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2010 – 2011 Study objectives

 Determine the incidence of medically attended ARI 
and ILI in outpatient settings

 Determine proportion of ARI and ILI that is due to 
influenza

 Test for other viral etiologies of ARI and ILI



Objective #1:

 Determine the incidence of medically attended ARI 
and ILI in outpatient settings



Summary of studies evaluating the rates of 
outpatient visits attributed to ARI or ILI 
(in children)
Study site Years Age range Case 

Def
Rate of  outpatient 
visits

Boston 1994-2000 6-23  mos Both 8.5 / 100 children

TN (Medicaid) 1974-1993 0-5 yrs Both 6-15 / 100 children

Vanderbilt (TN) 1974-1999 < 1 yrs Both 93 / 1000 children

1-2 yrs 110 / 1000 children

NY, OH, TN 
(NVSN)

2002-2003, 
2003-2004

0-5 mos Both 28-59 / 1000 children

6-23 mos 52-125 / 1000 children

24-59 mos 53-88 / 1000 children

0-59 mos 50-95 / 1000 children







Notes
 In the NVSN study, only 17.2 % of children seen in 

outpatient settings with lab-confirmed influenza were 
actually given a diagnosis of influenza by their providers

 Surveillance that relies on data from physician-directed 
testing alone substantially underestimates the burden

 Average annual rates of outpatient visits due to flu were 
between 10 and 250 times as high as hospitalization rates 
for children 0-5 years

 For every 100 children aged < 2 yrs, 5-6 cases of acute otitis
media that could be attributed to flu occurred annually
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Notes

 Not much data available on incidence of medically 
attended ARI vs. ILI (and covering all age groups)

 The rates calculated in these studies could be an 
overestimation or underestimation of the true burden 
of influenza 
 Due to factors such as:

 Co-circulation of other respiratory viruses such as RSV 
(overestimation)

 Selective testing by physicians only during periods of known 
influenza activity (underestimation)



UK Studies







Relative proportion of ARI that is attributable to 
influenza is lower in preschool age children than in other age groups



Why?

 Adults less likely to consult with minor resp illnesses

 Young children develop sharper febrile response to 
resp infections, increased pressure to consult MD

 Young children more susceptible to more resp 
infections (particularly RSV)

 Doctors may be more resistant to diagnosing influenza 
in young children, compared to other  resp etiologies



Objective #2:

 Determine proportion of ARI and ILI that is due to 
influenza



% positive for influenza among ARI and ILI
Study site Years Age range Case 

def?
# positive/total 
tests

Test 
type

% pos

NY, OH, TN 
(NVSN)

2003-2004, 
2004-2005

0-5 yrs ARI 
(ILI)

76 / 362(03-04)
108 / 752 (04-05)

rtPCR 21
14.4

MI (Tecumseh) 1971-1976 All ages ARI 200 / 2,227 Cx 9

MI (Ford Co.) 1997-1998 18-64 yrs ILI 20 / 87 Cx 23

Houston, TX 1974-1976 All ages ILI 1,819 / 10,146 Sero 17.9

UK 1995-1996 All ages ILI 218 / 619 rtPCR 35.2

1996-1997 All ages ILI 331/ 808 rtPCR 41

1997-1998 All ages ILI 160 / 799 rtPCR 20

Paris 1994-1995 >1 yr ILI 35 / 130 IF 26.9

Bangladesh May 2007 –
Dec 2008

All ages ILI 375/ 3621 rtPCR 10

Finland 1994-1995 Young adults ARI 12 / 200 rtPCR 6

Brazil 2001-2003 ≥ 18 yrs ARI/ILI 89 / 420 rtPCR 21.2

Worldwide 
(Glaxo)

1994-1998 Adolescents 
and adults

ILI 2470 / 3744 Cx + 
Sero

66



Factors affecting test outcome 

 % positive will vary by time of year (when during 
influenza season, what other viruses circulating)

 Affected by predominant influenza virus circulating 
that year, vaccine match to circulating strains

 Case definition that is capturing patients for testing

 Age of the patient

 Test type used for diagnosis

 Selective testing practices

 ARI/ILI often used interchangeably in these studies



Objective #3:

 Test for other viral etiologies of ARI and ILI







• 420 specimens collected, 260 positive (including 14 coinfections)
• Coinfections included combinations of all viruses tested except RSV



Flu = ILI ?   Colds = ARI?

A diagnosis of ILI was 
made in 240 (57.1%) of
420 patients with ARI. 
Influenza was detected in 
30.9%, rhinovirus in 
19.6%, and other 
respiratory viruses in 
13.7% of the ILI cases. The 
majority of influenza-
positive cases (86.9%) 
presented with ILI
symptoms, in contrast to 
46.9% for those cases 
positive  for rhinovirus.



Summary
 What contributions is this study providing to the 

existing knowledge base of ARI and ILI burden?

 Rare opportunity to conduct population-based surveillance 
in an outpatient setting, update etiology studies, improve 
data used for the assessment of the impact of influenza 
vaccination (most only use ILI, hosp and death)

 Comparison of ARI and ILI with respect to burden, 
etiologies, symptoms

 Evaluation of symptoms common for different pathogens 
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