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Abstract
Objective

This paper aims to provide information on epidemiology and virology of seasonal in�uenza for the 2018-19 season, and build
upon limited information for developing in�uenza vaccination policy for risk groups in Afghanistan.

Methods

This paper is based on a retrospective analysis of Afghanistan in�uenza surveillance data, both from in�uenza-like illness (ILI)
and severe acute respiratory infection (SARI) cases during the 2018-19 season. The data for 2018-19 has also been compared
to the data of the previous two seasons (2016-2017 and 2017-2018).

Results

During the 2018-19 season, a total number of 10,604 ILI and 5,261 SARI cases were reported to the national in�uenza sentinel
surveillance system. From week 48 2018 to week 14 2019, a total of 713 ILI specimens were tested for in�uenza virus, and
10.7% were positive with majority in�uenza A(H1N1)pdm09 virus (57%). Similarly, a total of 1,004 SARI specimens were tested
for in�uenza virus during this period, and 11% were positive for in�uenza with the majority caused by in�uenza A(H1N1)
pdm09. Almost two-thirds (62%) of the ILI-in�uenza positive cases and 46% SARI-in�uenza positive cases aged less than �ve
years. Also, over 50 years old patient was reported to have the second-highest proportion of SARI associated in�uenza (30%).

Conclusion

The �ndings indicate that the seasonal in�uenza virus results in considerable hospital visits, admissions, and deaths in
Afghanistan. The data from this study will inform and guide policymakers in developing national in�uenza vaccination
policies.

Introduction
Acute Respiratory Infections (ARIs) are the leading cause of death among under-�ve children in Afghanistan and accounts for
23% of deaths among this age group [1]. An estimated 750,000 children aged less than �ve are currently suffering from ARIs
annually in Afghanistan [2]. Likewise, national disease surveillance and response (NDSR) data shows that pneumonia had the
highest number of deaths (1,924 deaths) compared to other noti�able diseases in 2018 in Afghanistan[3].

In�uenza viruses (seasonal and avian) cause acute respiratory infections, ranging from mild to severe cases and even to
death, in all parts of the world. The global annual attack rate of in�uenza is estimated to be 5–10% among adults and 20–30%
among children. Worldwide, these annual epidemics are estimated to result in about 3 to 5 million cases of severe illness [4].
However, the new estimates show that in�uenza-related respiratory deaths are likely higher and estimated to be 291,243–
645,832 (4.0–8.8 per 100,000 individuals) [5].

Epidemics of in�uenza are causing severe illness and death, especially among children, adults, and people with underlying
health conditions. Seasonal in�uenza is caused by in�uenza A and in�uenza B type viruses, which circulate around the world
and continues to evolve into new strains [6]. Annual vaccination is recommended at the beginning of each season to groups at
risk of severe complications and considered the most effective measure for prevention against seasonal in�uenza and its
complications [7].

A total number of 893 ILI associated in�uenza cases were reported from 2017 to 2019, with 273 cases in 2017, 326 cases in
2018 and 294 cases in 2019. In the same period, a total of 338 SARI associated in�uenza cases were reported, with 73 cases
in 2017, 124 cases in 2018 and 141 cases in 2019 [8].
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According to the World Organization for Animal Health, Afghanistan is also a high-risk country for avian in�uenza as it lies
along the migratory pathways of wild birds. The widespread practice of raising poultry in the home to supplement income, low
community awareness and a health system that is in the early stages of delivering effective health services make Afghanistan
prone to an outbreak of spill-over events of avian in�uenza [9].

From 2007, the virological surveillance was existing with no epidemiological surveillance. At the beginning of 2014,
epidemiological surveillance was added, and lab capacity strengthened through the World Health Organization (WHO)
Pandemic In�uenza Preparedness (PIP) project. As a result, epidemiological surveillance was instigated in nine hospitals and
virological surveillance was revived and integrated. The Central Public Health Laboratory (CPHL) located in the capital city of
Kabul, has been recognized as a national in�uenza center (NIC) since 2009 [10].

