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Objective Influenza causes severe morbidity and mortality. This
systematic review aimed to assess the incidence, etiology, and
resource usage for influenza in Latin America and the Caribbean.

Design Meta-analytic systematic review. Arcsine transformations
and DerSimonian Laird random effects model were used for
meta-analyses.

Setting A literature search from 1980 to 2008 in MEDLINE,
Cochrane Library, EMBASE, LILACS, Ministries of Health,
PAHO, proceedings, reference lists, and consulting experts.

Sample We identified 1092 references, of which 31 were finally
included, in addition to influenza surveillance reports. We also
used information from the 10 reports from the collaborative
group for epidemiological surveillance of influenza and other
respiratory virus (GROG), and information retrieved from the
WHO global flu database FLUNET.

Main outcome measures Incidence, percentage of influenza
specimens out of the total received by influenza centers and
resource-use outcomes.

Results A total of 483 130 specimens of patients with influenza
were analyzed. Meta-analysis showed an annual rate of 36 080
(95%CI 28 550 43 610) influenza-like illness per 100 000 persons-
years. The percentage of influenza out of total specimens received
by influenza centers ranged between 4.66% and 15.42%, with type
A the most prevalent, and A subtype H3 predominating. The
mean length of stay at hospital due to influenza ranged between
5.8 12.9 days, total workdays lost due to influenza-like illnesses
were 17150 days, and the mean direct cost of hospitalization was
US$575 per laboratory-confirmed influenza case.

Conclusions Our data show that seasonal influenza imposes a
high morbidity and economic burden to the region. However, the
vaccine-uptake rate has been low in this region. Population-based
cohort studies are required to improve the knowledge about
incidence and resource utilization, which would inform healthcare
authorities for decision making.

Keywords Burden of disease, costs, epidemiology, influenza,
influenza-like illness, Latin America & Caribbean, use of resources.
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Introduction

Influenza virus is a highly contagious etiological agent that
spreads rapidly and causes an acute respiratory illness,
mostly characterized by sudden onset of high fever, myalgia,
headache, sore throat, and inflammation."” It is usually self-
limited, and the patient recovers within 1 or 2 weeks. How-
ever, in some cases it may lead to serious complications such
as pneumonia, bronchitis, and sometimes death, particularly
in young children (6-23 months), the elderly (>65 years),
and people with underlying chronic health problems.**

The knowledge of influenza incidence by country and
region is an important public health topic that helps taking
measures to organize health care services during peaks of

circulation. About 10-20% of the general population is
usually affected during the cold season. In the United
States (US), influenza-related consultations vary from 6 to
29 per 100 children annually;”> ™ the rate of hospitalization
in children aged <5 years varies from 500 (high-risk) to
100 (healthy) per 100 000 children.*'* Studies conducted
in the temperate regions of Europe have revealed influ-
enza-related hospitalization rates ranging from 11 to 237
per 100 000 children,''>'® while higher rates have been
reported in Hong Kong.'” During the influenza season,
HIN1 and H3N2 influenza A and influenza B viruses usu-
ally circulate according to different patterns: either two
types/subtypes can circulate at the same time or sequen-
tially, or one type/subtype can replace the previous one.
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These different patterns can impact with a different bur-
den.?® Besides, influenza A (HIN1) has emerged as a new
strain responsible for the influenza pandemic in 2009,
which has so far resulted in more than 182 000 laboratory-
confirmed cases and 1799 deaths in 177 countries.*!

In the region of Latin America and the Caribbean
(LA&C), scarce information on influenza mortality and mor-
bidity is available, most likely due to underreporting.**>>
The poor quality of accessible data makes the estimation of
the burden of disease difficult. The actual impact of influenza
in LA&C is often obscured by the lack of usage of specific
diagnostic methods by physicians to confirm etiology, as
most reported data come from clinical diagnoses of influ-
enza-like illnesses (ILI).” This was particularly the case before
the 2009 flu pandemic. The lack of laboratory confirmation
in the diagnosis of co-circulating pathogens and the occur-
rence of diseases clinically similar to influenza act as major
barriers for estimating the true incidence.

We conducted a systematic review and meta-analysis of
the available epidemiological and virological data to assess
the incidence, etiology, and use of healthcare resources in
people with influenza in LA&C. The results of this analysis
will help inform public health decision makers.

Methods

We performed a meta-analysis of observational studies fol-
lowing guidelines the Meta-analysis Of Observational Stud-
ies in Epidemiology (MOOSE)** and the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA).2"*®

Search strategy and selection criteria

We conducted a systematic search of the following electronic
databases: Cochrane CENTRAL register and specialized reg-
ister of the Cochrane Acute Respiratory Infections Group,
MEDLINE, EMBASE, and LILACS, between January 1980
and September 2008 (Appendix S1). We also performed a
generic and academic Internet search and meta-search. An
annotated search strategy for ‘gray literature’ was included
to retrieve information from relevant sources like regional
Ministries of Health, PAHO, hospital reports, databases con-
taining regional proceedings or congresses’ annals and doc-
toral theses, reference lists of included studies, and
consultations with expert and institutions related to the
topic. Authors were contacted to obtain missing or extra
information when needed. Other sources searched were
SLIPE (Latin-American Society of Pediatric Infectious Dis-
eases) for annals and proceedings from international con-
gresses and the World Health Organization (WHO)’s
FluNet. This is a global tool for influenza virological surveil-
lance. Data entered into FluNet are publically available. Data
are provided remotely by National Influenza Centres (NICs)

of the Global Influenza Surveillance and Response System
(GISRS) and other national influenza reference laboratories
collaborating actively with GISRS or are uploaded from
WHO regional databases.”” In the WHO Region of the
Americas, the majority of specimens are from children.”

We included the control arms of controlled trials, cohort
studies, case—control studies, case series, surveillance, and
cross-sectional studies without language restriction. System-
atic reviews and meta-analyses with original data were also
included for qualitative synthesis of the data. Studies were
included only if at least 20 cases of ILI or laboratory-
confirmed influenza were reported. We included studies
enrolling patients of any age since 1995.

We included studies in which influenza diagnosis was
confirmed by viral isolation, detection of viral protein or
viral RNA in nasal, throat, or respiratory tract secretion sam-
ples, rapid diagnostic tests, and seroconversion (defined as
greater than fourfold increase in antibody titers in 2 weeks).

We included studies that assessed at least one of the fol-
lowing outcomes in the context of ILI: incidence of clinical
and laboratory-confirmed cases of influenza, mortality and
pneumonia due to influenza, mixed pneumonia, secondary
bacterial pneumonia, lower respiratory tract complications,
exacerbations of chronic obstructive pulmonary disease,
central nervous system complications, myocarditis and
pericarditis, toxic shock syndrome, and influenza-related
admissions. We assessed the proportion of influenza among
all specimens reported to the FluNet, proportion of type A
in influenza-positive specimens, and proportion of subtypes
H1 and H3 in type A-positive specimens. We also evalu-
ated viral subtype etiology distribution and use of health-
care resources in terms of laboratory tests, treatment
methods, absenteeism from school and work, number of
physician visits, and overall impact on economy.

