission and acknowledgement of the
research process were nasopharyngeal swabs that were obtained by having the patient’s head tilted back
at 70˚ angle then inserting a swab at the back of the throat or nose for a few seconds then take it out, the
swab was then put in a cryovial tube containing 3ml of universal transport medium (UTM) and was kept
at a temperature of 4-8˚C within the sentinel sites before it could be shipped to the laboratory for analysis.



Page 5/14

Later on the nasopharyngeal swabs were sent to the national reference laboratory in Kinshasa DRC the
national institute of biomedical research where they would be analyzed.

Laboratory analysis

The samples came to the INRB and were analyzed in the National In�uenza Reference Laboratory (NIRL)
located inside the INRB. Upon reception, the samples were �rst registered and given a reference number,
then divided into 3 aliquots by transferring 1ml of samples respectively in 3 different eppendorf tubes, the
tubes were then kept frozen at -80˚C before being analyzed for detection of RSV in the laboratory. The
laboratory analysis done for detection of RSV was �rstly extraction of nucleic acid material which is RNA,
and secondly the identi�cation of the virus by Polymerase Chain Reaction (PCR). 

RNA extraction and Ampli�cation

The extraction of the viral RNA was done using QIAamp Viral mini kit (Qiagen) following the Qiagen kit
protocol and the viral RNA extraction or puri�cation was done by following the Qiagen kit protocol
following steps: lyses of the cellular material, precipitation of the nucleic acid material, adsorption and
puri�cation of the nucleic acid material. 

The puri�ed RNA was �rst converted to AND, then ampli�ed using the ABI 7500 Fast Ambion Applied
Biosystems AgPath One-Step real-time reverse-transcription polymerase chain reaction assay (rRt-PCR
assay) to screen for the presence of Respiratory Syncytial virus (RSV). The NIRL is the only laboratory in
DRC that is capable to perform Respiratory virus diagnostic using rRt-PCR assay and has met the
standards of the External Quality Assessment Program (EQAP) administered by the WHO. 

Outcome and Statistical Analysis 

The outcome of this study was laboratory con�rmed presence of RSV in the nasopharyngeal swabs of
the study participants representing the population of Kinshasa in the DRC. The Statistical analysis was
performed using the SPSS 25. A 95% con�dence interval (CI) odds ratio was done to determine the
association between the outcome and exposure. The statistical signi�cance for this study was de�ned as
p <0.05.

Results
Out of the 169 samples that were analysed, 23 cases (13.6%) of the nasopharyngeal swabs were positive
for RSV and 146 samples were negative for RSV. Out of the 23 RSV positive samples, 8 (34.8%) positives
samples were from male patients and 15 (65.2%) were female patients, 22 (95.7%) of RSV incidence
occurred during the rainy season and 1 (4.3%) was found during the dry season. 18 (72.3%) out of the 23
samples positive for RSV were children between the age of zero and two and the denominator for age
was 0–2 years following literatures and results from RSV researches around the world. According to the
severity of the RSV infection, 60.9% of RSV positives were from hospitalized patient with severe acute
respiratory infection and the 39.1% remaining were from patients suffering from in�uenza-like illness.
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RSV Prevalence by age and gender
In this study, 18 out of 23 RSV positive samples were from children between ages zero to two which was
the denominator age for the study, as age increased RSV incidence decreased. One RSV positive sample
was from a 6 years old patient, 2 RSV positives samples came from an 11 years old patient and a 25
years old patient and the remaining 2 RSV positive samples were from patients older than 40 years. Table
1 shows the average age for RSV incidence in Kinshasa, including the standard deviation and the range. 

Table 1
RSV distribution by age

RSV Outcome Age

Mean STD Lowest* Oldest

RSV Positive sample 6.3 13.2 < 12 months 46

RSV Negative sample 18.3 21.5 < 12 months 71

* Lowest age: sample from patient younger than 12 months.

