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Background: The World Health Organization (WHO) developed a structured framework to

enable countries to rapidly assess the severity of an influenza pandemic. This framework, the
Pandemic Influenza Severity Assessment (PISA), is intended to be performed weekly during Affiliation
seasonal epidemics so that assessing influenza severity during a pandemic can be done with

2 ! Public Health A f
greater ease and efficiency. ublic Health Agency of Canada,

Ottawa, ON

Objective: Using influenza surveillance indicators within Canada’s FluWatch program from

seasons 2014-2015 to 2018-2019, national PISA thresholds were developed and assessed *Correspondence: fluwatch-

against seasonal data for seasons 2019-2020 to June of 2022-2023. epigrippe@phac-aspc.gc.ca

Outcomes: Canada developed thresholds for each required indicator (transmissibility,

seriousness of disease and impact) for multiple WHO-recommended parameters. The

thresholds were assessed against four seasons, and it was determined that there was a good

agreement between the PISA assessments and the characterization of the season by FluWatch

epidemiologists.

Conclusion: With confidence in the validity of the PISA thresholds, the FluWatch program will

begin to share PISA assessments weekly through the FluWatch report in the 2023-2024 seasons

to help characterize influenza activity in Canada and inform responses to the seasonal influenza

epidemic.
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Introduction
One of the major gaps of the 2009 H1N1 pandemic epidemics, and outputs are shared with the WHO and used in
was the ability of Member States of the World Health routine seasonal influenza situational assessments and reports.
Organization (WHO) to rapidly assess the severity of the The goal is for a country to use PISA during seasonal epidemics
pandemic. To address this gap and to better prepare for so that assessing severity during a pandemic can be done with
future influenza pandemics, the WHO developed a structured greater ease and efficiency.
framework to assess influenza severity, known as the Pandemic
Influenza Severity Assessment (PISA) (1). In this article, the implementation of PISA into Canada's national

influenza surveillance program, FluWatch, is summarized. In

From 2014 to 2016, Canada participated in a WHO pilot that addition to implementing PISA for influenza indicators, PISA
assessed the interim framework for PISA, and this framework was  was also applied to respiratory syncytial virus (RSV) to determine
further refined based on the results from this pilot. In 2017, an whether PISA thresholds could be developed for viruses other

official PISA guidance document was published by the WHO for than influenza.
Member States to implement PISA in their respective regions.
Assessments are meant to be performed weekly during seasonal
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Methods

Data sources

FluWatch is a long-standing national surveillance system that
monitors the spread of influenza and influenza-like illness (ILI)

in Canada. FluWatch is a composite surveillance system
consisting of virological surveillance, influenza and ILI activity
level surveillance, syndromic surveillance, outbreak surveillance,
severe outcome surveillance, and vaccine monitoring (2). All the
data that was considered for PISA originated from the FluWatch
surveillance system.

Indicators and parameters for assessment are outlined in the
PISA guidance document (1) and in subsequent refinements
that were shared among the Member States at working group
meetings (3). A list of each recommended parameter and
associated indicator is found in Table 1. The PISA framework
defines influenza severity through the use of three indicators:
Transmission, Seriousness, and Impact. Each indicator consists of
multiple parameters that countries can use. It is not required for
each country to have every parameter listed by the WHO and it
is up to each country to decide which parameters to monitor:

Transmissibility: how many people in a population get sick from
influenza on a weekly basis

Seriousness: how severely sick individual people get when
infected with the influenza virus

Impact: how the influenza epidemic or pandemic affects the
healthcare system and society. As of 2023, Impact is split into
two indicators: morbidity and mortality, and impact on healthcare
capacity

It is recommended that historical data considered for PISA
captures at least five seasons and, when possible, thresholds by
age are developed.

To develop the thresholds, data for the seasons 2014-2015 to
2018-2019 from the identified FluWatch surveillance indicators
in Table 1 were used. The calculated thresholds were assessed
against four seasons: 2019-2020, 2020-2021, 2021-2022, and
2022-2023 (to June). In the 2022-2023 season, the epidemic
started and ended early (4). Any activity occurring from June to
the end of the surveillance season (August 26, 2023) would not
have affected the season assessment.