Selection of eligible articles and data abstraction
Two reviewers independently screened titles and abstracts
of all identified citations and selected all potentially eligible
studies. Full-text versions of these articles were indepen-
dently assessed by two reviewers to evaluate whether they
met the inclusion criteria. Disagreements were solved by
consensus in both phases. Data were abstracted using a
previously piloted electronic chart.

Quality assessment of included studies

The methodological quality of all included studies was inde-
pendently assessed by three reviewers (AB, AC, DG), based
on the checklist of essential items stated in Strengthening
the Reporting of Observational studies in Epidemiology
(STROBE),” the results of a systematic review evaluating
tools for assessing quality and susceptibility to bias in obser-
vational studies,’® and the guidelines for appraising medical
research published by Fowkes et al.”> We used an algorithm
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(Appendix S2) to estimate an overall risk of bias taking into
account five potential sources of bias: methods for selecting
study participants, methods for measuring exposure and
outcome variables, methods to control confounding,
design-specific sources of bias, and statistical methods. Dis-
agreements were solved by consensus.

Statistical analyses

A proportion meta-analysis was performed. We applied an
arcsine transformation to stabilize the variance of propor-
tions (Freeman—Tukey variant of the arcsine square root of
transformed proportions method).** The pooled proportion
was calculated as the back-transformation of the weighed
mean of the transformed proportions, using inverse arcsine
variance weights for the fixed and random effects model.
The estimates and its 95% confidence interval (CI) were
calculated using the DerSimonian—-Laird weights for the
random effects model where heterogeneity between studies
was found.”> We calculated the I statistic as a measure of
the proportion of the overall variation that was attributable
to between-study heterogeneity.’® Stats-direct (StatsDirect
Ltd, Altrincham, Cheshire, UK) and stata 9.0 (StataCorp
LP, College Station, TX, USA) were used for all analyses.

We expressed incidence as the number of patients with at
least one episode of influenza (ILI or laboratory confirmed)
per 100 000 person, years. We calculated proportions (per-
centages) of total specimens remitted to influenza centers or
of influenza-positive specimens. Subgroup analyses by age
and by country were performed. We used maps to represent
the yearly proportion of influenza-positive samples among
total specimens analyzed and among rates reported in Flu-
Net. When data were missing from FluNet, we comple-
mented it with data from the Collaborative Group For
Epidemiological Surveillance Of Influenza and Other Respi-
ratory Viruses in Argentina (GROG). Cutoff points for cate-
gories were selected according to the quartiles of
proportions observed for all countries in the period 1999—
2008. Country proportion was represented only if the total
number of samples reported for a given year for that coun-
try was 2100. Maps also reflect the distribution of influenza
types and A-subtypes in 1999 and 2008. The distribution of
influenza subtypes was reported for a particular year and
country if the total number of influenza-positive samples
was >30. The denominator for the subtype pie charts pre-
sented in the maps is the reported number of influenza-
positive samples.

To estimate the burden of ILI in the region for year
2008—before the HIN1 influenza pandemic—we used the
upper and lower limits of the 95% CI of incidence obtained
from the meta-analysis of the prospective studies reporting
incidence. We also projected the total number of confirmed
influenza cases and influenza A and B cases for the year
2008 applying the influenza incidence obtained from pro-
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spective studies to the countries’ populations, and pooled
type proportion rates obtained from the FluNet.

Results

The study selection process is shown in Figure 1. The liter-
ature search retrieved 1092 potential articles. Of these, 95
full-text articles, one book, 10 GROG reports for Argentina,
and a database were included for detailed assessment. A
total of 64 articles were excluded due to inability to meet
the inclusion criteria, irrelevant information, or data dupli-
cation. Finally, 31 articles, 10 GROG reports for Argentina
(1999-2008), and 75 sub-studies from FluNet (1999-2008)
were included for analyses. These sources encompassed a
total of 483 130 samples from patients diagnosed with
influenza or ILL Seven studies were excluded due to dupli-
cation of information with the FluNet,>’>° GROG,***? or
due to the recruitment date being prior to 1995.*

Table 1 describes the included studies’ characteristics.
Most data were from Argentina (36'6%), Brazil (22:0%),
Chile (17°1%), Cuba (4:9%), and Mexico (4:9%). Most
were surveillance studies (39-0%) or case series (39:0%).
The majority (82:9%) of the cases reported in these studies
were laboratory-confirmed influenza, 75:6% had the influ-
enza type reported, 585% were low respiratory tract
infections (LRTI), and 41-5% were ILL.

The overall risk of bias was high in 71-0% (22/31),
medium in 3:0% (1/31), and low in 26:0% (8/31) of the
studies (Appendix S2).

Cases and deaths

We estimated that about 164 and 251 million ILI cases
occurred in LA&C in 2008 (Table 2), including the estimated
total number of Influenza A and B cases. For this period,
considering theses estimations, Chile presented the highest

Potentially relevant studies
(n=1092)

Excluded studies because

—| screening criteria were notmet
by title/abstract (n = 985)

A4
Studies’ full text retrieved for
detailed evaluation (n = 107)

Excluded studies because not
5| metinclusion criteria, Non
useful information, Duplicated
data (n = 64)

n =43 reports included

-31 published studies

-10 Argentine’s GROG "99-08
-FLUNET 99-08: 75 sub-studies
-Health in the Americas, 2007

Figure 1. Flow diagram for study selection.
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Table 2. Projection of annual number of ILI, confirmed Influenza, Influenza A and B cases for 2008

ILI cases Confirmed Influenza cases Influenza A cases Influenza B cases
Country Lower 95%Cl Upper 95%Cl Lower 95%Cl Upper 95%Cl Lower 95%Cl Upper 95%Cl Lower 95%CI Upper 95%ClI
Argentina* 11 386 597 17 392 976 477 098 728 766 256 727 443 527 186 736 285 239
Brazil* 54 808 006 83718989 4170 889 6371015 2121731 3976 151 1567 837 2 394 865
Chile* 4797 542 7 328 224 163 596 249 892 149 936 238 472 7476 11 420
Mexico* 4797 542 7 328 224 746 918 1140 914 599 028 1 056 030 55 571 84 884
Panama* 970 415 1482 304 84 135 128 516 57 136 111 307 11 266 17 208
All LA&RC* 164 487 970 251 254 654 7 665 139 11 708 467 5988 007 9 969 760 1138273 1738 707

*Countries with available data to obtain specific estimations. Note: Estimations based on the 46 countries of LA&C and global proportions from

meta-analysis.
ILI, influenza-like illnesses.

testing rate (using number of tests registered in the FluNet as
nominator, and the 95% CI lower and upper bounds of esti-
mated ILI cases as denominator) between 0-275% and
0-419%, while Brazil showed the lowest one (0:005-0-007%).

