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Abstract

Little is known about respiratory viruses infection in Guinea. Influenza surveillance has not
been implemented in Guinea mainly because of the paucity of laboratory infrastructure
and capacity. This paper presents the first influenza surveillance data in Guinea.

Swabs were obtained from August 2018 through December 2019 at influenza sentinel sites
and transported to the Institut National de Santé Publique for testing. Ribonucleic acid was
extracted and tested for the presence of influenza A and B by real-time reverse transcrip-
tion-polymerase chain reaction (RT-PCR). Positive samples were further characterised to
determine the subtypes and lineages of influenza viruses.

A total of 862 swabs were collected and tested. Twenty-three per cent of samples tested
positive for influenza A and B viruses. Characterisation of positive specimens identified influ-
enza A/H1N1pmd09 (2.5%), influenza A/H3N2 (57.3%), influenza B/Victoria lineage (36.7%)
and 7 (3.5%) influenza B with undetermined lineage. Influenza B virus activity clustered in
August through November while influenza A/H3N2 displayed two clusters of activities that
appeared in May through August and November through December.

For the first time in Guinea, the epidemiology, diversity and period of circulation of influ-
enza viruses were studied. The results indicate the predominance and the periods of activities
of influenza B Victoria lineage and influenza A/H3N2 which are important information for
preventive strategies. It is warranted to extend the influenza surveillance to other parts of
Guinea to better understand the epidemiology of the viruses and monitor the emergence of
influenza strains with pandemic potential.

Background

Influenza is an acute respiratory infection due to influenza viruses types A and
B. Transmission occurs through droplets containing viruses that spread in the air during
coughing and sneezing. Global annual deaths due to influenza-associated respiratory infec-
tions are estimated at 650 000, most of which are in sub-Saharan Africa [1]. Influenza-
associated hospitalisation in children <5 is three times higher in Africa than in industrialised
countries [2]. Although influenza viruses cause illness to all age groups, children <5 and
adults ⩾65 years old are mostly affected [2–4]. It has also been shown that pathologies such
as HIV/AIDS and tuberculosis exacerbate the risk and severity of influenza disease [5–7].

The epidemiology of influenza in industrialised countries is well characterised and provides
sufficient information for influenza vaccine updates. However, in sub-Saharan Africa, there is a
paucity in the knowledge of epidemiology and the burden of morbidity due to influenza.
In West Africa, influenza surveillance systems are becoming increasingly strengthened, with
several countries now having national influenza surveillance systems. These surveillance
systems have provided important information on the seasonality and circulation of influenza
viruses in West Africa [8–15]. However, this has not been the case for the Republic of Guinea,
mostly because of the paucity and weakness of the laboratory system.

According to data from WHO country profile, lower respiratory infections represent the
first cause of mortality in Guinea, accounting for 12.5% of total deaths far ahead of malaria
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(10%) and diarrhoeal diseases (6.1%) [16]. From 2014 to 2016, the
Republic of Guinea experienced an unprecedented Ebola virus
disease outbreak that caused an estimated 2500 deaths [17] and
US$ 600 million in economic losses [18]. In response, Guinea’
Ministry of Health, with financial support from international
partners, and technical support from WHO, has prioritised
the early detection of epidemic- and pandemic-prone diseases.
Laboratory capacity has been strengthened and improved, includ-
ing the national influenza reference laboratory. This enabled the
initiation of influenza surveillance to inform public health deci-
sions. These new diagnostic and surveillance abilities will allow
the Republic of Guinea to readily react to disease threats in the
future by gathering data to inform public health decisions.

This study aimed to determine the rate of influenza viruses
among patients presenting with respiratory infections and to
characterise the circulating influenza virus subtypes and their
seasonality.

Methods

Study design and surveillance system

We conducted a descriptive study using surveillance data from
August 2018 (week 33) through December 2019 (week 52). The
established surveillance system was based on WHO’ integrated
disease surveillance and response (IDSR) regional generic proto-
col for influenza sentinel surveillance and was developed accord-
ing to the WHO/AFRO (Africa) training manual on influenza
surveillance [19]. The system included an epidemiology unit
with a focal point responsible for the coordination, supervision
and data entry for each of the sentinel sites and the National
Influenza Laboratory (NIL) responsible for sample testing and
data analysis. Healthcare workers, physicians, nurses and labora-
torians at the sentinel sites were trained on the use of standardised
case definitions of influenza-like illness (ILI) and severe acute
respiratory infection (SARI) cases. Laboratorians at the sentinel
sites also received training on nasopharyngeal and oropharyngeal
swab sample collection, storage and transportation.

