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Abstract

Background: The influenza virus spreads rapidly around the world in seasonal epidemics, resulting in significant
morbidity and mortality. Influenza-related incidence data are limited in many countries in Africa despite established
sentinel surveillance. This study aimed to address the information gap by estimating the burden and seasonality of
medically attended influenza like illness in Ethiopia.

Method: Influenza sentinel surveillance data collected from 3 influenza like illness (ILI) and 5 Severe Acute
Respiratory lliness (SARI) sites from 2012 to 2017 was used for analysis. Descriptive statistics were applied for simple
analysis. The proportion of medically attended influenza positive cases and incidence rate of ILI was determined
using total admitted patients and catchment area population. Seasonality was estimated based on weekly trend of
ILI and predicted threshold was done by applying the “Moving Epidemic Method (MEM)”.

Result: A total of 5715 medically attended influenza suspected patients who fulfills ILI and SARI case definition
(77% ILI and 23% SARI) was enrolled. Laboratory confirmed influenza virus (influenza positive case) among ILI and
SARI suspected case was 25% (1130/4426) and 3% (36/1289). Of which, 65% were influenza type A. The
predominantly circulating influenza subtype were seasonal influenza A(H3N2) (n =455, 60%) and Influenza
AHINT)pdMO9 (n =293, 38.81%). The estimated mean annual influenza positive case proportion and ILI incidence
rate was 160.04 and 52.48 per 100,000 population. The Incidence rate of ILI was higher in the age group of 15-44
years of age ['Incidence rate (R) = 254.6 per 100,000 population’, 95% Cl; 173.65, 335.55] and 5-14 years of age [R=
495, Cl 95%; 31.47, 130.43]. The seasonality of influenza has two peak seasons; in a period from October—December
and from April-June.

Conclusion: Significant morbidity of influenza like illness was observed with two peak seasons of the year and
seasonal influenza A (H3N2) remains the predominantly circulating influenza subtype. Further study need to be
considered to identify potential risks and improving the surveillance system to continue early detection and
monitoring of circulating influenza virus in the country has paramount importance.
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Background

Influenza is an acute viral respiratory tract disease in
humans, often characterized by fever, headache, myal-
gia, prostration, coryza, sore throat and cough [1]. The
influenza virus spreads rapidly around the world in
seasonal epidemics, resulting in significant morbidity
and mortality [2—8]. Globally, an estimated 3 to 5 mil-
lion cases of severe influenza illness and 291, 243-645,
832 seasonal influenza-associated respiratory deaths
occur annually [9, 10]. A higher burden of influenza
associated hospitalization has been reported among
African children compared to children in other Re-
gions [2-8].

Seasonal influenza typically occurs every year in the
late fall or winter in temperate regions [11] while the
seasonality is less clearly defined in tropical and sub-
tropical regions [12]. Seasonality patterns of influenza
in eastern Africa including Ethiopia, have not been
clearly established [13]. However, some evidences from
different studies indicated that Influenza A (H1N1)
pdm2009, Seasonal Influenza A (H3N2) and Influenza
B are circulating in different countries of sub-Saharan
Africa [14-16].

Estimates of the national burden of influenza associ-
ated hospitalization across age groups are severely lim-
ited in Africa. It was described only in few countries for
influenza and influenza-related incidence data remain
inadequate [3, 17, 18]. World Health Organization
(WHO) has highlighted the need for influenza disease
burden estimates especially from low- and middle-
income countries. These estimates would enable gov-
ernments to make informed evidence-based decisions
when allocating scarce resources and planning inter-
vention strategies to limit the impact and spread of the
disease [19]. This study aimed to address this gap by
estimating the burden and seasonality of influenza like
illness using sentinel surveillance data collected from
2012 to 2017 in Ethiopia.