Influenza-specific mortality was often unavailable, and
countries reported ‘influenza and pneumonia’ (I&P) com-
bined mortality to PAHO. I&P-related mortality was the
highest in the youngest and eldest age groups in most of
the countries. In Latin America, in children under 5 years
of age, I&P deaths were the highest in Ecuador representing
14-4% of all deaths (for the year 2003), 13-5% in Brazil
(2004), 4-8% in Paraguay (2001-2003), and 4-0% in Argen-
tina (2004). In the Caribbean, the highest I&P death rate
was recorded in Barbados (85:0%) in 2002 for the =65,
year age group. Across all age groups, I&P were responsible
for 2:1% of total deaths in Bermuda (2001-2002), 5:6% in
the Cayman Islands (1998-2000), 5-8% in Haiti (2003),
3:5% in Puerto Rico (2004), 7-0% in St. Kitts & Nevis
(2002-2004), 14-7% in Guatemala (2001-2003), and 4-3%
in Honduras (2003).

Further details can be found in the supplemental mate-
rial (Appendix $3).** In Chile, a country that uses popula-
tion-based nationwide Sentinel Units to record data, the
influenza-specific mortality rate was 0-4 per 100 000 popu-
lation, and 2633 cases of influenza occurred per 100 000
population in 2001.

Incidence

Information on ILI incidence was provided by four studies
(two randomized controlled trials, one prospective study,
and one cohort study)."*™* Incidence of influenza-related
acute respiratory infections (ARI) in children of 5 years of
age and younger was described in a prospective study con-
ducted in Mexico,*® while influenza-related LRTIs inci-
dences were described in a longitudinal prospective study
conducted in Brazil*’ in children attending day care center

and aged between 0 and 2 years. The ages of patients
included ranged from 18 months to 65 years. The median
duration of follow-up in the above-mentioned four studies
was 12 months. The random effect meta-analysis of the ILI
incidence showed an annual incidence rate of 36 080 (95%
CIL: 28 550-43 610) episodes per 100 000 person, years,
with the highest annual incidence rate recorded in the <5,
year age group (45 730 per 100 000 person, years; 95% CI:
39 760-51 710). The incidence of influenza-related ARI*®
in children <5 years of age was the highest in the 3- to 4,
year age group (57 500 per 100 000 person, years; 95% CI:
34 000-81 000) and lowest in the 1 to 2, year age group
(15 090 per 100 000 person, years; 95% CI: 7700-22 490).
LRTI incidence was 5800 per 100 000 person, years (95%
CI: 1780-9810) in children aged 0-2 years.** Incidence rates
across all age groups are presented in Table 3, Figure 2.

Proportion of confirmed influenza, influenza
types, and subtypes among total influenza
specimens processed at national reference
laboratories
In the meta-analysis performed to estimate the proportion
of influenza-positive specimens among total respiratory
specimens received at influenza centers, the pooled percent-
age of specimens positive for influenza (all types) ranged
between 4:7% and 15-4% per year, with an overall percent-
age of 82% (95% CI: 7:3-9-3) between 1999 and 2008
(Table 4). During the same period, meta-analyses of influ-
enza types and subtypes showed that the pooled percentage
of influenza-positive type A samples ranged between 60-2%
and 96:2%, and the pooled percentage of type B samples
ranged between 3-7% and 39-8%. The pooled percentage of
influenza type A samples that were H1 subtyped was 9-3%,
and H3 subtyped was 19-3% (Table 5).

The proportion of influenza (all types), influenza types,
and subtypes is presented by year (1999-2008) and by

© 2012 John Wiley & Sons Ltd
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Table 3. Incidence of ILI, ARI, and LRTI

Incidence per

Annual mean rate

Events/ 100 000 persons- per 100 000 persons-
Incidence Study and age group Persons, years years (95% ClI) years (95% Cl)
ILI (meta- Duque 2001°° (18 months— 2257492 45 730 (39 760-51 710) 36 080 (28 550-43 610)
analyzed data) 5 years)
Morales 2004" (18-65 years) 158/503 31410 (26 510-36 310)
Mixeu 2002°" (21-58 years) 203/513 39 570 (34 130-45 010)
Gordon 2009°? (2-12 years) 1156/3999 28 910 (27 240-30 570)
ARI Cabello 2006 (0-1 year) 13/29 44 830 (20 460-69 200) -
Cabello 20063 (1-2 years) 16/106 15 090 (7700-22 490)
Cabello 2006°3 (2-3 years) 14/53 26 420 (12 580-40 250)
Cabello 20063 (34 years) 23/40 57 500 (34 000-81 000)
Cabello 2006°3 (4-5 years) 20/39 51 280 (28 810-73 760)
LRTI De Freitas Souza 2003>* 8/138 5800 (1780-9810) -
(0-2 years)
ILI, influenza-like illnesses.
Study Cases / Person-years Incidence per 1000 000  Weight . .
person-years (95% Cl)  (Random) Table 4. Percentage of influenza among all specimens analyzed at
Duque 1997%  225/492 —8—— 45730 (39760-51710) 23-6% influenza centers
Morales 2000'  158/503 = 31410 (26 51036 310)  24:8%
Mixeu 19975 203/513 — 39570 (34 130-45010)  24:2% Percentage of
Gordon 2008% 1156/3999 - 28910 (27 240-30570)  27-4% Number of influenza %
Year sub-studies N* (95% ClI)
Overall 142715507 — & 36 080 (28 55043 610)  100%
20000 30000 40000 50000 1999 2 3021 10-13 (4:52-17-66)
. . Lo 2000 4 28 084 842 (1-90-18:95)
Figure 2. Incidence of Influenza-like illness. 2001 4 27 818 10:95 (4-26-2023)
2002 7 41 442 15-42 (7-64-25-29)
. . 2003 8 70 280 11-39 (5:99-18-24)
country in Tables 6 and 7. Initial and final maps are shown 2004 10 55 G765 835 (5:92-11-15)
in Figure 3. In Appendix S4, the proportion forest plot and 2005 8 61 781 1062 (7-12-14-73)
the entire map series are shown. The highest percentage of 2006 9 65 662 613 (4:64-7-83)
influenza among countries under surveillance was recorded ;88;** :(2) ?5) 3(6); 2'252 gié_g'gii
: L50/,. [ . A_T). : Bt
in Peru (69-5%; 95% CI: 66:4-72-5) in 2002 followed by Al 74 483 130 823 (7:25-928)

Uruguay (42:6%; 95% CI: 36:6—48-6) in 2005.