Two methods were used to determine the thresholds: Moving
Epidemic Method (MEM) and the WHO method. The MEM
method was developed by Vega et al. and is recommended by
the WHO for Transmissibility and Impact parameters (1,5). The
WHO has developed an online MEM tool (6). The FluWatch
program used the online MEM tool to calculate the thresholds.

The WHO method is recommended for calculating thresholds for
Seriousness (1). To determine the thresholds for moderate, high,
and extraordinary Seriousness, the mean, mean plus 1 standard
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deviation, and mean plus 3 standard deviations of end-of-season
values, respectively, were used. Any value below the mean would
be considered low Seriousness. The Seriousness and Impact
thresholds were developed using Excel 365 (Microsoft Corp.,
Redmond, United States).

Results

Transmissibility

Percentage of tests positive for influenza: The thresholds
for moderate, high and extraordinary were determined to

be 8.0, 27.2 and 34.0 (Figure 1, a). Any value below 8.0 was
considered low. Two seasons (2021-2022 and 2022-2023)
peaked at moderate Transmissibility, one season peaked at
high Transmissibility (2019-2020) and one season (2020-2021)
remained at low Transmissibility for the whole season.

Figure 1: Influenza Transmissibility parameters and
thresholds by FluWatch indicator?, assessed against
data for season 2019-2020 to June 2022-2023 season,
Canada

a) % positive for influenza b) % visits for influenza-like illness (ILI)

B S I

% visits for ILI

e/
Z_J NI Nase N

\\\\\\\

— e e 0=
1318 23 28 33 35 40 45 50 3 8 13 18
Surveillance week

35 40 45 50 3 8
Surveillance week

) Number of laboratory confirmed influenza outbreaks d) % positive for RSV

200 20

175
150
125
100
75
50
25

Number of outbreaks
% positive for RSV

° AV
35 40 45 50 3 8 13 18 23 28 33
Surveillance week
2022-2023 ---- 2021-2022 === 2020-2021

0
35 40 45 50 3 8
Surveillance week

1318

Seasons 2019-2020

Thresholds Extraordinary High Moderate Low
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2 Figure is divided in the following quadrants: a) percent positive for influenza; b) percent visits
for influenza-like illness (ILI); c) number of laboratory confirmed influenza outbreaks; d) percent
positive for RSV

Percentage of visits for ILI: The thresholds for moderate, high
and extraordinary percentage of visits for IL| were determined
to be 1.8, 2.6 and 4.3 (Figure 1, b). Any value below 1.8 was
considered low. Two seasons (2019-2020 and 2022-2023)
peaked at high Transmissibility, one season peaked at moderate
Transmissibility (2021-2022), and one season (2020-2021)
remained at low Transmissibility for the whole season.

Number of laboratory-confirmed influenza outbreaks:

The thresholds for moderate, high and extraordinary were
determined to be 18, 69 and 166 (Figure 1, c). Any value below
18 was considered low. Two seasons (2019-2020 and 2022-2023)
peaked at high Transmissibility and the other two seasons
remained at low Transmissibility for the whole season.
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Table 1: WHO PISA parameters, FluWatch indicators and data sources used, Canada, season 2014-2015

to 2018-2019

WHO recommended parameter FluWatch indicator dFIuWatch
ata source

Transmissibility

Weekly ILI or MAARI cases as a proportion of total visits or
incidence rate

% visits for ILI

Sentinel Primary
Care Provider ILI
Surveillance Program

Composite (product) of weekly ILI or MAARI rates and weekly
percentage positivity for influenza

N/A

Data not available

(ILI rates and
percentage positivity
data from FluWatch
indicators do not
come from the same
sites)

Percentage positivity from specific syndromic presentations (e.g.,
ILI, ARI, MAARI)

% positive for influenza
% positive for RSV

Respiratory Virus
Detection Surveillance
System (RVDSS)

Number of influenza or respiratory outbreaks reported in care
facilities housing elderly or other susceptible groups

Number of laboratory-confirmed influenza outbreaks

Outbreak surveillance

Other healthcare system usage for mild respiratory illness

N/A

Data not available

Data from participatory surveillance

Seriousness

Cumulative death: hospitalization ratio

% FluWatchers participants reporting cough and fever

Number of in-hospital influenza deaths (all cases and
by ages 0-19, 20-64 and 65+)

Number of influenza hospitalizations (all cases and by
ages 0-19, 20-64 and 65+)

FluWatchers?

