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ABSTRACT
Introduction: Acute respiratory infections (ARIs) are a global public health priority. They are the leading cause of

morbidity and mortality in children, especially in developing countries. The main objective of this study was to see

mainly the virological aspects in ARI in children in Senegalese hospitals.

Methodology: We had conducted a prospective descriptive mono-centric study over a period of one year (from July

01, 2017 to June 30, 2018) at the Albert Royer National Children's Hospital in Dakar.

Results: The hospital frequency for acute respiratory infections in children was 3.7%. The average age was 23.7

months with extremes between 1 month and 144 months. The peaks of consultations were found in August, March

and April with respectively 22%, 15.6% and 12.8%. Fever, respiratory distress and pulmonary condensation

syndrome were the main signs found on examination in our patients. Virologic tests were positive in 80.7%. The

viruses most frequently found in the samples were the Rhinovirus in 33% of the samples, the respiratory syncytial

virus in 24.8% and the coronavirus in 15.6%. Among the diagnoses retained, pneumonia was predominant and

found in 61 of the cases, or a prevalence of 59.9%, followed by acute bronchiolitis with a prevalence of 16.51%. The

average length of hospital stay was 10 days.

Conclusion: Acute respiratory infections in children are still a public health problem in developing countries;

children under the age of five years are the most affected, hence the need to strengthen programs to fight ARI. The

identification of germs is essential in the treatment and epidemiological surveillance in our regions.
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INTRODUCTION

Acute Respiratory Infections (ARI) is a public health priority
around the world. They are the main cause of morbidity and
mortality in children under five (05) years old, especially in
developing countries, behind neonatal causes [1]. The majority
of deaths occur in low-income countries [2,3]. The etiologies are
multiple (bacteria, viruses, parasites or fungi). The diagnosis of
bronchopulmonary infections requires extreme rigor of
semiological, clinical and radiological analysis.

The main objective of this study was to identify the main viruses
found in acute respiratory infections in children.

The secondary objectives were to describe the epidemiological,
diagnostic and progressive aspects of ARI in children
hospitalized at Albert Royer hospital in Dakar.

METHODOLOGY

This was a single-center descriptive prospective study over a
period of one year (from July 01, 2017 to June 30, 2018), carried
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out at the Albert Royer National Children's Hospital
(CHNEAR) in Dakar. We included children aged 0 to 15 years
hospitalized for a respiratory symptomatology associated with a
fever or a history of fever progressing for less than ten (10) days
who had received a nasopharyngeal swab to allow viral research
using the multiplex PCR technique.

Acute respiratory infection is defined by the presence of fever
associated with respiratory symptoms (cough and/or dyspnea
and/or pleuropulmonary examination abnormalities) evolving
less than ten (10) days before admission. All incomplete files and
non-compliant samples were excluded from the study.

The studied parameters were epidemiological, clinical,
paraclinical especially virological, therapeutic and evolutionary.
Data were collected and analyzed with Epi Info software version
7.2. A p<0.05 is considered significant.

RESULTS

During the study period 2946 patients were hospitalized. The
hospital frequency of ARI was 3.7% or 109 patients. The sex
ratio was 1.8. The average age of the children was 23.7 months.
Of these children, 55.1% came from the urban area. The peaks
of consultations were found during the months of August,
March and April with 22%, 15.6% and 12.8% respectively. The
entire study population had been fully immunized according to
the expanded immunization program underway in Senegal. The
co-morbidities found were malnutrition in 3 cases, heart disease
in 4 cases, sickle cell disease in 1 case and asthma in 5 cases. The
reasons for consulting our patients were fever in 94.5% of cases,
cough in 94.5% and rhinitis in 52.3% of cases as shown in
Figure 1.

Figure 1: Distribution of the study population according to the
reasons for consultation N=109.

The complete blood count carried out in all the children
revealed hyper leukocytosis predominantly in 73.4% of the
population. Age distribution of hemoglobin confirmed anemia
in 55% of children.

Thrombocytopenia was found in 7 children. The C-reactive
protein was positive in 97.3% of cases with an average of 96
mg/l. The multiplex PCR technique was used to analyze
nasopharyngeal swabs and allowed us to identify the viruses
responsible for these ARIs

The majority of virological tests were positive in 80.7% of
samples (i.e. 88 samples). Among them, samples showing a

single virus were predominant with 59.1%. The numbers of
viruses present per sample were shown in Figure 2.

Figure 2: Distribution according to the presence of the number
of viruses per sample.

The viruses most found in the samples were the Rhinovirus in
33% of the samples, the respiratory syncitial virus in 24.8% and
the coronavirus (HKU1 and OC43) in 15.6% (Table 1).

Diagnostic
Virologique

Effectif (n) Pourcentage (%)

Rhinovirus 36 33,0

VRS 27 24,8

Coronavirus (hku1et
oc43)

17 15,6

Influenza A et B 13 11,9

Papillomavirus 1 et 3 13 11,9

Adénovirus 11 10,1

Bocavirus 6 5,5

Entérovirus 5 4,6

Parechovirus 2 1,8

Métapneumovirus 1 0,9

Table 1: Breakdown according to the presence of virus in the
samples.

The distribution of the different viruses according to the
months of consultation was shown in Figures 3 and 4.
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Figure 3: Distribution of the main viruses according to the
month of consultation.

Figure 4: Breakdowns of other viruses according to the month
of consultation.