Method

Data source

The Influenza like Illness (ILI) and Sever Acute Re-
spiratory Illness (SARI) surveillance data collected in a
period from 2012 to 2017 was applied to estimate pro-
portion of laboratory confirmed influenza positive ILI
cases (medically-attended) among patients presented
to the sentinel sites (health facility) seeking medical
care for any kind of illness and influenza positive ILI
cases among the catchment population (incidence rate)
in Ethiopia. The ILI program is a health center-based
sentinel surveillance system that monitors children and
adults presenting with sudden onset of fever >38°C
and cough or sore throat. The three ILI sentinel sites
(Shiromeda health center which was established in
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2008, Kolfe health center and Akaki health center
established in 2010) are located in Addis Ababa. The
SARI program is a hospital-based sentinel surveillance sys-
tem that monitors children and adults hospitalized with
pneumonia across five hospitals in Ethiopia. The SARI sen-
tinel sites are located in four regions which are Yekatit-12
hospital (Addis Ababa) established in 2008, Mekele hos-
pital (Tigray region, northern Ethiopia), Felege-hiwot hos-
pital (Amahara region, North weastern Ethiopia), Adama
hospital (Oromia region, Central Ethiopia) and Adare
hospital (Southern region of Ethiopia) which was estab-
lished in 2012; Fig. 1, below.

Case definitions and data collection

ILI was defined as any person presenting with sudden
onset of fever >38 °C (axillary measured) AND cough or
sore throat in the absence of other diagnosis with in the
last 7 days [17, 18]. SARI was defined as any person >5
years old presenting with symptoms of acute lower re-
spiratory infection with sudden onset of fever =38 °C,
AND cough or sore throat, AND shortness of breath or
difficulty breathing with in the last 7 days, AND requir-
ing hospitalization [17, 18] or any child <5 years that ful-
filled the case definition of pneumonia and severe
pneumonia as per the Integrated Management of Child-
hood Illnesses protocol [19]. Therefore, the incidence
rate of ILI was defined as the number of new ILI cases
(fulfilling ILI case definition) per total population of the
catchment area per year.

Epidemiological and laboratory data

Epidemiological data and specimens were collected
from patients who presented at a sentinel site and
fulfill the case definition for ILI and SARI. Epidemio-
logical data including patients’ demographic informa-
tion was recorded on a standard case based reporting
format and weekly aggregated data format. The case
based reporting format has every detailed epidemio-
logical and laboratory based information for those
sampled cases. Whereas the aggregated data form
was collected a weekly bases with a components of
total admission, number of new case, number of
sampled, number of tested, number of positive and
proportion of both ILI and SARI case by specific age
group weekly aggregate collected from each sentinel
sites. Overall data of Influenza surveillance from
2012 to 2017 was obtained from Ethiopian Public
Health Institute with an official request.

Each sentinel site has a protocol to collect throat
swab specimens as part of sentinel surveillance system.
The sentinel sites focal persons obtained unwritten
(Verbal) consent from each patient prior to collection
of throat swab specimen. Since it’s a routine surveil-
lance activity under the health care delivery system only
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Fig. 1 Geographical location of ILI and SARI sentinel surveillance sites in Ethiopia
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verbal consent from the patients are the only require-
ment. Throat swab samples were systematically col-
lected from out-patients of all ages who fulfilled the
case definition for ILI per week at sentinel surveil-
lance sites. Similarly throat swab samples were also
collected from patients who fulfilled the SARI case
definition and admitted to designated SARI sentinel
surveillance sites (hospital). Specimen were collected
within 7 days after the first onset of symptoms for
ILI and SARI. Throat swabs samples was placed in
viral transport media (VIM) and stored at 4 °C until
transported to the National Influenza Laboratory
(NIL) at Ethiopian Public Health Institute (EPHI).
Shipment of throat swab specimens in viral trans-
port media to the NIL at EPHI was conducted
within 72 h of collection using a cold chain system.
Viral RNA from throat swabs were extracted and
subjected to real-time PCR amplification with pa-
rameters set for influenza testing, according to Cen-
ter for disease Control and Prevention (CDC)
protocol using reagents obtained from Influenza Re-
agent Resources (IRR). Further sub-typing and
characterization of influenza A-positive specimens
were carried out using the CDC real-time reverse
transcription PCR protocol [20].