Provincial and
Territorial Severe
Outcome Surveillance

(PTSOS)

Cumulative ICU: hospitalization ratio

Number of influenza ICU admissions (all cases and by
ages 0-19, 20-64 and 65+)

Number of influenza hospitalizations (all cases and by
ages 0-19, 20-64 and 65+)

PTSOS

SARI:ILI or SARI:ARI ratios
Impact — Morbidity and Mortality

Weekly number of hospital or ICU admissions for influenza/SARI/
respiratory illness, or rate per unit population

N/A

Number of influenza hospitalizations (all cases and by
ages 0-19, 20-64 and 65+)°

Number of influenza ICU admissions

Data not available

PTSOS

SARI proportion or influenza-confirmed SARI proportion of all

requiring oxygen support
Impact — Healthcare Capacity

Proportion of all (occupied and available) hospital or ICU beds

hospital or ICU admissions N/A Data not available
Number qf patients currently in hosplt.al or ICU YVIth influenza/ N/A Data not available
SARI/respiratory illness, or rate per unit population

Compgsﬁe (product) of weekly SARI rate and weekly percentage N/A Data not available
positivity rates of SARI cases for influenza

Weekly excess pneumonia and influenza or all-cause mortality N/A Data not available
Number of hospitalizations for influenza/SARI/respiratory illness N/A Data not available

currently occupied for influenza/SARI/respiratory illness or all N/A Data not available
causes

Proportion of bet_:ls with oxygen support occupied for influenza/ N/A Data not available
SARl/respiratory illness or all causes

Healthcare workforce absenteeism N/A Data not available
Saturation of primary healthcare capacity N/A Data not available

Abbreviations: ARI, acute respiratory infection; ICU, intensive care unit; ILI, influenza-like illness; MAARI, medically attended acute respiratory infection; N/A, not applicable; PISA, Pandemic Influenza
Severity Assessment; PTSOS, Provincial and Territorial Severe Outcome Surveillance; RVDSS, Respiratory Virus Detection Surveillance System; RSV, respiratory syncytial virus; SARI, Severe Acute

Respiratory Infection; WHO, World Health Organization

2 FluWatchers data are excluded from the analysis, as data is only available for seasons 2016-2017 onwards (3 seasons)
b Rate per unit population can be calculated; however, to keep thresholds consistent with ICU admissions (where rates cannot be calculated), weekly number of hospitalizations will be used
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Percentage of tests positive for RSV: The thresholds for
moderate, high and extraordinary were determined to be 4.0,
11.6 and 16.9 (Figure 1d). Any value below 4.0 was considered
low. Three seasons (2019-2020, 2021-2022 and 2022-2023)
peaked at moderate Transmissibility and one season (2020-2021)
remained at low Transmissibility for the whole season.

Seriousness

Mid-season (week 8) and year end (week 34) values are
recommended for measuring Seriousness indicators. Mid-season
values were the same as the year-end values for each included
season. Thresholds for low, moderate, high and extraordinary are
outlined in Table 2 and Table 3.