Results from this study showed that RSV was more prevalent in female than in men and the statistical
analysis shows that the association between gender and the presence of RSV was not statistically
signi�cant therefore stating that RSV incidence is not affected by gender. (Table 2)

Table 2
RSV Outcome and odds ratio �nding

Variables RSV Outcome Odds ratio 95% CI

Negative Positive Lower limit Upper limit

Age 0–2*(n = 69) 51 18 0.149 0.052 0.425

Other(n = 100) 95 5    

Sex Female(n = 90) 75 15 0.563 0.225 1.410

Male(n = 79) 71 8

Season Dry(n = 76) 75 1 23.23 3.052 176.960

Rainy(n = 93) 71 22

Severity SARI(n = 75) 61 14 0.461 0.188 1.134

ILI(n = 94) 85 9

*Reference age for comparison of RSV incidence by age according to general results from other
studies.
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RSV Seasonality
RSV positive samples in this study were unevenly distributed throughout the year between the two
seasons found in Kinshasa which are the dry season that goes from June to September and the rainy
season that goes from October to May. In Fig. 1 which describes the distribution of RSV in the months of
January to September 2016, it shows that January, February and March had the most occurrence of RSV
with six RSV positive samples found respectively, followed by the months of April and May which have
had two RSV positive samples and lastly the month of August where only one RSV positive sample was
found. During the dry season which is considered the cold season in DR Congo meaning June to
September there were little to no positive sample.

RSV prevalence by case severity SARI and ILI
The severity of infection was stated by whether patients from which the samples were taken had severe
acute respiratory infection (SARI) and were hospitalized or had a milder infection which was an in�uenza-
like illness (ILI). RSV �ndings showed that out of the 75 enrolled SARI and 94 enrolled ILI in this study,
RSV was more prevalent in SARI samples and less prevalent in ILI samples.

Data Analysis
As seen in the statistical analysis test, Table 2 children less than 2 years of age are less likely to be
negative for RSV with an odds ratio of 0.149 and a con�dence interval of 0.052–0.425 which is
statistically signi�cant. People in the dry season are more likely to be negative for RSV with an odds ratio
of 23.230 and a con�dence interval of 3.053 and 176.960 which is statistically signi�cant. Females are
more likely to be negative for RSV with an Odds ratio of 0.563 and a con�dence interval of 0.225 and
1.410 which is not statistically signi�cant. Hospitalised patients with severe acute respiratory infection
are more likely to be negative for RSV with an Odds ratio of 0.461 and a con�dence interval of 0.188 and
1.134 which is not statistically signi�cant.

Discussion
This analytical quantitative cross-sectional study on RSV prevalence and seasonality took part in �ve
general hospitals and clinics in Kinshasa from DRC and aimed at determining the proportion of and
seasonal factors in�uencing RSV in Kinshasa. Two hypotheses were raised; the �rst hypothesis
stipulated that RSV presence in Kinshasa could be affected by socio-demographic characteristics such
as gender, age and also severity of infection including hospitalization and the second hypothesis
stipulated that RSV incidence could be different according to the rainy season and the dry season in
Kinshasa. Both Hypotheses in this study were con�rmed: RSV was mostly present during the rainy
season and RSV was more prevalent in children age 0-2 years, more prevalent in women than in men and
was more prevalent in SARI than in ILI samples. We found that many countries do not have data on RSV
and therefore there is a need for data on the presence of RSV [9]. This study tackled the prevalence using
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the variables gender, age, season and severity of infections. Statistical analysis using SPSS 25 was used
to determine the association between the variables and the outcome which was rRt-PCR detection of RSV
and also the likelihood of RSV infection. 

This study showed that among inpatients and outpatients analyzed, 13.6% was positive for RSV which
was close to the prevalence of RSV �ndings in other countries such as the following countries in Africa:
Kenya 17%, South Africa 10.7%, Gambia 8.7%, Ghana 14.1%, Mozambique 9.8% and Burkina Faso 11.9%
[15, 16, 17,18,19, 20]. In Madagascar, in an acute respiratory infection study done over one year the
percentage of RSV positive was 11.8% [21]. 

These results can be representative of what is happening in the community of Kinshasa. Because of the
small number of positives, the association between health facilities and RSV incidence was not checked
nor taken in consideration.

In this study RSV was more prevalent in female than in male and at the same time it showed that females
are more likely to be negative for RSV in Kinshasa. Other studies have shown that RSV was more
predominant in male than in female whereby male were more affected [22]. The difference in �ndings
from other studies could be due to the fact that more female than male was part of this study population.
Moreover, the statistical analysis showed that there was no statistically signi�cant association between
gender and the presence of RSV which correlated with many other studies around the world whereby RSV
is more prevalent in one gender but the �nding is not statistically signi�cant [23, 24]. Many studies also
failed to show or �nd a direct association between gender and RSV infection [3].