Population denominators

The total admitted patient in each sentinel sites for
health care service and the population in the lower
administrative level where the sentinel sites are lo-
cated (district/woreda population) was applied as a
denominator to calculate the medically attended ILI
positive case proportion and incidence rate. The total
admitted population was obtained from the weekly
aggregated data collected from the registration log
book for all patients seeking any medical service in
each health facilities and used as a denominator
population to calculate the influenza positive case
proportion of ILI and SARI associated influenza pa-
tients. Age- and year-specific total population denom-
inators were obtained from projections of the 2007
census data for Ethiopia reported by Central Statis-
tical Authority [CSA, 2007]. The midyear population
size were applied for calculation of the Incidence All
estimates were obtained overall and within the age
categories of: <1years, 1-4years, 5-14years, 15-44
years and > 44 years of age. This age category has dif-
ferent from WHO age category of 0 to <2 years, 2 to
<5years, 5 to <15years, 15 to <50years, 50 to <65.
The variation in age category applied in this manu-
script was done by considering the availability of
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population denominator data from central statistical
authority.

Statistical analysis

The overall data management and analysis were done
using Excel v-13, SPSS V-23 and RStudio (version
3.4.3) applications. The case based surveillance data
and weekly aggregated data (aggregated by age spe-
cific total admission, number of new cases, number of
tested and sampled per week) from 2012 to 2017
were entered and cleaned using excel v-13. The
incomplete data set (missing values) and the outbreak
investigation results in 2016 were excluded and only
the complete data sets recorded in the routine senti-
nel surveillance system were included to maintain the
consistency of surveillance data.

Descriptive statistics were carried out using SPSS V-
23, for the basic demographic characteristics for calcu-
lating the frequency, percentage, mean, median and
range. Cross tabulation also applied to identify the asso-
ciation between the case classification (ILI and SARI) of
influenza positive cases by the determinant factors like
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sex and age; and also for the influenza types and sub-
types.

The estimated medically attended influenza posi-
tive ILI case proportion was calculated by taking the
influenza (ILI and SARI) positive cases divided by
the total admission (cumulative from eight sentinel
sites) extracted from the weekly aggregated data.
The estimated medically attended influenza like ill-
ness incidence rate was calculated by taking the in-
fluenza positive cases divided by the cumulative
population of the lower administrative level popula-
tion size where each sentinel sites were located and
multiplied by a constant of 100,000. The Incidence
rate was calculated for each year of the surveillance
period and the cumulative Incidence rate was calcu-
lated by taking the cumulative influenza positive
cases (2012-2017) divided by the mid-year popula-
tion. Incidence rates were expressed per 100,000
population.

Weekly trend of seasonal influenza with in the 7
year period was applied for seasonality and predicted
threshold was done by applying the “Moving Epi-
demic Method (MEM)” using R-Studio version 3.4.3.

Burden and Seasonality of ILI

o Influenza positive case (ILI) proportion
e Incidence rate of ILI
e Seasonality and predicted threshold of ILI

|

Factors

e Age group
e  Gender (Sex)
e  Seasonality (Weekly trend)

i ]

Essential and desirable data

e Number of new suspected ILI cases seen at sentinel sites*by
age group and sex* per week and per year

e Number of ILI cases that were sampled*by age group and
sex* per week and per year

e  Number of ILI sampled cases that were positive for
influenza* per week and per year*by age group and sex* per
week and per year

e Number of outpatient visits to ILI sentinel site* per week and
per year

e Number of ILI cases Positive for influenza per week and per
year

e Number of samples positive for influenza by subtype

e  Population denominator (total admission, catchment
population in the lower administrative level)

Fig. 2 Schematic plan of analysis

Outcome (dependent variable)

e Proportion and Incidence rate of ILI within the Total
admission and in the catchment population by week and
by year

e Incidence rate by Age group and Sex (proportion and
incidence rate of ILI by by Age group and Sex

e Distribution of Influenza subtype by epidemiological
week and year (weekly trend analysis of ILI positive
cases from 2012-2017.

e Predicted threshold of ILI using MEM

Data source

e Case based reports from sentinel sites

Weekly Aggregated data from sentinel sites
Laboratory based data from national influenza
laboratory at EPHI

e  CSA population prediction (2007-2014)
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As initial step, the weekly trend of medically
attended influenza positive cases were done using
excel v-13. Then the weekly Incidence rate of med-
ically attended influenza like illness was for each
year in the surveillance period (2012-2017) was ap-
plied. Since Ethiopia is located in the Northern
hemisphere (4 degree); the Incidence rate on week
40 was used as a starting period and week 20 as the
end period. The seasonality and MEM model was
extracted from the analysis result on the R-Studio.
This includes the epidemic threshold, high and very
high threshold, starting and ending season of the
epidemics including the goodness and intensity
parameters.