ILI and LRTI rates
The ILI rate was reported in four countries: Argentina
(26449 per 100 000 persons -2005-), Chile (633 per
100 000 persons -2005-), Dominica (605 per 100 000 per-
sons -2003-), and Panama (cases increased from 6250 to
9822 per 100 000 persons -1995-2004-). This large increase
of ILI burden in Panama may have been attributed to the
influenza epidemic in 1999 that resulted in an annual ILI
rate of 46 262 per 100 000 persons.44

Information from the Ministries of Health and viral sur-
veillance centers of Argentina and Brazil was available on
ILI and LRTIL In Argentina, a median of 874 809 ILI cases
and 48 728 LRTI were notified between 2003 and 2007.>°

*Number of specimens received for analysis at all influenza centers.
**Argentinean GROG 2008'%” was not analyzed because complete
influenza season’s data were not available.

The rate of ILI notification until August 2007 was 226419
per 100 000 persons in adults and 6062-38 per 100 000 per-
sons in children <5 years of age.”' Between 2000 and 2008,
the influenza surveillance system in Brazil revealed that ILI
led to a total of 4-39-16:92% of hospital consultations.>
Influenza-like illnesses activity in LA&C for the period
1999-2008 is presented in Appendix S4 (data taken from
the FluNet). Each national influenza center defines the geo-
graphical spread of influenza based on the WHO global
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Table 5. Percentage of influenza types (A and B*) and subtypes (H1, H3, and NT**)***

Number of Percentage of Percentage of
Year sub-studies N type A % (95% CI) type B % (95% Cl)
1999 4 429 8549 (82:03-8865) 14-51 (11-35-17:97)
2000 5 1448 9625 (91-61-99-08) 3-75 (0-92-8-39)
2001 5 2503 76:96 (63:20-88-27) 23:04 (11:73-36:80)
2002 9 1952 60-16 (42-:08-76:91) 39-84 (23-:09-57-92)
2003 8 3298 95:19 (89:56-98:72) 4-81 (1-28-10:44)
2004 8 3051 75-51 (66-86-83:22) 24-49 (16-78-33:14)
2005 8 2875 84-88 (78:46-90-34) 15:12 (9-66-21-54)
2006 8 2048 82:44 (71-59-91-11) 17-56 (8:89-28-41)
2007 8 2495 83:63 (73:36-91:78) 16-37 (8:22-26-64)
20087 8 2206 72-67 (56-:31-86:37) 27-33 (13:63-43:69)
All 71 22 305 81:77 (78:12-85-15) 18:23 (14-85-21-88)
Number of Type A Percentage %
studies N* subtype (95% CI)
63 18 586 H1 9-27 (5:68-13-62)
H3 19-32 (13-77-25-55)
NT® 63-85 (58:22-69:30)

*Number of cases with influenza.
**Not typed.

***The percentages do not add up to 100% because each one is a different meta-analysis with a different subset of studies.
fArgentinean GROG 2008'” was not analyzed because complete FLU season’s data were not available.

fNumber of cases with influenza type A.
SNT, Not subtyped.

influenza surveillance system as follows: Region, No report,
No activity, Sporadic, Local outbreak, Regional activity,
and Widespread activity.”

In the meta-analysis of ILI by age, we included six studies
and the Argentinean GROG reports 2001-2007.>*7° The
proportion of confirmed influenza in ILI cases was high in
children aged 5-14 years, while in children younger than
5 years and older than 14 years the proportion of confirmed
influenza in ILI cases was low. Meta-analysis of the propor-
tion of confirmed influenza in LRTI reported in 16 stud-
ies”*>* showed that the highest proportion occurred in
the adolescent population. Type A was more prevalent than
type B in confirmed cases of ILI and LRTI (Table 8).

Use of resources

The impact of influenza, ILI, LRTI, and ARI on healthcare
resources was reported in eight studies.>*>¢71727481 A
meta-analysis on the use of healthcare resources was not
performed due to the heterogeneity of the designs and
included populations.

Many of the influenza cases were severe and led to hos-
pitalization. The mean duration of stay in hospitals ranged
between 5-8 and 129 days in non-intensive care units
(ICU);>"7% for patients who were admitted to ICU, the

median duration of stay (one study) was 32 days,”'
although it ranged between 59 and 13-6 days in another
study.®

The use of antibiotic and/or neuraminidase inhibitors in
the treatment of patients with influenza was reported in
three studies.””"’* Oseltamivir resistance of influenza A
(HIN1) 2009 virus was reported in two studies in
Argentina.®>®

Influenza-like illnesses also resulted in absenteeism and
workdays lost, being the total number of work days lost (in
unvaccinated population) of 17,' 102, and 150 days* in
the three analyzed studies, respectively.

Hospitalization due to influenza or ILI led to several
direct (e.g., hospitalization, diagnosis, and treatment) and
indirect costs (domestic help, transportation, loss of pro-
ductivity due to absenteeism). The mean direct cost at the
time of discharge from hospitals was US$575 per labora-
tory-confirmed influenza case, US$473 for other respiratory
diseases, and US$657 for subjects who tested negative for
all viral pathogens. Overall, societal cost at discharge, which
takes into account direct and indirect costs, was US$620
per laboratory-confirmed influenza case, US$453 for other
respiratory viruses, and US$669 for subjects who were
negative for all viral pathogens.”"
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Table 6. Percentage of influenza of all specimens analyzed at influenza centers, and its Type A, and Type B percentage by country and year

Influenza

Percentage Percentage
Percentage* type A** type B**

Country Year All Type A Type B N % (95% Cl) % (95% Cl) % (95% ClI)

Argentina 1999 186 154 32 2616 7-11 (6:15-8:16) 82-80 (76-59-87-92) 17:20 (12:08-23-41)
2000 454 398 56 21116 2:15 (1-96-2-35) 8767 (84:28-90-55) 1233 (9-45-15-72)
2001 869 795 74 21152 4-11 (3-84-4-38) 91-48 (89-43-93-25) 852 (6:75-10-57)
2002 425 182 243 18 719 2:27 (2:06-2-49) 42-82 (38:07-47-68) 57-18 (52:32-61-93)
2003 1323 1304 19 28 076 471 (4-47-4-97) 9856 (97-77-99:13) 1-44 (0-87-2-23)
2004 1130 990 140 30 593 3:69 (3-49-391) 8761 (85:55-8948) 12:39 (10-52-14-45)
2005 894 779 115 29 019 3-08 (2:88-3-29) 87-14 (84:76-89-26) 12-86 (10-74-15-24)
2006 716 560 156 28 921 2-48 (2:30-2:66) 7821 (75:01-81-18) 21-79 (18-:82-24-99)
2007 986 953 33 30 845 3-20 (3-00-3-40) 9665 (95:33-97-69) 3-35 (2:31-4:67)
2008 781 448 333 18 628 4-19 (3:91-4-49) 57-36 (53-81-60-86) 4264 (39-14-46-19)