Surveillance sites

Sentinel sites included four health centres located in four commu-
nes in Conakry, the capital of the Republic of Guinea. The health
centre of Maciré in the Dixinn commune (GPS coordinates:
9.549689; −13.665889), the health centre of Koulewondy in the
commune of Kaloum (GPS coordinates: 9.508638; −13.704817)
and the health centre of Gbessia Port in the commune of
Matoto (GPS coordinates: 9.561002; −13.627166) were ILI senti-
nel sites. The fourth site was the Communal Medical Center
(CMC) of Ratoma in the Ratoma commune (GPS coordinates:
9.583781; −13.658753) and represented the SARI sentinel site.

Study population

Suspected ILI and SARI cases were screened according to the
WHO case definition of ILI and SARI [4, 20]. Thus, any out-
patient with an acute respiratory illness with temperature ⩾38 °C
and cough, within 10 days of symptoms onset, was eligible for
ILI enrolment. SARI was considered as an acute respiratory infec-
tion with a measured or history of fever ⩾38 °C and cough, with
the onset of symptoms within the past 10 days that required
hospitalisation.

Sample collection

A structured questionnaire was used to collect the socio-
demographic and clinical data on each enrolled patient. The
nasopharyngeal and oropharyngeal swabs were obtained at each
sentinel site from the first five patients meeting the inclusion cri-
teria. After collection, swabs were immediately inserted into a
tube containing the viral transport medium (VTM) (Becton
Dickinson, US) and then refrigerated. At the end of the day, col-
lected samples were transported to the NIL at the Institut
National de Santé Publique (INSP). Upon arrival at the labora-
tory, tubes containing the sample were vortexed for 30 s and
three aliquots were made for each sample and stored at −20 °C.
One aliquot was used for RNA extraction.

Nucleic acid extraction and testing

Viral RNA was extracted from 200 μl of the specimen’ aliquot
using the QIAamp viral mini RNA kit (Qiagen, Germany) follow-
ing the manufacturer’ instructions. RNA was eluted in 100 μl of
RNase/DNase-free elution buffer provided with the kit.
Extracted RNA was analysed for the presence of influenza viruses
by real-time reverse transcription-polymerase chain reaction
(RT-PCR) on the ABI 7500 Fast Dx Real-time PCR instrument
(Applied Biosystems, US). The reagents, primers and probes
used for influenza viruses’ detection and subtyping were from
the US Centers for Disease Control and Prevention (US CDC).
To assess the quality of each sample, the human ribonuclease P
gene was amplified from all samples tested. All real-time
RT-PCR data were analysed using the ABI sequence detection
software version 1.4 (Applied Biosystems, US).

Data analysis

Socio-demographic and clinical data obtained on patients were
recorded in an Excel spreadsheet (Microsoft Office 2010). For
the analyses of ILIs, we calculated the proportion of ILI in each
age group per total number of consultations. For confirmed influ-
enza cases analysis, the rate of positivity was calculated for each
age group per total number of influenza confirmed cases. The dif-
ference between categories was examined using the chi-square
test. For the analysis of the period of the circulating virus, positive
samples were linked to the corresponding week, then month and
year. The predominance of a virus subtype is defined as the higher
proportion or number of that virus overall viruses detected during
a specific period of time.

Results

Clinical manifestations and characteristics of the study
population

A total of 10 599 patients visited the sentinel sites during the
study period. One third (the majority) of the patients visiting
the health centres aged between 15 and 50 years old. Of all
patients who visited the health centres, 30.2% had ILI symptoms.
Patients aged between 2 and 5 years accounted for the majority
(48.3%) of those with ILI symptoms. This group was followed
by those aged less than 2 years (41%). Patients over 65 years
old represented the least (9%) of those with ILI symptoms
(Table 1). Fifty-three per cent of the enrolled population were
female and 46.8% were male (Table 2).
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Influenza positivity in the study population

Influenza viral RNA was detected in 199 out of 862 swab samples
yielding an overall influenza positivity rate of 23.1% (95% CI
20.3–26.1) in the study population. Influenza positivity was
21.8% (95% CI 16.2–17.9) in men and 24.2% (95% CI 20.3–
28.4) in women. However, statistical analysis showed that there
was no significant difference in influenza positivity with regard
to gender (P = 0.414; P > 0.05). We further calculated the influ-
enza positivity rate according to influenza sentinel sites. The
results showed that the influenza positivity rate was 23.5% (95%
CI 19.3–28.7) for the Health Center of Maciré, 23.7% (95% CI
19.2–28.8) for the Health Center of Koulewondy, 22% (95% CI
16.3–28.5) for the Health Center of Gbessia Port and 11.1%
(95% CI 1.4–34.7) for the Communal Medical Center of Ratoma.
Statistical analysis showed there was no significant difference in
influenza positivity according to the health centre (P = 0.638;
P > 0.05). We then looked at the influenza positivity in the differ-
ent age groups and found rates of 30.7% in people aged between
2 and 5 years old, 25.3% in those aged between 5 and 15 years old,
22.8% in people aged between 15 and 50 years old and 16.7% in

those under 2 years old (Table 2). Analysis of influenza positivity
according to the age group revealed a statistically significant dif-
ference (P = 0.0009; P < 0.01).