Although the epidemiology and impact of in�uenza are well-de�ned in developed countries, data, and published papers in
developing countries are still limited [11]. Due to the lack of appropriate data on the epidemiology and impact of in�uenza,
in�uenza control programs, including vaccination, are not a priority in most developing countries [12]. Su�cient in�uenza
epidemiological data is required to guide national vaccine policymakers in developing policy, particularly in low- and middle-
income countries with limited resources for healthcare. The published literature about seasonal in�uenza is missing for the
previous years in Afghanistan. Also, there is no in�uenza vaccination policy in Afghanistan and vaccination is not even
provided to high-risk groups including the older population, pregnant women, healthcare providers and people with co-
morbidities. This paper aims to provide information on epidemiology and virology of in�uenza for the 2018-19 season and
contribute to advocate for developing in�uenza vaccine policy in Afghanistan.

Methods
This paper is based on a retrospective analysis of Afghanistan in�uenza surveillance data, both from in�uenza-like illness (ILI)
and severe acute respiratory infection (SARI) cases during the 2018-19 season, compared to the data of the previous two
seasons as both epidemiological and laboratory quality data are available since 2016.

A total of 10,604 ILI and 5,261 SARI cases were reported to the in�uenza sentinel surveillance system. Information from all ILI
and SARI cases (of both sexes and all ages) reported to the in�uenza surveillance system from week 48 2018 (commencing 27
November) to week 14 2019 (ending 30 March) were included in the study. This period was the in�uenza season de�ned by the
study.

There are nine surveillance sentinel sites (all are both ILI and SARI ), operating in nine provinces of Afghanistan. Among the
sentinel sites, �ve are regional hospitals, three provincial hospitals and one national hospital (Fig. 1). The criteria for selecting
these sentinel sites was representativeness by different geographic region and high population density, which could represent
the whole population. The nine SARI and ILI sentinel sites submit specimens and epidemiological data weekly. Data is being
entered in EMFLU (regional platform for sharing of epidemiological and virologic data on in�uenza). Since 2014, all sentinel
sites collect throat and nasal swabs from two ILI cases and three SARI cases per week per site selected systematically and
send them under the cold chain condition to NIC. The sample collections are increasing by twofold during the in�uenza season
(October to March) (four ILI samples and six SARI cases are being collected per site and per week). Besides, during any
suspected outbreak or cluster of ILI or SARI, the surveillance staff collect epidemiologic data and specimens from all cases
immediately and share them with surveillance department and the NIC for timely con�rmation.

a. Case de�nition

In�uenza surveillance in Afghanistan uses the WHO case de�nition of in�uenza-like illness (ILI), which is “an acute respiratory
infection with a measured fever of ≥ 38 °C, and cough, with onset within the past ten days”. Similarly, severe acute respiratory
infection (SARI) is de�ned as: “an acute respiratory infection with a history of fever or measured fever of ≥ 38 °C, and cough,
with onset within the past ten days, and requiring hospitalization” [13].

b. Laboratory diagnosis
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All of the laboratory tests for in�uenza viruses were conducted by CPHL, which is a WHO-designated NIC. The type/subtype of
the in�uenza virus was identi�ed by real-time reverse transcription-polymerase chain reaction (RT-PCR). In�uenza clinical
specimens and selected in�uenza virus isolates were sent to the WHO collaborating center in the Centers for Disease Control
and Prevention (CDC), Atlanta for antigenic and genetic characterization of the viruses (considering representative samples by
age group, severity, and geography). Due to the limited capacity of the NIC, the negative samples for in�uenza were not tested
for other respiratory pathogens.

c. Statistical data analysis

Data were summarized in the form of proportions and frequency tables for all categorical variables. Proportions of ILI and
SARI were calculated as the number of ILI cases per 1,000 outpatient consultations and SARI cases per total inpatient
admissions. The variables included in the study were ILI and SARI cases, positive in�uenza and sub-types, demographic
characteristics (e.g., sex, age), hospitalization and outcome. Data from EMFLU was exported to SPSS software version 20 for
statistical analysis. The epidemic threshold for the proportion of ILI and SARI cases during recent years was de�ned using the
WHO Average curve Shiny app with the two seasons of historical data [14]. As the current WHO Average curve Shiny app was
not able to demonstrate the best estimation of the beginning and end week of the season, the Moving Epidemic Method
(MEM) 2.15 was used for determining the beginning and end week of the season.

Results
In�uenza-Like Illness (ILI)

The ILI associated consultation rate was above the epidemic threshold from week 1 to 7 2019, and overall was lower for the
2018-19 season compared to 2017-18 and 2016-17 seasons (Fig. 2).