Brazil 1999 - 47 6 - - 88-68 (76:97-95-73) 11-32 (4:27-23-03)
2001 - 16 20 - - 44-44 (27-94-61-90) 5556 (38:10-72-06)
2002 - 12 31 - = 2791 (15-33-43-67) 7209 (56-33-84-67)
2003 101 97 4 1080 9-35 (7-68-11-25) 96:04 (90-17-98:91) 3-96 (1-09-9-83)
2004 157 126 31 1939 810 (6:92-940) 8025 (73-16-86:17) 19-75 (13-83-26:84)
2005 99 57 42 2350 421 (3-44-5-11) 57-58 (47-23-67-45) 42-42 (32:55-5277)
2006 239 187 52 3131 7-63 (6:73-8:62) 7824 (72-47-83-30) 2176 (16:70-27-53)
2007 58 39 19 4457 1-30 (0-99-1-68) 67-24 (53:66-78-99) 3276 (21:01-46:34)
2008 298 169 129 3918 7-61 (6:79-848) 5671 (50-87-62-41) 43-29 (37-59-49-13)

Chile 1999 113 21 - 84-33 (77-:05-90-03) 15:67 (9-97-22-95)
2000 356 347 9 2749 12-95 (11-72-14-26) 97-47 (95-26-98-84) 2-53 (1-16-4-74)
2001 585 1206 218 19 232 3:04 (2:80-3-29) 84-69 (82:71-86:52) 15:31 (13-48-17-29)
2002 554 536 49 19912 278 (2:56-3-02) 9162 (89-:08-93-74) 8-38 (6:26-10:92)
2003 1037 553 1 24 137 4-30 (4-04-4-56) 99:82 (99-00-100-00) 0-18 (0-00-1-00)
2004 914 873 164 23 626 3-87 (3-63-4-12) 84-19 (81-82-86-35) 15-81 (13-65-18:18)
2005 710 744 170 24 858 2-86 (2:65-3-07) 8140 (7872-83-87) 18:60 (16:13-21-28)
2006 799 676 34 24 029 3-33 (3:10-3-56) 95-21 (93:37-96:66) 4-79 (3:34-6'63)
2007 686 618 181 20125 341 (3:16-3:67) 77-35 (74:28-80-21) 2265 (19-79-2572)
2008 56 643 43 405 13:83 (10-62-17-58) 93-73 (91:65-9543) 627 (4-57-8-35)

Colombia 1999 32 53 3 488 656 (4-53-9-13) 94-64 (85-13-98-88) 5-36 (1-12-14-87)
2000 21 32 0 414 5-07 (3:17-7-65) 100-00 (89-11-100-00) 0-00 (0-00-10-89)
2002 31 22 9 517 6-00 (4-11-8-40) 70-97 (51-96-85-78) 29-03 (14-22-48:04)
2003 67 66 1 381 17-59 (13-90-21-79) 98-51 (91-96-99-96) 1-49 (0-04-8:04)
2004 67 22 45 712 9-41 (7-37-11-80) 32-84 (21-85-45-40) 67-16 (54:60-78:15)
2005 77 70 7 972 7-92 (6:30-9-80) 9091 (82:16-96:27) 9-09 (3-73-17-84)
2006 49 47 2 617 7-94 (5-93-10-36) 95:92 (86-02-99-:50) 4-08 (0-50-13-98)

Costa Rica 2008 - - - 2482 0-97 (0-62-1-44) -

Ecuador 2007 - 40 2 - - 95-24 (83:84-9942) 476 (O~58—1 6-16)

El Salvador 2006 22 - - 398 5-53 (3-50-8:25) - -
2008 24 - — 369 6:50 (4:21-9:52) - -

French Guiana 2002 72 68 4 273 26:37 (21-25-32:02) 94-44 (86-38-9847) 5-56 (1-53-13:62)
2008 27 6 - 81-82 (64-54-93-02) 1818 (6:98-35-46)

Honduras 2007 5 - - 139 3:60 (1-18-8:19) - -
2008 6 - - 256 2:34 (0-86-5-03) — -

México 2000 568 546 22 3731 15-22 (14-09-1642) 96:13 (94-19-97-56) 3-87 (2:44-5-81)
2001 83 81 2 991 8:38 (6:73-10-28) 97:59 (91-57-99:71) 2:41 (0-29-843)
2002 108 61 47 1655 653 (5:38-7-82) 56-48 (46:60-66-00) 43-52 (34-00-53-40)
2003 376 357 19 3098 12:14 (11-01-13-34) 94-95 (92-22-96:93) 5-05 (3-07-7:78)
2004 61 27 34 2375 257 (1:97-3-29) 44-26 (31-55-57-55) 55-74 (42-45-68-45)
2005 297 274 23 2721 1092 (9:77-12:15) 92-26 (88:61-95:03) 7-74 (4-97-11-39)
2006 97 49 48 4189 2-32 (1-88-2-82) 50-52 (40-17-60-83) 4948 (39:17-59-83)
2007 389 351 38 5497 7-08 (6:41-7-79) 90-23 (86:84-92-99) 9-77 (7-01-13-16)
2008 126 110 16 5232 2-41 (2:01-2-86) 87-30 (80-20-92-56) 12-70 (7-44-19-80)

Panama 2007 71 52 19 612 1160 (9:17-14-41) 73-24 (61-41-83-06) 2676 (16-94-38:59)
2008 83 65 18 957 867 (6:97-10-64) 7831 (67-91-8661) 2169 (13-39-32:09)

Paraguay 2000 38 0 = 100-00 (90-75-100-00) 0-00 (0-00-9-25)
2001 91 39 52 261 34-87 (29-09-40:99) 42-86 (32:53-53:66) 57-14 (46:34-67-47)
2002 31 15 16 150 2067 (14-49-28:03) 4839 (30-15-66-94) 51:61 (33:06-69-85)
2003 37 31 6 15 516 0-24 (0-17-0-33) 8378 (67-99-93-81) 16:22 (6:19-32:01)
2004 118 11 7 1317 896 (7-47-10-63) 94-07 (88:16-97-58) 5:93 (2-42-11-84)
2005 83 75 8 1089 7-62 (6:12-9:36) 90-36 (81:89-95:75) 9-64 (4-25-18:11)
2008 17 - - 936 1-82 (1-06-2-89) - -
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Influenza

Percentage Percentage
Percentage* type A** type B**

Country Year All Type A Type B? N % (95% Cl) % (95% Cl) % (95% Cl)

Peru 2002 623 377 246 896 69:53 (66-40-72-53) 60-51 (56-55-64-37) 39-49 (35:63-43-45)
2003 757 637 120 1912 39:59 (37-39-41-82) 84-15 (81-35-8668) 15-85 (13:32-1865)
2004 435 350 85 1874 2321 (21-32-25-19) 80-46 (76-42-84-08) 19:54 (15-92-23-58)
2005 394 374 20 1729 22:79 (20-83-24-84) 94-92 (92-27-96-87) 5-08 (3:13-7:73)
2006 131 114 17 2610 5:02 (4-21-593) 87-02 (80-04-92-26) 1298 (7-74-19-96)
2007 84 59 25 2370 3-54 (2-84-4-37) 70-24 (59-27-79:73) 2976 (20-27-40-73)
2008 119 86 3B 2184 545 (4-53-6-48) 72-27 (63:32-80-08) 27-73 (19:92-36:68)