Table 2: Cumulative ICU in hospitalization ratio
thresholds (Seriousness indicator), by age groups,
seasons 2019-2020 to 2022-2023, Canada

Season and

age group Threshold level (ratio range)
(years)

Al (g.l o 9 (0.2%?&33) EXt(rgng?ary
2022-2023 X - - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -
Moderate High Extraordinary

(0.10-0.16) (0.17-0.29) (0.30+)
2022-2023 X - - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -
Moderate High Extraordinary

(0.19-0.31) (0.32-0.57) (0.58+)
2022-2023 X - - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 X - - -
Moderate High Extraordinary

(0.09-0.12) (0.13-0.21) (0.22+)
2022-2023 X - - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -

Abbreviations: ICU, intensive care unit; -, threshold not reached
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Table 3: Cumulative death in hospitalization ratio
thresholds (Seriousness indicator), by age groups,
seasons 2019-2020 to 2022-2023, Canada

Season
and age Threshold level (ratio range)
group
(years)
Moderate High Extraordinary
(0.05-0.07) (0.07-0.12) (0.13+)
2022-2023 - X - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -
Moderate High Extraordinary
(0.006-0.013) (0.014-0.029) (0.030+)
2022-2023 - X - -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -
Moderate High Extraordinary
(0.04-0.06) (0.07-0.11) (0.12+)
2022-2023 - X - -
2021-2022 - X - -
2020-2021 X - - -
2019-2020 - X - -
Moderate High Extraordinary
(0.07-0.10) (0.11-0.17) (0.18+)
2022-2023 - - X -
2021-2022 X - - -
2020-2021 X - - -
2019-2020 - X - -

Abbreviation: -, threshold not reached

Cumulative intensive care unit: Hospitalization
ratio

All ages: Seasons 2020-2021, 2021-2022 and 2022-2023 were
classified as low Seriousness. Season 2019-2020 was classified as
moderate Seriousness.

0-19 years: Seasons 2020-2021, 2021-2022 and 2022-2023
were classified as low Seriousness. Season 2019-2020 was
classified as moderate Seriousness.

20-64 years: All seasons were classified as low Seriousness.
65+ years: Seasons 2020-2021, 2021-2022 and 2022-2023 were

classified as low Seriousness. Season 2019-2020 was classified as
moderate Seriousness.

Page 490



@ IMPLEMENTATION SCIENCE

Cumulative deaths: Hospitalization ratio

All ages: Seasons 2020-2021 and 2021-2022 were classified
as low Seriousness. Seasons 2019-2020 and 2022-2023 were
classified as moderate Seriousness.

0-19 years: Seasons 2020-2021 and 2021-2022 were classified
as low Seriousness. Seasons 2019-2020 and 2022-2023 were
classified as moderate Seriousness.

20-64 years: Season 2020-2021 was classified as low
Seriousness. Seasons 2019-2020, 2021-2022 and 2022-2023
were classified as moderate Seriousness.

65+ years: Seasons 2020-2021 and 2021-2022 were classified as
low Seriousness. Season 2019-2020 was classified as moderate
Seriousness and 2022-2023 was classified as high Seriousness.

Impact
The thresholds for Impact were calculated using the WHO
method.

Number of weekly hospitalizations

All ages: The thresholds for moderate, high and extraordinary
were determined to be 68, 160 and 346 (Figure 2, a). Any value
below 68 was considered low. The 2022-2023 season peaked

at extraordinary Impact. The 2019-2020 season peaked at high
Impact. The 2021-2022 season peaked at moderate Impact. The
2020-2021 season remained at low Impact for the whole season.

0-19 years: The thresholds for moderate, high and extraordinary
were determined to be 10, 25 and 53 (Figure 2, b). Any value
below 10 was considered low. The 2022-2023 and 2019-2020
seasons peaked at extraordinary Impact. The 2021-2022 season
peaked at high Impact. The 2020-2021 season remained at low
Impact for the whole season.

20-64 years: The thresholds for moderate, high and
extraordinary were determined to be 68, 160 and 346

(Figure 2, c). Any value below 68 was considered low. The 2022-
2023 season peaked at extraordinary Impact. The 2019-2020
season peaked at high Impact. The 2021-2022 season peaked
at moderate Impact and the 2020-2021 season remained at low
Impact for the whole season.