When it comes to age distribution of RSV, the virus occurrence and prevalence have demonstrated to be
the same in all countries; it shows similarity in developed countries as well as developing countries [25,
22]. 

Nolan et al, 2015[26] found in her study on the prevalence of RSV that RSV prevalence declined as age
decreased and that �nding was the same in this study as the RSV positive samples were the least in
adults and children older than 5 years of age and was more prevalent in children at the age of 2 and/or
younger than 2 years. This study on RSV in Kinshasa had 18 positives in children age 0-2, 1 RSV positive
in children 5-10, 2 RSV positive in age 10 to 25, and 2 RSV positive in age 40 and above which includes
the elderly.  

The �ndings from this study is similar to many studies whereby children under the age of 2 were less
likely to be negative for RSV and had higher risks and chances of being infected by RSV, a few cases of
RSV positives in elderly were found which also goes along with most reviews that also found sporadic
cases of RSV infections in elderly. It is safe to say that the �ndings from this study correlated with many
reviews and papers that looked at the association between age and RSV because this study also found a
strong association p< 0.001 between age and RSV incidence in Kinshasa 
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Although this study �ndings showed that RSV was more present in samples of patients hospitalized with
severe acute respiratory infection (60.9%) and less present in samples from patients that had in�uenza-
like illness (39.1%) and that SARI patients are less likely to be negative for RSV, the statistical analysis
showed that there was no statistically signi�cant association between the severity of the infection and
the presence or incidence of RSV. 

This �nding goes hand in hand with other literatures and studies done to �nd if there was an association
between acute respiratory infection and RSV presence [27, 20, 28]. However, in a study on the prevalence
of acute respiratory infection caused by RSV, �ndings showed that there was an independent association
between RSV and the risk of developing an acute respiratory infection, but this speci�c study only
included children younger than the age of 5 years old, had a larger number of study sample and was
done on a shorter period of time (5 months), those differences could have favoured the difference in
�ndings from that study and this study on RSV in Kinshasa [29].

4.6. Seasonality

RSV has shown to have seasonal outbreaks in many countries around the world, in countries with
Mediterranean and temperate climate, RSV occurs during the relatively cold seasons, and in countries
with tropical climates it occurs during the wet rainy season [30]. Studies have shown that seasonal RSV
occurred in phases where there was a shorter phase of seasonal RSV infection and a longer phase of
seasonal RSV infection [30].    

The DRC is a very large country, second largest in Africa after Algeria and is passed through by the
Equator line; the country has a predominantly tropical climate with two rainy season peak that can go up
to seven months [31]. Parts of DRC that are located on the north of the country experience wet rainy
season from the month of April to the month of November, wherever the regions located on the south of
DRC experience rainy season from October to May. The province of Kinshasa from which the samples
were collected is located on the south bank of DRC therefore experiences rainy season from October to
May and dry season from June to September. The rainy season is relatively hot, wet and humid whereby
the dry season is less hot and a tad cold and is considered the "cold season" with temperatures dropping
to 20˚C and 17˚C at its lowest [32].

This study showed that RSV occurred predominantly 95.7% during the rainy season, which goes in
accordance with most study �ndings on RSV seasonality for tropical climates. RSV incidence in this
study decreased together with the temperature meaning the colder it got, the less RSV incidence occurred
and this too was found in studies done in countries with similar climate to that of DRC. The cold or dry
season in Kinshasa is holiday time and for 3 months straight all schools are closed, this can partially
explain the decrease in RSV incidence as there might be lesser chances of contamination between
children during that time since they do not attend school.

Conclusion
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The results obtained from this research study showed that RSV infection occurs at most during the rainy
season in Kinshasa, DRC with over 90% of RSV positive sample found in the rainy season and whereby
people are less likely to develop an RSV infection during the dry season. A peak in RSV infection was
observed between January and March.

This research study also revealed that children are the most infected by RSV in Kinshasa, DRC and that
the virus was more predominant in children younger than 2 years and the same age range was found to
be more likely to suffer from an RSV infection. Female in this study were the most infected by RSV
compared to male, whereas male was found to be more likely to develop an RSV infection.
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Figure 1

RSV distribution by month