Uruguay 2002 10 24 - 2941 (15:10-47-48) 70-59 (52-52-84-90)
2003 83 80 3 305 27-21 (22-:30-32-58) 96-39 (89-80-99-25) 3:61 (0:75-10-20)
2004 46 36 10 432 1065 (7-90-13-95) 78:26 (63:64-89-05) 21-74 (10-95-36:36)
2005 117 86 31 275 4255 (36:63-48:62) 7350 (64-55-81-23) 26-50 (18-77-35:45)
2006 54 52 2 151 35-76 (28:14-43-96) 96:30 (87-25-99:55) 3-70 (0-45-12-75)
2007 66 58 8 516 12:79 (10-03-15:98) 87-88 (77-51-94-62) 12:12 (5-38-22-49)
2008 80 35 45 376 21-28 (17-25-25-76) 43-75 (32:68-55-30) 56-25 (44:70-67-32)

Venezuela 2004 12 - - 186 6-45 (3:38-11-00) - -
2006 52 32 20 787 6:61 (4-97-8:57) 61:54 (47-:02-74-70) 3846 (25:30-52-98)

*The denominator is the number of specimens received by influenza centers.

**The denominator is the number of specimens positive for influenza.

Discussion

Influenza virus has an unparalleled potential to cause epi-
demics and global pandemics.®” The disease affects millions
of people all over the world and leads to fatal complica-
tions in approximately 1 million people every year.*’® In
LA&C, seasonal influenza has been the major cause of
respiratory infection-associated morbidity and mortality in
older adults and younger children.®°

In this systematic review, 31 articles, 75 sub-studies from
the FluNet database, the book Health in the Americas 2007
Edition, and 10 reports from collaborative groups were ana-
lyzed. We included information mostly derived from sur-
veillance systems, case series, and cross-sectional studies,
which were based on samples from patients who attended
healthcare centers or specific sub-populations. The annual
incidence rate of ILI per 1000 person, years was found to
be 36 080 per 100 000 person, years. Meta-analysis was
performed on four prospective studies with the highest
incidence observed in the <5, year age group. It is impor-
tant to acknowledge that there may have been underreport-
ing of ILI cases in these studies and thus the rates
calculated here may be lower than the true value, highlight-
ing the need of alternative methods, as presented in this
report, to estimate the real burden of influenza.

The burden of influenza was high, with increased risk of
morbidity and mortality in children under 5 years of age
and in the elderly population having underlying medical
problems. Consequently, these patients also contributed
significantly to the economic burden of the country in

terms of hospitalization, treatment, and other resource
costs. The rate of hospitalization due to respiratory diseases
in children in the United States aged <5 years varied from
100 to 500 per 100 000 children in different reports.®'*
Studies in temperate regions in Europe show similar
figs.'>'*'® In Hong Kong, where the epidemiological pat-
tern is similar to the tropical zone, higher hospitalization
rates (2093-2882 per 100 000) were reported.'”

No meaningful conclusions could be drawn on influ-
enza-related mortality since Chile was the only country
with available mortality data attributable to influenza
(overall 0-4 per 100 000 persons; 4-1 per 100 000 persons
in 265, year age group). Influenza and all-cause pneumonia
deaths are reported together for the majority of LA&C offi-
cial MOH databases.**®" While these deaths were origi-
nated both from laboratory-confirmed and ILI cases, and
from bacterial pneumonia cases, they still provide a broad
complementary perspective of the upper limit of influenza
burden. Chilean data were in line with previous studies
demonstrating that influenza-related mortality rate was the
highest in the <5, year and >65, year age groups.”>”> One
study in the United States used a regression model to attri-
bute an annual average of 41 400 deaths (95% CI: 27 100—
55 700) to influenza between 1979 and 2001.”* Other stud-
ies in the United States and England have also shown that
influenza infections were seldom fatal in younger adults,
but led to deaths (range: 0-8—6-7 per 100 000 persons) in
the <5, year age group.”>”®

Meta-analysis of the proportion of influenza-positive
specimens among all specimens received by influenza
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Table 7 Percentage of subtype H1, H3, and NT out of Type A strains by country and year