Influenza virus characterisation

Among influenza-positive samples, 59.8% (119/199) were charac-
terised as influenza A virus and 40.2% (80/199) as influenza B
viruses. Influenza A positive samples were further subtyped to
determine the subtype of the circulating virus. The results showed
that 95.8% (114/119) of influenza A virus cases were classified as
influenza A subtype H3N2, while the remaining five (4.2%)
belonged to the influenza A subtype H1N1pmd09 pandemic.
Further characterisation of positive influenza B viruses demon-
strated that influenza B Victoria virus accounted for 91.2%
(73/80) of all influenza B positive samples. Seven (8.8%) of the
influenza B viruses could not be assigned to either Victoria or
Yamagata lineage and were therefore classified as undetermined.
Overall, among all influenza viruses identified in this study, influ-
enza A subtype H3N2 was the predominant circulating virus

Table 1. Proportion of ILI over total consultations

Consultations

Age range (Year)

Total0–<2 2–<5 5–<15 15–<50 50–<65 ⩾65

All illness (n) 2497 1846 2510 3384 273 89 10 599

ILI (n) 1024 891 755 489 29 8 3196

Proportion ILI (%) 41.0 48.3 30.1 14.5 10.6 9.0 30.2

Table 2. Proportion of influenza-positive by demographic characteristics

Demographic characteristics

Number n (%)

95% CIa positiveTotal Negative Positive

Sex

Male 403 (46.8) 315 88 (21.8) 17.9–16.2

Female 459 (53.2) 348 111 (24.2) 20.3–28.4

Age

<2 270 (31.3) 225 45 (16.7) 12.6–22.0

2–<5 241 (28.0) 167 74 (30.7) 25.4–37.5

5–<15 146 (16.9) 109 37 (25.3) 18.0–32.7

15–<50 184 (21.3) 142 42 (22.8) 17.0–29.6

50–<65 13 (1.5) 13 0 0

⩾65 8 (0.9) 7 1 (12.5) 0.3–52.7

Sentinel site

Maciré 336 (39.0) 257 79 (23.5) 19.3–28.7

Koulewondy 316 (36.7) 241 75 (23.7) 19.2–28.8

Gbessia port I 191 (22.2) 149 42 (22.0) 16.3–28.5

Ratoma 18 (2.1) 16 2 (11.1) 1.4–34.7

Total 862 (100) 663 199 (23.1) 20.3–26.1

aCI is confidence interval of positive.
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accounting for 57.3%. This was followed by influenza B Victoria
lineage (36.7%), the undetermined influenza B viruses accounted
for 3.5%, and the influenza A subtype H1N1 pdm09 for 2.5%
(Table 3). Influenza A and B viruses were distributed among all
age groups (Table 3). Four of the seven influenza B viruses with
undetermined lineage were identified among children under 5
years old and the remaining three were found in those aged
between 5 and 50 years. No influenza B Yamagata lineage was
found in the study population (Table 3).

Period of influenza viruses’ activity

We monitored influenza viruses from August 2018 through
December 2019 to map the period of the year that corresponds
to the circulation of each virus. We observed patterns in the circu-
lation of the two predominant influenza viruses. Influenza B virus
activity clustered in August through November (weeks 34 through
48) of 2018, depicting a peak of activity at weeks 39 and 40. During
2019, the influenza B virus showed activities again in August
through November (week 35 through 46) with peak activity
observed at week 37 (Fig. 1). The seasonal influenza A/H3N2 strain
displayed two major clusters. The first cluster of activity appeared
in November through December of 2018 (week 47 through 52)
with peak activity observed at week 49. During 2019, this cluster
of influenza A/H3N2 virus was observed from October through
December (week 43 through 50) with a peak of activity observed
at weeks 46 and 47. The second major cluster of the activity of
influenza A/H3N2 virus was observed from May through early
August (week 18 through 32), depicting a peak of activity at
weak 28 (Fig. 1). In 2019, influenza A/H3N2 virus activity contin-
ued through January (week 4) followed by some sporadic cases
observed up to April (week18). The pandemic influenza A/
H1N1pdm09 showed some appearances at week 33 of 2018 but
was not observed during the 2019 year (Fig. 1). Influenza B virus

co-circulated with influenza A virus during October (week 43)
through early November (week 46) (Fig. 1).

