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Burden of influenza

• Annually globally seasonal influenza 

– 1 billion infections, 3-5 million cases of severe 
disease, 300,000-500,000 deaths

• In South Africa, annually

– 17,000-22,000 respiratory hospitalisations

– 2500-5700 respiratory deaths

• Important to identify risk groups

– Risk-group based vaccination strategy

– Need to make decisions who to target with 
influenza vaccination

Tempia et al CID 2014, Kyelagire, Cohen et al Submitted



• Pregnant women (up to 2 

weeks post-partum)

• Children 6-59 months

• Elderly

• Chronic medical 
conditions

• Health care workers

Data on risk groups from sub-Saharan Africa scanty
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Excess mortality rates among seniors ≥65 years 
are higher in South Africa than in US, 1998-2005

Crude seasonal excess 
mortality rates per 100,000

Age-
standa
rdized 
rates

South 
Africa

USA RR (South 
Africa/US
A)

RR 
(South 
Africa/
USA)

P&I deaths 42 22 1.9 3.0*

Respiratory 
deaths

87 35 2.5* 3.5*

All cause 
deaths

387 112 3.5* 4.1*

* P for between-country difference <0.05 Cohen et al, Clinical Infectious Diseases 2010
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Influenza-associated deaths



Case fatality ratio (CFR) due to influenza-associated severe ALRI 
in hospitalised children younger than 5 years 

Location (Reference) Study period

Case fatality ratio (%) for 
influenza-associated severe-

ALRI (n) 
Developed countries

CFR meta-estimate (95% CI) 0.17  (0.08, 0.26)
Developing countries
Paraná State, Brazil58 1996-2001 6.67 (3/45)

Soweto, South Africa (Madhi et al.) 1998-2004 5.61 (10/178)
Bohol, Philippines (Lucero et al.)[2][3] 2000-2004 7.5 (3/40)

Kuala Lumpur, Malaysia59 2002-2007 2.59 (3/116)
Sa Kaeo and Nakhon Phanom, Thailand 

(Simmerman et al.) 2005-2008 0.2 (1/430)
Kilifi, Kenya (Berkley et al.) 2007 2.43 (1/41)

Bondo district, Kenya (Ope et al.) 2007-2009 4.48 (3/67)
SARI Sentinel sites, Jordan, Oman, Egypt 

(Dueger et al.) 2008 2.5 (2/80)
Santa-Rosa, Guatemala (Lindbladeet al.) 2008 28.57 (2/7)

Takeo town, Cambodia (Vong et al.) 2008 5 (1/20)

CFR meta-estimate (95% CI) 2.96  (0.79, 5.13)

ALRI –Acute lower respiratory infection Nair et al., Lancet (2011), Vol. 378



Incidence of influenza and HIV

Feikin et al. Bull WHO 2012
Options for the control of influenza 2010. Cohen et al.

0

200

400

600

800

1000

1200

0-4        5-24 25-44 ≥45 All ages

In
c
id

e
n

c
e
 p

e
r 

1
0
0
 0

0
0
 p

o
p

u
la

ti
o

n

Age group (years)

HIV infected HIV uninfected

11.0
(7.4-16.1)

20.3
(13.8-31.3)

5.9
(4.2-8.2)

4.2
(3.6-4.8)

2.4
(1.7-3.3)

RR
HIV-infected vs
HIV uninfected

HIV-infected individuals have 6 times 
greater odds of death once hospitalised 

Incidence (per 100 000) of influenza-
associated ALRI by HIV infection status, SARI 
surveillance, South Africa, 2009



HIV prevalence by age group in patientswith influenza-associated 
acute lower respiratory-tract infection, South Africa, 2009-2011
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HIV-infected individuals have
•3-6 times higher incidence of 
hospitalisation
•6 times greater odds of death once 
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Cohen et al Emerging Infectious Diseases 2014



Mortality burden of influenza in adults with AIDS

- In South Africa, excess mortality 
rates in adults (25-54 years) with 
AIDS

- Similar to US adults with AIDS 
pre-HAART (150-200X greater 
than age peers)

- In the US, excess mortality rates 
in adults with AIDS

- Declined 3 to 6 fold post-
HAART

- Post-HAART still elevated (40-
70 times) compared to 
general population
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HAART –Highly active antiretroviral therapy



HUU –HIV unexposed uninfected, HEU –HIV exposed uninfected, HI –HIV infected
CI –confidence interval

Are HIVexposed uninfected infants at 
increased risk?