Percentage Percentage Percentage
Subtype Subtype Subtype subtype H1 subtype H3 subtype NT®
Country Year H1 H3 non-specified N % (95% Cl) % (95% Cl) % (95% Cl)
Argentina 1999 8 45 101 154 5-19 (2:27-9-98) 2922 (22-18-37-08) 6558 (57-51-73:04)
2000 117 10 281 398 29-40 (24-96-34-14) 0-00 (0-00-0-92) 70-60 (65-86-75:04)
2001 1 417 377 2795 0-13 (0-00-0-70) 52-45 (48:91-55-97) 47-42 (43-90-50-96)
2002 23 10 149 182 1264 (8:18-18:36) 549 (2:67-9-87) 81-87 (75-49-87-18)
2003 263 249 792 1304 20:17 (18:02-22-45) 19-10 (17-00-21-34) 60-74 (58-:03-63-40)
2004 0 483 507 990 0-00 (0-00-0-37) 4879 (45-63-51-95) 51-21 (48-:05-54-37)
2005 0 453 326 779 0-00 (0-00-0-47) 5815 (54-60-61-64) 41-85 (38:36-45-40)
2006 265 26 269 560 47-32 (43-12-51-55) 4-64 (3:06-673) 4804 (43-83-52-26)
2007 0 321 632 953 0-00 (0-00-0-39) 33:68 (30:68-3678) 6632 (63-22-69:32)
2008 20 0 428 448 4-46 (2:75-6'81) 0-00 (0-00-0-82) 95-54 (93-19-97-25)
Brazil 1999 0 1 46 47 0-00 (0-00-7-55) 2-13 (0-05-11-29) 97-87 (88:71-99-95)
2003 25 26 46 97 2577 (17-42-35:65) 2680 (18:32-36:76) 47-42 (37-19-57-82)
2004 4 34 88 126 3-17 (0-87-7-93) 2698 (19-47-35-62) 69-84 (61-03-77-69)
2005 3 3 51 57 5-26 (1-10-14-62) 5:26 (1-10-14-62) 89:47 (78-48-96:04)
2006 41 26 120 187 21-93 (16-22-28:55) 1390 (9-29-19:71) 64:17 (56-85-71-04)
2007 4 12 23 39 10-26 (2-87-24-22) 3077 (17-02-47-57) 5897 (42:10-74-43)
2008 96 0 73 169 56-80 (48-98-64-39) 0-00 (0-00-2-16) 43-20 (35:61-51-02)
Chile 1999 1 33 79 113 0-89 (0-02-4-83) 29:20 (21-03-38:50) 69-91 (60-57-78:18)
2000 2151 3 193 347 43-52 (38-23-4891) 0-86 (0-18-2-51) 55:62 (50-22-60-92)
2001 4 245 957 1206 0-33 (0-09-0-85) 20-32 (18:08-22-70) 79:35 (76:96-81-61)
2002 105 0 431 536 19:59 (16:31-23-21) 0-00 (0-00-0-69) 80-41 (76:79-83:69)
2003 2 316 235 553 0-36 (0-04-1-30) 57-14 (52:90-61-31) 42:50 (38:33-46:74)
2004 0 478 395 873 0-00 (0-00-0-42) 54-75 (51-:38-58-09) 45:25 (41-91-48-62)
2005 0 468 276 744 0-00 (0-00-0-49) 62-90 (59:32-66-38) 37-10 (33:62-40-68)
2006 151 192 333 676 22:34 (19-25-25:67) 2840 (25:03-31-97) 49:26 (45-43-53-10)
2007 7 310 301 3618 113 (0-46-2-32) 50-16 (46-15-54-18) 4871 (44-70-52-73)
2008 393 0 250 643 61-12 (57-23-64-91) 0-00 (0-00-0-57) 38:88 (35:09-42:77)
Colombia 1999 0 43 10 53 0-00 (0-00-6-72) 81:13 (68:03-90-56) 18:87 (9-44-31:97)
2000 22 5 5 32 6875 (49-99-83-88) 15:63 (5-28-32-79) 15:63 (5-28-32-79)
2003 1 57 8 66 1-52 (0-04-8:16) 8636 (75:69-93-57) 12:12 (5-38-22-49)
2005 0 2 68 70 0-00 (0-00-5-13) 2:86 (0-35-9:94) 97:14 (90-06-99-:65)
2006 0 0 47 47 0-00 (0-00-7-55) 0-00 (0-00-7-55) 100-:00 (92-45-100-00)
Ecuador 2007 38 0 2 40 95-00 (83-08-99-39) 0-00 (0-00-8-81) 5:00 (0-61-16-92)
French Guiana 2002 0 59 9 68 0-00 (0-00-5-28) 8676 (76:36-93-77) 13:24 (6:23-23:64)
México 2000 4 23 519 546 0-73 (0-20-1-87) 4-21 (2:69-6-25) 95-05 (92-89-96-72)
2001 g 6 66 781 1111 (5-21-20-05) 7-41 (2:77-15-43) 8148 (71-30-89-25)
2002 3 6 52 61 4-92 (1-03-13-71) 9-84 (3:70-20-19) 8525 (73-83-93-02)
2003 24 79 254 357 6-72 (4-35-9-84) 22:13 (17-93-26-80) 71:15 (66-15-75-80)
2005 26 94 154 274 9-49 (6:29-13-59) 34:31 (28:70-40-26) 56-20 (50-11-62:17)
2006 83 14 32 49 6:12 (1-28-16-87) 28:57 (16:58-43-26) 6531 (50-36-78:33)
2007 76 95 180 351 21:65 (17-46-26:33) 27-07 (22-49-32-:04) 51-28 (45-92-56-62)
2008 16 63 31 110 14-55 (8-55-22-54) 57:27 (47-48-66-66) 28:18 (20-02-37-56)
Panama 2007 0 0 52 52 0-00 (0-00-685) 0-00 (0-00-6-85) 100-:00 (93:15-100-00)
2008 0 0 65 65 0-00 (0-00-5-52) 0-00 (0-00-5-52) 100-00 (94-:48-100-00)
Paraguay 2000 0 0 38 38 0-00 (0-00-9-25) 0-00 (0-00-9-25) 100-00 (90-75-100-00)
2001 0 0 39 39 0-00 (0-00-9-03) 0-00 (0-00-9-:03) 100-00 (90-97-100-00)
2003 0 15 16 31 0-00 (0-00-11-22) 48-39 (30-15-66-94) 51-61 (33-06-69-85)
2004 0 51 60 11 0-00 (0-00-3-27) 45-95 (36-45-55-67) 54-05 (44-33-63-55)
2005 2 27 46 75 2:67 (0:32-9-30) 36-00 (25-23-47-91) 61:33 (49-:38-72-36)
Peru 2002 90 222 65 377 23-87 (19-66-28:50) 58-89 (53:73-63-90) 17-24 (13-57-21-44)
2003 47 85 505 637 7-38 (5-47-9-69) 13:34 (10-80-16:23) 79:28 (75-92-82-36)
2004 78 66 206 350 22:29 (18:03-27-:01) 18:86 (14-89-23:36) 58:86 (53-50-64-06)
2005 145 42 187 374 3877 (33-80-4391) 11-23 (8:21-14-88) 50-00 (44-82-55:18)
2006 2 1 111 114 1-75 (0-21-6:19) 0-88 (0-02-4-79) 97:37 (92-50-99-:45)
2007 0 0 59 59 0-00 (0-00-6-06) 0-00 (0-00-6-06) 100-00 (93-94-100-00)
2008 2 0 84 86 2-33 (0-28-8:15) 0-00 (0-00-4-20) 9767 (91-85-99-72)
Uruguay 2003 16 37 27 80 20-00 (11-89-30-44) 4625 (35:03-57-76) 33:75 (23-55-45-19)
2004 0 5 31 36 0-00 (0-00-9-74) 13-89 (4-67-29-50) 8611 (70-50-95-33)
2005 2 26 58 86 2:33 (0-28-8-15) 30-23 (20-79-41-08) 67-44 (56-48-77-16)
2006 10 0 42 52 1923 (9:63-32'53) 0-00 (0-00-6-85) 80-77 (67-47-90-37)
2007 0 32 26 58 0-00 (0-00-6:16) 55-17 (41-54-68-26) 44-83 (31-74-58:46)
2008 25 0 10 35 71-43 (53-70-85-36) 0-00 (0-00-10-00) 28:57 (14-64-46:30)
Venezuela 2006 18 14 0 32 5625 (37:66-73-64) 43-75 (26:36-62-34) 0-00 (0-00-10-89)
| 1026 © 2012 John Wiley & Sons Ltd
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Figure 3. Percentage of influenza in samples by country and year: initial (1999) and final (2008) reports.