Discussion

The positivity rate of the influenza viruses (influenza A and B)
was estimated at 23.1% in the study population. This rate is con-
sistent with previous influenza surveillance studies conducted in
West African countries [9, 11–14]. When influenza positivity
was compared across different age groups, a statistically signifi-
cant difference was found. This finding is in accordance with pre-
vious studies revealing an increased influenza positivity in
children <5 years old [2, 3].

We found that the epidemiology of influenza viruses was
dominated by the circulation of the seasonal influenza A/H3N2
strain and the influenza B Victoria lineage both of which repre-
sented 94% of all influenza viruses. These findings are in line
with previous influenza surveillance studies reported in
sub-Saharan Africa [8, 11, 12, 21, 22]. In contrast to a previous
surveillance study conducted in Burkina Faso that reported the
circulation of influenza B Yamagata lineage [14], this lineage
was not detected in our study. We identified seven influenza B
strains that could not be assigned to either the Victoria or
Yamagata lineages. The failure to determine their lineage could
be explained by the fact that they may represent new variants
within the influenza B virus that could not be detected by the
sets of primers and probes used in our study. In fact, mutations
within the primers or probes binding sites used for differentiation
of influenza B viruses into Yamagata and Victoria could lead to
the failure of primers or probes to bind to the target sequences.
Thus, future characterisation of these undetermined viruses is
of paramount importance as they may represent outlier variants
within influenza B viruses. Sequencing of these undetermined
influenza B viruses will help determining the extent of their

Table 3. Distribution of influenza virus types by demographic characteristics

Demographic characteristics

Influenza virus types n (%)

A/H1N1 pdm09 A/H3N2 B/Victoria B/Yamagata B/not groupable

Sex

Male 3 52 30 0 3

Female 2 62 43 0 4

Age

<2 1 31 12 0 1

2–<5 1 41 29 0 3

5–<15 2 24 10 0 1

15–<50 1 17 22 0 2

50–<65 0 0 0 0 0

⩾65 0 1 0 0 0

Sentinel site

Maciré 2 41 37 0 0

Koulewondy 3 42 27 0 3

Gbessia port I 0 29 9 0 4

Ratoma 0 2 0 0 0

Total 5 (2.5) 114 (57.3) 73 (36.7) 0 7 (3.5)
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sequence variability and comparison with known influenza B
Yamagata and Victoria viruses will determine whether they
represent new variants/subgroups within influenza B viruses.

The most striking finding was the cluster of the activities of the
major circulating influenza viruses. The two predominant influ-
enza viruses (A/H3N2 and B/Victoria) noticeably distinguished
each other with regard to the periods of their activity. Influenza
B viruses exhibited clear and intense activities during the period
of August through November of 2018 that matched with the per-
iod of activities in the subsequent year of 2019. This period of
activity of the influenza B virus corresponds to the rainy season
in Conakry. The seasonal influenza A/H3N2 displayed two
major patterns of activities during the year. The first cluster of
activity of influenza A/H3N2 started in May through early
August with peak activity in July at week 28. The second cluster
of activity was observed from late November through December
with peak activity at weeks 46–47. Both clusters of intense activ-
ities of A/H3N2 correspond to the rainy season in Conakry. Some
sporadic, co-circulation of influenza A/H3N2 and influenza B
Victoria lineage were observed in late October−early November
(week 43–46). However, this could be due to the overlapping of
the end of influenza B Victoria activity and the onset of the
seasonal influenza A/H3N2 activity. Sporadic circulation of the
pandemic influenza A/H1N1pdm09 was observed in August
(week 33) of 2018 but was not observed in 2019 that indicated an
irregular nature of the circulation of this virus. Our findings that
influenza activities occurred during the rainy season are in agree-
ment with previous studies conducted in several sub-Saharan
African countries [8–12, 22–24]. However, overall, it appears that
peaks of influenza activity varied across countries in the region.

The circulation of influenza viruses in Guinea is dominated by
influenza viruses A/H3N2 and B/Victoria that occurs in an alter-
nate pattern. However, long-term influenza epidemiological and

virological surveillance would need to be conducted in order to
capture the regularity of the seasonality of influenza virus circula-
tion in Guinea.

Conclusions

In conclusion, the study provides some insights about influenza
viruses that are circulating in Conakry, Guinea and the period
of their activities. It shows that influenza B Victoria lineage and
influenza A/H3N2 dominated influenza epidemiology and that
the two strains differ with regard to their period of activities.
This work represents the groundwork for a future epidemiological
study on influenza viruses in Guinea.
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