The main outcome of this manuscript includes estima-
tion of the burden, seasonality and predicted threshold
of medically attended influenza positive ILI case and can
be described as follows:

1.
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Burden of influenza positive ILI cases (Medically
attended) was expressed in terms of proportion and
Incidence rate as recommended by WHO-guideline.
e Proportion of influenza positive ILI
cases = (Laboratory confirmed influenza virus
positive ILI cases divided by total number of
patients presented to the sentinel sites (health
facility) seeking medical care for any kind of
illness within a specified period)*100
e Incidence of ILI = (Laboratory confirmed
influenza virus positive ILI cases divided by total
population in the catchment area)* 100,000.
Seasonality was described as the peak season (period)
of the year where the number of laboratory confirmed
influenza positive cases of ILI were relatively high
from the weekly trend of medically attended ILI cases.
Predicted threshold: this can be described as the
expected incidence rate of laboratory confirmed

Table 1 Characteristics of the patients enrolled at eight influenza surveillances sites in Ethiopia, 2012-2017

Variables ILI Cases (N =4426, 77 .4%) SARI Cases (N = 1289, 22.6%) Total (N=5715)
n % n % n %
ILI Sentinel site (Health centers)
Shiromeda Health Center 2268 51% - - 2268 40%
Kolfe Health Center 1843 42% - - 1843 32%
Akaki Health Center 315 7% - - 315 6%
SARI Sentinel Sites (Hospitals)
Adama Teaching Hospital - - 50 4% 50 1%
Adare Hospital - - 147 11% 147 3%
Felege-Hiwot Hospital - - 291 23% 291 5%
Mekele Hospital - - 384 30% 384 7%
Yekatit 12 Hospital - - 417 32% 417 7%
Age group
< 1years 88 2% 482 38% 570 10%
1-4 years 412 9% 470 37% 882 15%
4-15 years 1296 29% 194 15% 1490 26%
15-44 years 2203 50% 70 6% 2273 40%
> 44 years 390 9% 32 3% 422 7%
Missing 55 1% 23 2% 78 1%
Sex
Female 2695 61% 579 46% 3274 57%
Male 1749 39% 692 54% 2441 43%
Influenza positive
Influenza A 724 64% 31 86% 755 65%
A(H3N2) 433 60% 22 71% 455 60%
AHTNT)pdm09 284 39% 9 29% 293 39%
Not subtyped 7 1% 0 29% 7 1%
Influenza B 406 36% 5 14% 411 35%
Total influenza positive 1130 25% 36 3% 1166 20%
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influenza positive cases of ILI with in the specified

time of the year.

e Epidemic threshold: defined as the predicted
incidence rate of laboratory confirmed influenza
positive case beyond the expected level and
considered as an epidemics.

This analysis was done using data collected as part of
routine surveillance activities, and as such, ethical ap-
proval was deemed not necessary from the Ethiopian
Public Health Institute’s Scientific and Ethical Review
Office (SERO). The schematic analysis plan is presented
in Fig. 2 below.

Result

Demographic characteristics and distribution of medically
attended influenza (ILI and SARI) cases enrolled

A total of 5715 medically attended influenza suspected
patients who fulfills ILI and SARI case definition was en-
rolled in eight influenza sentinel surveillance sites lo-
cated in four regions of Ethiopia from 2012 to 2017. The
majority of the cases enrolled in the sentinel surveillance
system was outpatients with ILI (N = 4426, 77%) from 3
sentinel sites and the rest were inpatients presented with
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SARI (N=1289, 23%) from 5 sentinel sites. Higher
number of ILI cases was from Shiromeda Health Center
(n=2268, 51%) followed by Kolfe Health Center (n=
1843, 42%); all ILI sites are located in Addis Ababa.
Forty percent (n = 2273) of the cases were under 15—44
years age group, followed by age group of 5-14year
(n=1490, 26%) and higher number of cases were Fe-
males (n=3274, 57%). Of the total 5715 medically
attended influenza suspected cases 20% (n=1166) was
found positive for influenza and 65% (n="755) of the
positive cases were found Influenza A, Table 1 above.