Table 8 Percentage of confirmed influenza in ILI and LRTI by age groups

Influenza Percentage Percentage
Number of Percentage % Number Type A % Type B %
Age groups studies N (95% CI) of studies N (95% CI) (95% CI)
Confirmed  0-5 years 5 1513 2453 (16:94-33-01) 5 390 94-29 (83-05-99-66) 5-71 (0-34-16:95)
influenza ~ 5-14 years 4 1193  29-98 (23-19-37-25) 4 382 83-36 (45-88-99-98) 16:64 (0-:02-54-12)
in ILI 14-59 years 4 1891 1921 (1559-2312) 4 352  84:01 (60-02-98-10)  15:99 (1-90-39-98)
60 or more 3 149 1855 (12:79-25:10) 3 27  83:89 (50:73-99:77) 16:11 (0-23-49-27)
Any age* 7 12584 16-32 (10-41-23-26) 7 1898 8562 (73:-84-94:30) 14-38 (5:70-2616)
NR 3 975  41-57 (5-09-85-05) 3 262 80-86 (65:07-92:72) 19-14 (7-28-34-93)
Confirmed  0-2 years 18 6716 448 (3:07-614) 7 223 8353 (69:70-93:74) 1646 (6:26-30-30)
influenza  0-5 years 16 142 149 3-00 (2-20-3-91) 15 4078  87-12 (79:31-93-29)  12-88 (6:71-20-69)
in LRTI 5to 14/ 10 6856  11-35 (5:06-19-73) 9 796  76:16 (57-11-90-92)  23-84 (9:08-42-89)
16 years
14/16 to 5 2303 1938 (16:47-22-47) 5 435  79-20 (55-22-95-48)  20-80 (4-52-44-78)
>59 years
260 years 4 457 6:66 (4-57-9:11) 4 29 9225 (80-87-98-76) 7-75 (1-24-19-13)
All ages” 18 217 784 2-98 (2-:91-3-06) 18 7111 7922 (70-25-86:94)  20-78 (13:06-29:75)
NR 3 1271 1179 (2:04-28-01) = = = =

“Studies without a specific age range.
ILI, influenza-like illnesses.

centers over a 10, year period (1999-2008) showed a range
of 47-54%. Of all influenza-positive specimens analyzed
during the period of study, type A was more frequent than
type B, accounting for 81-8% and 18-2% of influenza-posi-

tive samples, respectively. The percentages of laboratory-
confirmed influenza appeared to fluctuate within the
period studied, probably due to the severity of annual epi-
demics. Assessment of the percentage of influenza-positive

© 2012 John Wiley & Sons Ltd
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specimens per country demonstrated diverse rates between
different countries. This could be due to the sampling of
patients with different case definitions. Additionally, each
country used different baseline and epidemic curves to
determine the situation at a given moment, so comparison
of the percentages of influenza clinical specimens between
countries was not possible. When all studies were grouped,
influenza type A predominated in all the years assessed.
However, when analyzed by country and year, influenza B
was the most prevalent type in Argentina, Brazil, and Uru-
guay in 2002, Colombia and Mexico in 2004, and Paraguay
in 2001. With respect to the proportion of type A-positive
samples accounted for by the different influenza subtypes,
H3 influenza viruses were found to be more frequent,
although a high proportion of viruses were not subtyped.

As a limitation, substantial heterogeneity was observed;
however, the use of a random effect model provided con-
servative estimations (e.g., on the proportion of influenza
cases meta-analyses).

When conducting seasonal influenza circulation studies
using specimens collected at international reference centers,
it was generally considered sufficient to analyze only a min-
imal proportion of isolates to determine the influenza
strain in circulation. The circulation of H3 or H1 subtypes
did not appear to show a definite trend when analyzed by
season or by country. Some calendar years were character-
ized by the circulation of one unique subtype, while in
others there was co-circulation of H3 and H1.

While sentinel surveillance is not adequate for capturing
ILI incidence, it is still useful to learn about flu yearly season-
ality patterns and to obtain information related with flu types
and subtypes, genetic changes, and the emergence of antiviral
resistance. Different surveillance systems coexist in the region
and even in a country: virological surveillance, sentinel sites
or units, population-based studies, outbreak investigations.
In general, it is not possible to estimate what proportion of
the ILI cases has been confirmed as influenza cases because
the mentioned systems do not circumscribe a definite popu-
lation, except for Chilean data where samples are provided
by hospitals attending a restricted population. Important
underreporting could have arisen from mild episodes that
may have not sought medical attention, and also due to the
passive nature of the surveillance in LAC countries.

Respiratory syncytial virus (RSV) is the most frequent
viral agent causing severe acute LRTI, needing hospitaliza-
tion in infant and young children worldwide.”’~** The
diagnosis of viral respiratory infections improved in the last
years, and currently comprises 21 national influenza centers
in the region, including detection of RSV, adenovirus, and
para-influenza viruses. Weekly information on the circula-
tion of respiratory viruses started to be organized by PAHO
in 2009. Besides, epidemiological data on bronchiolitis
notifications started to be analyzed at the Ministries of

Health of several countries. In Argentina, bronchiolitis
notifications started in 2004.

The emergence of the HIN1 2009 pandemic virus trig-
gered a number of new investigations, some of them
reflecting ILI incidence data in previously non-studied
regions,'” in an active population-based surveillance in
2008-2009 in the Amazon Basin, Peru, estimated an
age-adjusted incidence of ILI of 467 episodes/1000 person-
years and an age-adjusted incidence rate of 16:5 symptom-
atic influenza virus infections/1000 person, years.

Besides, different testing methods have been employed in
the literature analyzed with marked differences in sensitiv-
ity and specificity for detection of influenza virus and
co-circulating viruses of relevance as RSV. In general, viro-
logical influenza surveillance before HIN1 2009 pandemics
has been performed by immunofluorescence as well as for
etiological studies. Special facilities proportionate new etio-
logical approaches as in the studies by Laguna Torres et al.
1017193 1 Douce et al. in Ecuador.'® Even though,
most of them are biased by the selection of the population

in Peru

or the recruitment sites.
Laboratory-confirmed hospitalizations and
deaths underestimate influenza burden because influenza

influenza

rarely appears on medical records, and death can occur after
secondary bacterial infection or exacerbation of comorbidi-
ties several weeks after the primary viral infection has sub-
sided. Charu et al.'”® estimate influenza-related mortality
rates for interpandemic and pandemic seasons during 2000—
2010, applying Serfling cyclical regression models to monthly
death rates due to I&P, respiratory causes, cardiac causes,
and all-cause mortality, with data obtained from the vital sta-
tistics at the Mexican Ministry of Health.** Results obtained
estimate that the excess pandemic mortality was 06-2-6
times higher than the seasonal mean excess mortality.

Conclusion

We critically reviewed data collected over the last decade
on the circulation of the influenza virus and of its types
and subtypes in LA&C. Although we could not draw solid
conclusions on incidence and use of resources due to heter-
ogeneity between populations, sampling methods, and defi-
nitions used, this review could be informative for decision
makers in adopting measures to control the disease.
Although there has been a considerable improvement in
the influenza surveillance systems in the region, the ILI noti-
fication rate is still unsatisfactory. Limited conclusions can
be drawn from trends identified in the circulation of differ-
ent influenza types or subtypes, or their geographical distri-
bution and spread. In LA&C, pneumonia and influenza are
placed together between the first and eighth leading causes of
death in men and women alike. The highest rates of pneu-
monia and influenza-related deaths are seen in the <5, year
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© 2012 John Wiley & Sons Ltd



and 260, year age groups. To improve our knowledge about
incidence and resource use for influenza in LA&C, more data
from population-based cohort studies are needed.
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