Incidence rates, incident rate ratios and case-fatality  ratios among children <6 months of age 
hospitalised with influenza-associated severe acute respiratory illness (SARI),in Soweto, South 

Africa, 2010-2011

Organism

Incidence rates 

per 100 000 

population 

Incidence rate 

ratio (IRR) CFR n/N (%) OR

HUU 412 (325-515) Reference 1/64 (2) Reference

HEU 503 (354-693) 1.2 (0.8-1.8) 2/33 (6) 4.1 (0.4-46.6)

HIV infected 2516 (1300-4394) 6.1 (3.0-11.3) 2/10 (20) 15.8 (1.3-193.9)



Evaluation of influenza risk factors in South Africa comparing 
prevalence among cases to population prevalence

Risk factor    CPR (Age adjusted)

High risk

History of previous smoking                                                                        3.8

HIV infection                                                                                                        3.6

Children <5 years of age                                                                                 3.09

Asthma                                                                                                                  2.45

History of previous admission in the past 12 months                       2.07

Moderate risk

Tuberculosis                                                                                                        1.85

HAART                                                                                                                   1.62

Elderly (>65 years)                                                                                           1.4

Mining                                                                                                                  1.32

No risk

Male sex                                                                                                                  0.85

Malnutrition                                                                                                            0.78

Completion of 3 rd dose of Pneumococcal Conjugate Vaccine 7         0.74

Relative prevalence of risk conditions among Hospitalised 
patients with influenza-associated SARI compared to the 
South African population CPR ςCase population ratio

The strength of association and public health relevance 
of the various risk conditions identified in this study

KyegalireR, et al. In preparation



Associations of co-infections and co-morbidities prevalent in Africa with 
increased severity or incidence of influenza: A systematic review

Co-infection or co-morbidity Prevalence in 

Africa

Association with increased 

severity or incidence of 

influenza

Quality of 

evidence of 

association 

with influenza

Systematic 

review 

included in 

this analysis

Dengue Medium Yes Limited Yes

Hemoglobinopathies, namely sickle 

cell disease

High Yes Medium Yes

HIV High Yes High No

Malaria High Yes Medium Yes

Malnutrition High Yes, but studies have shown 

mixed results

Medium Yes

Measles Medium Yes, but studies have shown 

mixed results

Limited Yes

Meningococcal disease High (in some 

countries)

Yes (as a consequence of 

influenza infection)

High Yes

Pneumococcal disease High Yes (as a consequence of 

influenza infection)

High No

Pneumocystisjiroveciipneumonia 

(PCP)

High (among 

HIV infected)

Unknown Limited Yes

Tuberculosis High Yes Medium No

Underlying medical conditions, such as 

diabetes mellitus and asthma

High Yes High No

Cohen A, et al. Submitted



Euro Surveillance.2009;14(42):pii=19369. Available online: http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19369



Numbers of individuals in groups targeted for influenza 

vaccination in South Africa, 2011

Target group Number
Children ≤5 years 5 189 528
Adults ≥65 years 2 538 955
All pregnant women 852 831

Pregnant women (HIV-uninfected) 595 276
Pregnant women (HIV-infected) 257 555

HIV-infected (5-64 years, not pregnant) 5 023 017
Tuberculosis and without HIV infection (5-64 years) 138 953
Specific high-risk underlying conditions (5-64 years) 6 643 032
Health care workers 72000
TOTAL 20 458 316

Population 2011 - 51.7 million

Currently < 1 million doses annually in public sector
Risk-group based vaccination challenging



How effective are influenza vaccines in 
the elderly?

• Only one RCT –58% VE, serologic endpoint -> 
overestimate VE

• No RCT with PCR-confirmed endpoint

• Mortality impact of large-scale vaccine 
programmes in the elderly limited (+-5%)



• VE ofTIV in children 
reduced

• VE 86% adjuvanted

• VE 43% without adjuvant

• Adjuvant slightly more 
reactogenicin older ages

• Adjuvantedvaccines mre
costly and limited 
availability in Africa

How effective are influenza vaccines in 
young children?



Clinical Infectious Diseases 2011;52(1):128-137





Conclusions

• Risk groups in Africa similar to elsewhere

• Some risk groups e.g. HIV much more 
important

• Data lacking on some key risk groups

• Need for more effective influenza vaccine

• Challenges for risk-group based vaccination

• Indirect protection may be useful in some 
settings