Distribution of medically attended ILI and SARI cases by
influenza type and sub-type

Of the total 1166 medically attended influenza positive
cases (patients) 65% were influenza type A and 35% were
influenza type B. Of the influenza type A cases the pre-
dominantly circulating influenza subtype (n =455, 60%)
were Seasonal Influenza A(H3N2) and (7 =293, 39%)
were Influenza A(HIN1)pdm09. Among 4444 out-
patient cases presented to three sentinel sites with
Influenza-like-illness (ILI), 25% (7 =1130) were tested
positive for influenza. Of which, the majority of patients
who tested positive for influenza were influenza type A

Table 2 The number and proportion of medically attended influenza positive cases by age group, influenza case classification, and

influenza subtype in Ethiopia, 2012-2017

Case Age group Number of Influenza Positive  Influenza A Seasonal Influenza A(H3N2)  Influenza A(HIN1T)pdm09  Influenza B
Classification  (y) specimens tested n % n % n % n % n %
ILI <1 88 9 10% 5 56% 4 80% 1 20% 4 44%
1-4 412 49 12% 36 73% 16 44% 18 50% 14 29%
5-14 1296 395 30% 226 57% 135 60% 90 40% 168  43%
15-44 2203 572 26% 391 68% 235 60% 155 40% 181 32%
> 44 390 91 23% 58 64% 39 67% 18 31% 33 36%
Missing 55 14 25% 8 57% 4 50% 2 25% 6 43%
Total e 1130 25% 724 64% 433 60% 284 39% 406 36%
SARI <1 482 1 2% 10 91% 5 50% 5 50% 1 9%
1-4 470 17 4% 15 88% 12 80% 3 20% 2 12%
5-14 194 4 2% 4 100% 3 75% 1 25% 0 0%
15-44 70 1 1% 1 100% 1 100% 0 0% 0 0%
> 44 32 3 9% 1 33% 1 100% 0 0% 2 67%
Missing 23 0 0% 0 0% 0 0% 0 0% 0 0%
Total 1271 36 3% 31 86% 22 71% 9 29% 5 14%
Total <1 570 20 4% 15 75% 9 60% 6 40% 5 25%
1-4 882 66 7% 51 77% 28 55% 21 41% 16 24%
5-14 1490 399 27% 230 58% 138 60% 91 40% 168 42%
15-44 2273 573 25% 392 68% 236 60% 155 40% 181 32%
> 44 422 94 22% 59 63% 40 68% 18 31% 35 37%
Missing 78 14 18% 8 57% 4 50% 2 25% 6 43%
Total 5715 1166 20% 755 65% 455 60% 293 39% 411 35%
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(n =724, 64%), and of those, the majority were seasonal
influenza A (H3N2) (1 =433, 60%). On the other hand,
among 1271 (22% of all cases) in-patients presented to
five SARI sentinel sites with Sever Acute Respiratory 36
(3%) were tested positive for influenza. The overall per-
cent positive for medically attended influenza cases were
20% (1166/5715). Off the total influenza positive cases
27% (n=399/1166) were within the age group of 5-14
years of age followed by 15-44 age groups (n=573,
25%). One percent (n="78) of influenza positive cases
were missing patient age (Table 2, below).

Medically attended influenza like illness (ILI) positive case
proportion, 2012-2017