From week 48, 2018 to week 14, 2019, a total of 713 ILI specimens were tested for in�uenza virus, and (n = 76, 10.7%) were
positive. In�uenza A(H1N1)pdm09 was the major cause, with (n = 43, 57%) positive specimens. It was followed by in�uenza
A(H3N2) (n = 17, 22%) and in�uenza B (Yamagata lineage) (n = 16, 21%) viruses (Fig. 3). The proportion of ILI-in�uenza
positive peaked at 28% in January 2019.

Almost two-thirds (62%) of the ILI-in�uenza positive cases were aged less than �ve years old, with 36% less than two years,
and 26% aged 2–5 years old. It was followed by by16% aged 5–15 years, 16% aged 15–50 years, and 6% aged over 50 years
old. The in�uenza A(H1N1)pdm09 virus was more common among under-two children and declining by the increase in age
(Fig. 4). Moreover, the ILI associated in�uenza was higher among males (59%) than females (41%) (Table 1).
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Table 1
Demographic characteristics of ILI and positive in�uenza cases, week 48 2018- week 14 2019

Characteristic ILI cases N (%) Number of specimens tested In�uenza positive specimens N (%)

Overall 10,604 (100) 713 76 (100)

Age group (Year)

0 to < 2 3,080 (29) 235 27 (36)

2 to < 5 2,218 (21) 156 20 (26)

5 to < 15 1,721 (16) 139 12 (16)

15 to < 50 1,723 (16) 122 12 (16)

50 to < 65 1,022 (10) 49 1 (1)

≥ 65 840 (8) 12 4 (5)

Gender

Male 4,974 (47) 347 45 (59)

Female 5,630 (53) 366 31 (41)

Severe Acute Respiratory Infection (SARI)

The cumulative number of SARI associated cases were lower for the 2018-19 in�uenza season compared to 2017-18 and
2016-17 seasons (Fig. 5). However, the proportion of SARI cases per total inpatient admissions was higher during the 2018-19
season compared to 2017-18 but lower than the 2016-17 season. During the 2018-19 season, the SARI cases crossed the
epidemic threshold on week 50, 2018, with 264 cases and gradually declined on week 14, 2019, with 217 SARI cases. The SARI
admission rate was highest (9.6%) in week 3 for the 2018-19 season, which was 11.8% in week 6 for the 2016-17 season and
8.8% in week 5 for the 2017-18 season (Fig. 6).

A total number of 128 SARI deaths were reported during week 48, 2018 to week 14 2019 (CFR = 2.4% among SARI cases). The
proportion of SARI cases that were fatal was lower in the 2018-19 season compared to the 2017-18 season and higher than
the 2016-17 season. The peak weeks for death in the 2018-19 season were week 7 (n = 4, CFR = 3%), week 9 (n = 5, CFR = 4%)
and week 12 (n = 4, CFR = 3%).

From week 48 2018 to week 14 2019, a total of 1,004 SARI specimens were tested for in�uenza virus, and (n = 112, 11%) were
positive. More than two-thirds (70%) of SARI associated laboratory-con�rmed in�uenza cases were caused by the in�uenza
A(H1N1)pdm09 virus. It was followed by in�uenza A(H3N2) 21(19%) and then in�uenza B (Yamagata lineage) (n = 13, 12%).
The SARI positivity rate continued to increase from week 49, 2018, and decline from week 12, 2019. Similar to ILI, the
proportion of SARI-in�uenza positive peaked at 23% in January (week 3 and 4 2019).The in�uenza A(H1N1)pdm09 was the
dominant strain during the seasonal period (Fig. 7).

Almost half (44%) of SARI reported cases were among under-two children. A large proportion of SARI associated positive
in�uenza cases aged less than �ve years old (46%) with 32% aged less than two years old and 14% aged 2–5 years. It was
followed by 11% among 5–15 years old, 13% among 15–50 years old, 12% among 50–65 years old and 18% among 65 + 
years old patients (Table 2). The in�uenza A (H1N1) pdm09 virus was more common among under-two children with 23
positive viruses, and 65 + years old groups with 12 positive viruses (Fig. 8).

