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Background 
• Influenza virus infections contribute substantially to morbidity and 

mortality with a significant burden among children < 5 years and the 
elderly 

• Influenza disease burden estimates inform decision making, resource 
allocation and appropriate immunization policies for high risk groups 

• About a decade ago, the burden and economic impact of influenza 
was not well understood in Africa 

• Recently influenza surveillance in Africa has increased substantially- 
South Africa, Kenya, Rwanda and Zambia have already provided 
burden estimates 

• Ghana has no policy for influenza vaccination and the use of antivirals 
for case management hence burden estimates are needed for 
decision making 

• A population based surveillance of influenza and other respiratory 
viruses among residents of Shai-Osudoku and Ningo-Prampram was 
established by the Ghana Health Service, Noguchi Memorial Institute 
for Medical Research (NMIMR) and the US Centres for Disease 
Control and Prevention (CDC) 
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Study Area 
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Study Design 

35 Health 
Facilities 

9 Surveillance Sites 
26  

Non-surveillance 
Sites 

3 Hospitals  
(1 in the district and 2 outside the 
district) 
 
3 Health Centres 
 
3 Community-based Health and 
Planning Services compounds 

4 Hospitals (all outside the district) 
 
1 Health Centre 
 
12 Community-based Health and 
Planning Services Compounds 
 
9 Private Clinics 
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Prospective ILI/SARI surveillance 
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Case definitions 

Influenza-like Illness (ILI) 

• An acute respiratory infection with:  

• history of fever or measured fever of ≥ 37.5°C (axillary) 

• and cough  

• with onset within the last 10 days 

 

Severe Acute Respiratory Infection (SARI) 

• An acute respiratory infection with:  

• history of fever or measured fever of ≥ 37.5°C (axillary)  

• and cough  

• with onset within the last 10 

• and requires hospitalization  
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Laboratory testing 
Viral ribonucleic acid (RNA) was 
extracted using the QIAamp® Viral RNA 
Mini Kit (Qiagen, Hilden, Germany) 
according to manufacturer’s 
recommendations 

Influenza detection using standardized 
real-time reverse-transcription 
polymerase chain reaction (rRT-PCR) 
protocols from the CDC in Atlanta, 
Georgia, USA 

rRT-PCR assays performed with AgPath 
One-Step rRT-PCR kit on Applied Bios 
systems 7500 fast rRT-PCR instrument 
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Additional data sources 
• HUS from 2012 showed that SONPD residents 

frequented 26 other health facilities in addition to the 9 
surveillance sites 

• Epidemiological data only collection 
-prospective surveillance of medically attended ILI from 8 health 
facilities 

-May 2013 to April 2017 

• Retrospective record review and statistical 
extrapolation 
-retrospective data review in 18 health facilities covering April 
2013 to May 2015 

-records of medically attended ILI/SARI  

-statistical extrapolation of 2-year data to cover 4 years 
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ILI and SARI cases in SONPD by age groups, 
May 2013 – April 2017 

All age groups-years 

ILI SARI 

Tested 

 (N= 4836) 

Not Tested 

 (N=20088) 

Influenza 

Positive 

Tested  

(N= 1197) 

Not Tested 

 (N=661) 

Influenza 

Positive 

0 to 4 2655 (55) 10113 (50) 383 (14) 679 (57) 130 (20) 53 (8) 

5 to 14 826 (17) 3865 (19) 216 (26) 207 (17) 54 (8) 23 (11) 

15 to 24 359 (7) 1491 (7) 81 (23) 62 (5) 45 (7) 10 (16) 

25 to 44 537 (11) 2276 (11) 95 (18) 120 (10) 91 (14) 7 (6) 

45 to 64 307 (6) 1351 (7) 51 (17) 81 (7) 113 (17) 10 (12) 

≥ 65 152 (3) 992 (5) 17 (11) 48 (4) 228 (34) 9 (19) 

Influenza Positivity 

(n,%) 
843 (17) 

112 (9) 

Year 

May 2013 - April 2014 1185 (25) 255 (22) 293 (24) 29 (10) 

May 2014 - April 2015 1162 (24) 149 (13) 337 (28) 31 (9) 

May 2015 - April 2016 1371 (28) 205 (15) 321 (27) 20 (6) 

May 2016 - April 2017 1118 (23) 234 (21) 246 (21) 32 (13) 
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Distribution of influenza virus types and subtypes 
among ILI and SARI patients, May 2013 – April 2017 
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Influenza seasonality 
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Influenza burden estimation 

• Annual incidence rates were calculated using the 
methods described in WHO’s manual for estimating 
disease burden associated with seasonal influenza  

 

• Using population denominators obtained from the 
HDSS , we determined rates of influenza-associated ILI 
and SARI by applying the proportion positive among 
those tested to those who were not tested, adjusting by 
month and age-group 
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Incidence of influenza-associated ILI and SARI 
at 95% confidence interval 

Characteristics 

  

Number of influenza virus cases per 100,000 

persons 

              ILI        SARI Population denominator 

Overall (Age) 3136 (3029 - 3248) 125 ( 105 - 149) 138,527 

Age groups 

0 to 4 years 9881 (9688 - 10078) 339 (305 - 377) 18641 

5 - 14 years 3163 (3055 - 3275) 75 (60 - 94) 38781 

15 - 24 years 1308 (1239 - 1381) 54 (41 - 71) 31903 

25 - 44 years 2137 (2049 - 2230) 53 (40 - 69) 23282 

45 - 64 years 1775 (1694 - 1859) 154 (132 - 181) 15518 

> 65 years 1230 (1163 - 1301) 497 (456 - 543) 10402 

Year of study  

May 2013 - April 2014 1080 (707 - 1367) 28 (10 - 87) 

May 2014 - April 2015 608 (296 - 831) 32 (16 – 81) 

May 2015 - April 2016 765 (461 - 994) 21 (8 - 66) 

May 2016 - April 2017 975 (768 - 1205) 39 (19 - 84) 

Districts 

Ningo-Prampram 2424 (2329 – 2522) 

Shai-Osudoku 4088 (3965 – 4216)     
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Discussion 
• The incidence of influenza-associated hospitalizations and 

outpatient visits was highest among children aged 0 to 4 years 
in the Greater-Accra region from May 2013 to April 2017 

• Consistent with recent influenza burden publications from 
Kenya, Rwanda and Zambia 

• During the study period, the dominant circulating flu subtype in 
the region was influenza A(H3N2) 

• GISRS also reported influenza A(H3N2) as the predominant 
subtype circulating in West Africa based upon data received 
from Ghana and other West African countries over the same 
period  

• Influenza circulated year-round in the region during the study 
period though 2 distinct epidemic periods can be seen   
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Conclusion 
• Significant burden of influenza-associated respiratory disease in 

children <5 years of age in the Greater-Accra region 

• Persons >65 years showed significant medically attended SARI 

• We may have underestimated the true incidence of influenza-
associated illness in these districts due to non-medically attended 
ILI or SARI 

• This study fills some of the data gaps related to respiratory 
diseases in Ghana and West Africa needed for public health 
policies and action to lessen the impact of influenza on 
populations 

• More data  needed to adjust influenza disease burden estimates 
by healthcare seeking behaviour and in relation to specific high-
risk groups, including pregnant women and HIV-infected 
individuals 
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