The overall proportion of laboratory confirmed influenza
positive medically-attended ILI cases among patients
presented to the sentinel sites (health facility) seeking
medical care for any kind of illness (total admission rate)
were 0.82% (824.6 per 100, 000 total admitted patients
[95%CIL; 44.39, 1604.79]).The mean annual proportion
was 0.16% (160.04 per 100, 000 of total admitted pa-
tients). The higher influenza positive case proportion
was recorded in 2013 by 0.26% (R =261.7; 95%CIL; 6.57,
516.76] followed by an influenza positive case proportion
of 0.2% (R=191.1 in 2014 [95% CI; 48.35, 333.95] per
100,000 population of total admission (Fig. 3, below).
Medically attended influenza positive case proportion
were high (2.5%) in the age group between 5 and 14
years of age [R=2496.1, 95% CI; 1715.92, 3276.32]
followed by 1% in the age group of 15-44 [R =1009.0,
95% CI; 228.80, 1789.20] per 100,000 of total admitted
patients (Table 3, below). Figure 3 below illustrates the
proportion of medically attended ILI cases (number of
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influenza positive cases per total admitted patients) and
incidence rate of medically attended ILI per 100, 000
population in the catchment area.

Incidence rate of medically attended influenza like illness
(ILI), 2012-2017

The overall incidence rate of medically attended la-
boratory confirmed influenza virus ILI cases in the
lower administrative level catchment population
from 2012 to 2017 were 324.1 per 100,000 popula-
tion [CI 95%; 243.10, 405.00]; Fig. 4, below. The
mean annual Incidence rate of ILI were 52.48 and
higher in 2013 [R=102.8, CI 95%; 70.72, 134.94]
followed by Incidence rate of 68.3 [95% CI; 47.48,
89.06] by the year 2014 per 100, 000 population in
the catchment area. The overall Incidence rate of
ILI were high in the age group of 15-44years of
age [R=254.6, 95% CI; 173.65, 335.55] followed by
5-14 years of age [R=49.5, CI 95%; 31.47, 130.43]
as indicated in Table 4 below.

Seasonality and threshold of medically attended influenza
like illness (ILI)
The seasonality of medically attended influenza like ill-
ness had two peak seasons (Figs. 5 and 6, below). The
highest number of influenza positive cases were in a
period from October—December (week 39-51) and from
April-June (week 7-15 of the year) in 8 years of surveil-
lance period (2012-2017).

The epidemic season mean start lies on week 42 (Octo-
ber) and the mean end lies week 2 (December) of the year.
The highest threshold was recorded by the year 2016/17

300.00 0.30%
[ Proportion of ILI
6%
S 250.00 //M ° 0.25%
2
1)
a 200.00 0.20%
3 ; 0.19% S
S ¥ 0.16% %
S 150.00 0.15%
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3 IR of ILI N 008
5 100.00 ‘ 102,83 0.10%
£
ot 68.27 f
4 559.84 06%
© 5 0 0,
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2012 2013 2014 2015 2016 2017
Year
Fig. 3 Medically attended influenza positive case (ILI) proportion and incidence rate per 100, 000 population from 2012 to 2017, Ethiopia
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Table 3 Rate of laboratory confirmed influenza positive medically-attended ILI cases among patients presented to the sentinel sites
(health facility) seeking medical care for any kind of illness (per 100,000 total admission rate), 2012-2017

Age group 2012 2013 2014 2015 2016 2017 2012-2017

Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl
< 1years 8 112,567 549 262,1152 60.1 286,1261 146 36,584 114 16,809 369 92,1475 1852 119.1,287.1
1-4years 865 52.1,1434 1352 906,2017 712 394,1286 388 174,864 648 324,1296 209 52,836 4506 354,5735
5-14years 412 32955151 7592 6469, 8909 4555 3692 562 1328 882, 1998 4215 3203,5546 123  68.1,2221 2496.1 22628, 27534
15-44years 184  1524,2222 2465 2116,287.1 1849 1546,221.1 648 482,871 1736 1402,215 1532 1167,201 1009  929.7, 1095.0
>45years 318 156,667 867 565,133 1209 84,174 236 106,525 779 47,1292 1164 713,190 731 59.7, 894
Total 1638 143,1876 2617 236.2,2899 191.1 1692161 58 466,721 1656 1418,1934 120.1 969,148 8246 7783,68736

(R=8.2, r=032) followed by 2014/15 (R=7.9, r=0.37)
and 2012/13 (R=7.5, r=043). The average epidemic
lengths might last for 11-12 weeks. The weekly epidemic
threshold of influenza ranged in a Incidence rate of 2.5
(minimum threshold) to 7.66 (Very high threshold) per
100,000 population in the catchment area [Mathew correl-
ation coefficient “r” of 3.4 with 042 sensitivity rate and

0.67 positive predictive value], Figs. 7 and 8, below.