The SARI-associated in�uenza cases were slightly higher among males (53%) than females (47%) (Table 2).
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Table 2
Demographic characteristics of SARI and in�uenza cases, week 48 2018- week 14 2019

Characteristics SARI cases N (%) Number of specimens tested In�uenza positive specimens N (%)

Overall 5,261(100) 1004 112 (100)

Age group (Year)

0 to < 2 2,331 (44) 459 36 (32)

2 to < 5 840 (16) 112 16 (14)

5 to < 15 472 (9) 77 12 (11)

15 to < 50 474 (9) 209 15 (13)

50 to < 65 567 (11) 82 13(12)

≥ 65 577 (11) 65 20 (18)

Gender

Male 2,642 (50.2) 567 59 (53)

Female 2,619 (49.78) 437 53 (47)

Discussion:
The ILI season was from week 46 to week 10, and from week 48 to week 14 for SARI. The Surveillance 2017 report shows that
the in�uenza season started in October and peaked in December [15]. Afghanistan experiences one peak of in�uenza season
annually based on three years of surveillance data. The in�uenza-positive cases were highest during January in Afghanistan.
This season is similar to other Middle Eastern countries in the region which is in line with the Northern Hemisphere region with
large primary peaks between January to March and no or almost undetectable secondary peak [16]. Climatic parameters
including temperature, humidity determine in�uenza season, and rainfalls, both temperate and tropical climate countries, are
likely to be the primary driver of in�uenza seasonality in the Middle East and North Africa [17].

In�uenza caused 10,604 outpatient visits, 5,261 SARI admissions (hospitalization), and 128 deaths during the 2018-19 season
in Afghanistan. Both SARI and ILI associated rates were lower for the 2018-19 season compared to 2017-18 and 2016-17
seasons. However, SARI cases per total inpatient admissions were higher during the 2018-19 season compared to 2017-18 but
lower than the 2016-17 season. Population movement during winter due to con�icts can be a cause of seasonal variation [18]
although no speci�c study has been conducted to determine the variation of in�uenza cases annually in Afghanistan. Based
on the Surveillance data on the burden of in�uenza in Afghanistan, the NIC has started discussions with related stakeholders
to develop the in�uenza vaccination policy in the country. However, more comprehensive information on the burden of
in�uenza disease among the population is needed to guide the vaccination policy of the country.

A high proportion of in�uenza-positive cases, SARI (46%) and ILI (62%) were reported among under �ve years old. While only
6% of ILI in�uenza-positive cases aged more than 50 years old, a signi�cant proportion of SARI in�uenza-positive cases aged
more than 50 years old (30%). This is similar to other countries. For example, in New Zealand, the in�uenza-associated SARI
hospitalizations were higher in both young children (0–4 years) and elderly (≥ 80 years) compared to other age groups.
Additionally, the in�uenza-associated ILI disease burden was higher in children aged 1–19 years and young adults (35–
49 years) compared to other age groups [19].

For both SARI and ILI, the in�uenza-positive cases higher for males (59% for ILI and 53% for SARI) than females (41% for ILI
and 47% for SARI) which can be due to males either being exposed to the outside environment or seeking health care services
more than females in Afghanistan.
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Among the total ILI positive cases, more than half of in�uenza cases were caused by A(H1N1)pdm09 virus (57%). This was
followed by in�uenza A(H3N2) (22%) and in�uenza B (Yamagata lineage) (21%) viruses. Similarly, among total SARI positive
cases, more than two-thirds were caused by in�uenza A(H1N1)pdm09 (70%) virus. It shows that in�uenza A(H1N1)pdm09 was
the dominant strain during the seasonal period. The most detections occurred in children under two years old. It is similar to
other Middle Eastern countries where in�uenza A has been dominant in most seasons with majority A (H1N1)pdm09 cases
during 2016–2018 [20].

During week 48 2018 to week 14 2019, a total of 713 ILI specimens were tested for in�uenza virus, and 76(10.7%) were
positive for in�uenza. In the same period, a total of 1004 SARI specimens were tested for in�uenza virus, and 112 (11%) were
positive for in�uenza. The low in�uenza-positive rate might be due to the limited capacity of NIC and epidemiological
surveillance. According to the NIC assessment report, there seemed poor compliance with the use of the case de�nition of SARI
and ILI by surveillance staff which is similar to other Middle Eastern countries where clinicians are unaware of the need to use
consistent and systematic surveillance case de�nition of SARI and ILI and enroll only those meeting the case de�nition (18).
The standardized surveillance guidelines and operating procedures at the sites were not readily available. In addition, there
was poor cold chain management during sample transportation by local private transport, which may affect the quality of
samples received at the NIC (10).