From a diagnostic standpoint, the main diagnoses found were
pneumonia, which was found in 56% of cases, followed by acute
bronchiolitis which was found in 31%.

On the therapeutic level, antibiotic therapy was administered in
58.7% of the study population, i.e. 64 children, corticosteroid
therapy was administered in 39.5%, oxygen therapy in 34.9%
and physiotherapy in 15, 6%. The average length of hospital stay
was 10 days; the main complications noted were atelectasis in 04
cases. The outcome was favorable in 98.2% (or 107 cases). The
lethality was 1.8% (or 2 cases).

DISCUSSION

The prevalence found in our study is relatively low. Higher
prevalence is found in other countries in sub-Saharan Africa. In
the Democratic Republic of Congo, Ngombé [4] in 2014 found
a hospital prevalence of 26.11% high and low ARI. In Congo,
Moyen [5] noted 19.8%. In the West, in Brazil in 2008, Prietsch
[6] reported a community prevalence of 23.9% of low ARI in
children under 5 years old.

In North America, an incidence of 30 to 45 cases per 1000 in
children under 05 years and 6 to 12 cases per 1000 in children
over 5 years [7]. The average age of our children was 23.7
months. Superimposable mean ages have been described by
other authors [8].

Acute respiratory infections can occur at any age. Young
children, particularly those under the age of 5, are the most
vulnerable [9]. This justifies the fact that most of the global
infant morbidity and mortality programs focus on this age
group. The vulnerability of this age group is believed to be
linked to the immaturity of their immune system and the
nasopharyngeal carriage of certain germs [10]. In our study,
children under 5 represent 88% of the total workforce.

The sex ratio 1.8 was largely in favor of boys. This male
predominance is described by most authors both in Senegal and
in the world. Krishnan, in 2012 in India found a frequency of
hospitalizations for ARI in boys 2.4 times higher than in girls
[11].

Our study shows an uneven distribution between the months of
hospitalization with peaks in the occurrence of ARIs during the

months of March and April, corresponding to the period of
transition between coolness and the period of high heat. This
climate favors ENT infections, which weakens the respiratory
mucosa and facilitates the spread of germs. During this period
we also note phenomena of particulate pollution (PM10 and
PM2.5) linked to the wind coming from the Sahara desert [12].

In addition, a significant peak was observed in August (with
22%) in our series. We have no plausible explanations because
during this period the particulate phenomenon fades with the
rainy season. It could be the effect of humidity. Studies are
needed to assess the impact of climatic factors (humidity,
temperature, etc.) on the occurrence of ARI.

In developed countries, a seasonal distribution of ARIs is noted
especially in the fall and winter [13, 14].

All of our patients had received a nasopharyngeal swab which
had been studied using the multiplex PCR technique. This
technique (viral RNA transcribed into DNA, and then the DNA
of the different pathogens is amplified simultaneously in the
same tube by Fast-tract® PCR, multiplex) allowed us to isolate
viruses. This technique was positive in 100% of cases.

Virologically, multiplex PCR isolated one or more viruses in 88
samples (i.e. a positivity rate of 80.7%).

Lower detection rates are reported: 28.5% in India by Mummidi
[15] and 24% in Saudi Arabia by Albogami [16].

In the majority of cases, viral mono-infection was found in 52
cases, ie 59.1% of cases and co-infection in 40.9%. This same
profile has been found in several studies. In Central Africa,
Bobossi [17] in his series (using the same technique) found this
mono-infection in 92.1%.

The main viruses found in our children were rhinovirus in 33%
of cases followed by RSV in 24.8% and coronavirus in 15.6%.
The influenza virus (Influenza A and B) accounted for 11.9%.
In 2016, Tran found in Vietnam a predominance of Rhinovirus
in 30%, followed by RSV in 23.8% and Bocavirus in 7.2% [18].
In this same work, he noted a predominance of RSV during the
rainy season, as the rhinovirus occurred and was detected
throughout the year. This finding is similar to ours where we
noticed peaks of RSV during the rainy season.

The results of the 5S network surveillance also show that peak
RSV cases in Senegal occur mainly during the rainy season [19].
This probably explains the fact that we find cases of
bronchiolitis throughout the year, particularly during the rainy
season.

In temperate countries, viruses are the leading cause of ARI in
children under 5 years old. RSV is the main virus found with
seasonality in winter and autumn [8], i.e., during the period of
freshness.

In fact, in the series by Fraymouth [5] in France, RSV was found
in 64.1%, followed by rhinovirus (26%) and metapneumovirus.

In Saudi Arabia RSV was the most predominant with peaks
from December to February [1].

In addition, our results show a viral co-infection in 40.1%. This
could be explained by the carriage of certain viruses such as the
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rhinovirus which is found throughout the year. Other authors
like Nitsch have reported cases of coinfection in the literature
[20].

Death was found in two (2) children or 1.8% of cases and this
can be explained by the fact that his children presented a severe
sepsis picture with multiple organ failure.

In Africa our death rate remains lower compared to that of
Moyen el al in Congo Brazzaville (16.25%), and that of Bakondé
7.5% in Togo [21].

CONCLUSION

Childhood Acute Respiratory Infections (ARIs) are a major
contributor to morbidity and mortality in children under five in
Senegal and around the world, despite WHO guidelines in the
management of ARI the child.

This study is a first and allowed us to know the virological
profile of ARIs in children hospitalized in our structure.
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