Discussion
Presenting country-level data from Ethiopia is incredibly
useful, especially in a region where country-level data
are not well described or published. The frequency dis-
tribution, influenza positive case proportion, incidence
rate and seasonality of medically attended influenza (ILI
and SARI) based on sentinel surveillance data (epi-
demiological and laboratory data) collected from eight
sentinel sites over 6 years period (2012-2017) were pre-
sented. A total of 5715 medically attended influenza sus-
pected patients who fulfills ILI and SARI case definition
(77% ILI and 23% SARI) were enrolled in eight influenza
sentinel surveillance sites located in four regions of
Ethiopia from 2012 to 2017. The variation in the num-
ber of influenza suspected cases among sentinel sites
and the case classification might be due to the difference
in patient flow in the sites and effectiveness of the sur-
veillance activities in each sentinel sites.

Over the 6 years period, the overall percent positive
for medically attended influenza cases were 20% (1166/
5715). The percent positive for ILI and SARI case were

25% (1130/4426) and 3% (36/1289), respectively. This
finding is relatively higher than 16.2% posetivity rate in
most of African countries and 18% positivity rate in
eastern African countries as reported by WHO during
2016 [21]. Whereas, this shows higher compared to the
influenza positivity rate from ILI samples in Niger
(12%) and Gabon (11%), and lower compared to 23.3%
posetivity rate in Madagascar [22-24]. The influenza
positivity rate for SARI samples was 2.83% which was
low compared to findings in South Africa and China
which reported 8 and 6% respectively [25, 26]. In
addition, the presented finding was lower in compari-
son with 16.5 and 20.2% influenza virus detection rate
among SARI cases reported in Eastern Mediterranean
Region and Vietnam [27, 28]. The variation if the find-
ings might be due to the difference in accuracy of de-
tection of cases at the sentinel sites, the timing of
sampling, specimen quality and handling approach, ef-
fectiveness of the diagnostic testing in different set-
tings. In contrast, it might be due to the true variation
in circulating influenza viruses in different geographical
areas as reported by different countries.

Off the total 1166 medically attended influenza
positive cases 65% were influenza type A and 35%
were influenza type B. Off the influenza type A cases
the predominantly circulating influenza subtype 60%
(n =455) were Seasonal Influenza A(H3N2) and 39%
(n=293) were Influenza A(HIN1)pdmO09. This finding
is closely comparable with a finding reported by WHO in
which, 56% of influenza A(H3N2) subtype and 32%
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Fig. 4 Medically attended influenza positive case among the total admission (a) and incidence rate (b) of ILI per 100, 000 population by age
group, 2012-2017, Ethiopia
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Table 4 Incidence rate of medically attended Influenza like lliness cases per 100,000 population, 2012-2017

Age group 2012 2013 2014 2015 2016 2017 2012-2017
Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl Rate  95%Cl

< 1years 36 05,256 239 114, 50.1 253 121,531 6 15,23 45 06,319 14 3.5, 56 8.7 56,135
1-4 years 155 93,257 237 159,354 121 67,218 64 29,142 103 52,205 32 08,128 116 91,148
5-14years 523 418,653 941 809 1105 546 443,673 154 102,232 473 359,622 133 74,24 495 449 546
15-44years 836 692,101 1095 94, 1276 794 664,94 269 20, 36.1 698 564,864 595 453,781 2546 2346,2763
> 45 years 144 69,302 385 251,59 519 361,747 98 44,218 313 189,519 453 277,739 418 341,512
Total 598 522,685 1028 928,1139 683 604,772 211 17,262 42 359,49 209 169,259 3241 3059, 3433

A(HIN1) pdm subtype in most African countries [21].
Where us the present finding has different from 117
(38.0%) influenza A(H3N2) and 58 (19%) influenza
A(HIN1)pdmO09, reported in Madagascar [24].