Conclusion:
During the 2018-19 season, both ILI rate and SARI cumulative numbers were lower compared to the past years; however, the
SARI cases per total inpatient admissions were higher compared 2017-18 season. In�uenza accounts for a signi�cant
proportion of hospital visits, hospitalizations, and deaths in Afghanistan, which highlights the need for protection against the
in�uenza virus and its complications.

Most of the in�uenza cases are reported among children under-�ve years old and elderly population of over 50 years.
Moreover, the in�uenza-positive cases both for ILI and SARI were higher among males than females. In�uenza A was the
dominant virus in Afghanistan with majority in�uenza A(H1N1)pdm09 virus followed by in�uenza A(H3N2) and then in�uenza
B (Yamagata lineage) respectively. These �ndings suggest protective measures against the in�uenza virus specially among
under-�ve children and older adults. The in�uenza percent positivity was highest during January in the winter season. This can
guide the timing of taking seasonal in�uenza vaccination shots.

The data from this study is building upon limited epidemiological information for developing in�uenza vaccination policy
among risk groups in Afghanistan. Yet, further detailed epidemiological data, the impact of in�uenza including socioeconomic
impact and in�uenza burden of disease study are needed to guide a national in�uenza control policy, including a vaccination
strategy in Afghanistan.

List Of Abbreviations
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Acronym Meaning

ARIs Acute Respiratory Infections

CDC Center for Disease Control and Prevention

CFR Case Fatality Rate

CPHL Central Public Health Laboratory

ILI In�uenza-Like Illness

MEM Moving Epidemic Method

NIC National In�uenza Center

NDSR National Disease Surveillance and Response

PIP Pandemic In�uenza Preparedness

RT-PCR Real-time Reverse Transcription-Polymerase Chain Reaction

SARI Sever Acute Respiratory Infection
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Figures

Figure 1

In�uenza surveillance sentinel sites in Afghanistan. Figure 1 shows the nine SARI/ILI sentinel sites geographical distribution in
Afghanistan.
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Figure 2

Weekly ILI consultation rate in 2018-19 compared to 2016-2018 seasons. Figure 2 shows the ILI consultation rate per 1000
outpatient consultations in three seasons. The peaks are aligned for each season. The horizontal line is the median calculated
threshold. The blue line is ILI consultation rate in the 2018-19 season , green line for 2017-18 and orange line for the 2016-17
season. The horizontal axis is the week number and the vertical axis is ILI consultation per 1000 outpatient consultations.
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Figure 3

Temporal distribution of the number and proportion of in�uenza viruses from ILI specimens, by type and week. Figure 3 shows
the number of in�uenza viruses (vertical axis) type from ILI specimens during seasonal weeks (horizontal axis) in which the
A(H1N1)pdm09 is the predominant virus during the seasonal weeks. The red line chart shows proportion of in�uenza positive
on the right vertical axis.
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Figure 4

Distribution of In�uenza virus subtype by age group from ILI positive cases, week 48 2018-week 14 2019. Figure 4 shows the
distribution of in�uenza virus by age group. The vertical axis shows six categories of age groups and the vertical axis shows
the number of in�uenza viruses by type.
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Figure 5

Number of SARI cases in 2018-19 compared to 2016-18 season. Figure 5 shows the number of SARI cases from 2016-17 to
2018-19 seasons using WHO Shinnyapp analysis. The horizontal axis shows the week number and vertical axis shows the
number of SARI cases.
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Figure 6

Proportion of SARI cases out of total inpatient admissions, in 2018-19 compared to 2016-18 seasons. Figure 6 shows the
proportion of SARI cases per total inpatient admissions in 2018-19 season compared to 2017-18 and 2016-17 seasons during
the seasonal weeks. The horizontal axis shows the week number and the vertical axis shows the percentage of SARI cases per
total inpatient admissions.
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Figure 7

Temporal distribution of the number and proportion of in�uenza viruses from SARI specimens, by type and week. Figure 7
shows the number of in�uenza viruses type from SARI specimens during seasonal weeks. The horizontal axis is the week
number and the left vertical axis is the number of viruses. The red line chart shows proportion of in�uenza positive on the right
vertical axis.
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Figure 8

Distribution of virus by age group from SARI positive cases, week 48 2018-week 14 2019. Figure 8 shows the number of
viruses from SARI specimen by age group. The horizontal axis is the six categories of age group and the vertical axis the
number of viruses.