In the present finding, the seasonality of influenza
has two peak seasons in a period from October—De-
cember (week 39-51) and from April-June (week 7—
15 of the year). Furthermore, the seasonality of influ-
enza using cumulative Incidence rate with in the
lower administrative level catchment population from
2012 to 2017 shows that the epidemic season mean
start lies on week 42 (October) and the mean end lies
week 2 (January) of the year. The highest threshold
was recorded by the year2016/16 (R=8.2, r=032)
followed by 2014/15 (R=7.9, r=0.37) and 2012/13
(R=7.5, r=043)). The average epidemic lengths
might last for 11-12weeks. Based on the applied
model the weekly epidemic threshold of influenza
ranges from 2.5 (minimum threshold) to 7.66 (Very
high threshold) per 100,000 population in the catch-
ment area [Mathew correlation coefficient “r” of 3.4
with 0.42 sensitivity rate and 0.67 positive predictive
value]. This finding agreed with the WHO report in

which the peak of transmission was observed from
epi weeks 7 to 9 of 2016 and 2015, which coincided
with the northern hemisphere winter and influenza
type A was predominant. It also reported that there
was a second increase in influenza activity from epi
weeks 48 to 51 of 2016 predominated by influenza
type B [21]. The present finding also aligns with the
finding by Hirve et al. (2016) who reported a season-
ality pattern similar to the northern hemisphere tem-
perate regions start of the main influenza season
between October and December [29].

The mean annual incidence rate of influenza (52.48
per 100,000) in the present finding is relatively higher
in comparable to the finding reported in Kenya
(2012-2014) with an estimated annual Incidence rate
of hospitalized influenza-associated SARI was 21 per
100,000 population and the mean annual Incidence
rate of non-hospitalized influenza-associated SARI
was 81.7 (95% CI 74.1-89.9) per 100,000 persons
[30]. Even if the present finding doesn’t entail on
SARI, association of the non-hospitalized influenza as-
sociated SARI with the ILI indicates that the finding
in the present finding is relatively lower. In addition,
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the present finding is higher than the estimated mean
annual Incidence rate of 30.0 per 100,000 population
reported in Madagascar [24].

The presented finding showed that the overall inci-
dence rate of ILI were higher in the age group of 15-44
years of age [R =254.6, 95% CI; 173.65, 335.55] followed
by 5-14years of age [R=49.5, CI 95%; 31.47, 130.43].

The mean annual incidence rate of medically attended
influenza cases showed variation in comparison to
other countries report [24-30]. The variation in the
reported incidence rate among the age group might
be due to the actual difference in the incidence of in-
fluenza in different countries, the quality of surveil-
lance system, the health care seeking behavior of the
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Fig. 8 Time series of weekly detection of influenza like illness per year in Ethiopia and seasonal model (MEM application) from 2012 to 2017
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community and also it might be due to the different
approach/method of analysis for calculating the inci-
dence rate.

Limitation of the study

The presented study has limitations that warrant discus-
sion. The very low health care seeking behavior of the
community for influenza infection might affect the find-
ings of the estimated Incidence rate of influenza in
Ethiopia. The adjustment factor for this low health seeking
behavior and also to the national level were not applied in
the present finding. The presented findings has only based
on the surveillance data from eight sentinel sites and it
does not provide has limitations in providing the burden
at national level. The surveillance system has also enrolled
only few SARI patients whereas the influenza positive case
proportion of SARI as compared with total admission
cases was high in all hospitals. The surveillance system is
also capturing only influenza. Hence the estimates in this
study should be considered minimum estimates.

Conclusion

Influenza like illness has significant morbidity in Ethiopia,
and that it is disproportionally distributed by age. The ma-
jority of medically attended influenza positive cases were
influenza type A and higher number of it were seasonal
influenza A(H3N2) and Influenza-A (HIN1) pdm2009.
The incidence rate of influenza found to be higher in the
age group of 5-14years and 15- 44 years. Incidence rate
of Seasonal influenza has two peak seasons in a period
from October—December and from April-June. The rate

of influenza is significant, warranting a response from gov-
ernment (public health agencies) to prevent, detect, and
treat influenza in the name of national health security. It
could be useful to policy makers to consider influenza sea-
sonality when determining timing, vaccine composition,
and target age groups for influenza vaccination campaigns.
Improving the surveillance system could help further de-
fine populations at risk for influenza.
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