65+ years: The thresholds for moderate, high and extraordinary
were determined to be 37, 97 and 214 (Figure 2, d). Any value
below 37 was considered low. The 2022-2023 and 2019-2020
seasons peaked at extraordinary Impact. The 2021-2022 season
peaked at moderate Impact. The 2020-2021 season remained at
low Impact for the whole season.
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Figure 2: Influenza Impact parameters and thresholds
by age group (years, where available) and FluWatch
indicator?, assessed against data for season 2019-2020
to June 2022-2023 season, Canada
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2 Figure is divided in the following quadrants: a) number of hospitalizations (all ages); b) number
of hospitalizations (0-19); c) number of hospitalizations (20-64); d) number of hospitalizations
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Number of weekly intensive care unit
admissions

Due to the small weekly numbers, it was determined that
measuring intensive care unit (ICU) admissions by age group
was not feasible. Instead, ICU admissions were measured as
an aggregate of all age groups. The thresholds for moderate,
high and extraordinary were determined to be 9, 22 and 48
(Figure 2, e). Any value below 9 was considered low. The
2022-2023 season peaked at extraordinary Impact. The
2019-2020 season peaked at high Impact. The 2019-2020
and 2021-2022 seasons remained at low Impact for the whole
season.

Discussion

The indicators chosen for PISA are reliable, timely and of high
quality. With the exception of the healthcare capacity (Impact)
indicator, Canada’s FluWatch program has data to support
parameters within each indicator, with age-specific parameters
for the Seriousness and Impact indicators.
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The thresholds resulting from this work allow Canada to assess
influenza severity at a national level during both seasonal
epidemics and pandemics. PISA is a standardized assessment
that is used globally, which allows for country-to-country
comparisons and enables Canada to contribute to the WHO's
global severity assessment for influenza.

The Transmissibility indicator has the greatest number of

unique parameters (percent positive for influenza, number

of laboratory-confirmed outbreaks, percent visits for ILI). The
weekly percentage of tests positive for influenza is currently

used to determine the start and the end of a seasonal epidemic
in Canada; therefore, it is used as the main parameter for
Transmissibility. The others will be used as supporting parameters
to monitor Transmissibility in different populations (outbreaks—
in congregate settings, percent ILI—in the community among
those seeking medical care). With additional surveillance seasons
available, data from participatory surveillance (FluWatchers)
could be added to the Transmissibility indicator as a measure in a
population that does not seek medical care.

Two FluWatch indicators (cumulative ICU to hospitalization
ratio and cumulative death to hospitalization ratio) were used
to assess Seriousness, each stratified by age group (0-19 years,
20-64 years and 65+ years). The availability of age-specific data
will allow the FluWatch program to monitor the Seriousness

for influenza in different age groups. This indicator requires
cumulative data and would be used to assess the season at the
midpoint and at the end.

Two FluWatch indicators (number of weekly hospital admissions,
number of weekly ICU admissions) were used to assess Impact in
the population overall and for three age groups 0-19 years,
20-64 years and 65+ years) for hospitalizations only. The
availability of age-specific data in the hospitalization parameter
will allow the FluWatch program to monitor impact in different
age groups.

The separation of healthcare capacity within the Impact indicator
was a recent change in 2023, resulting from the coronavirus
disease 2019 (COVID-19) pandemic. Healthcare capacity was an
important measure during the COVID-19 pandemic and will likely
be an important measure during a future pandemic. Determining
a reliable source of data and the accumulation of historical data
will be required for the development of this parameter.

The 2019-2020 season was the last pre-pandemic season
included in this assessment. The 2019-2020 season peaked

at high Transmissibility and Impact, while Seriousness was
considered moderate. These assessments are supported by the
characterization of the season by the FluWatch program, where
the concurrent circulation of all seasonal influenza types and
subtypes resulted in higher than average numbers of influenza
detections and hospitalizations (7). With concurrent circulation of
all types and subtypes of influenza, all age groups were affected
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during that season, which is supported by the moderate levels
reported in at least one of the parameters within the Seriousness
indicator for each age group.

Due to public health measures implemented for the COVID-19
pandemic, no community circulation of influenza occurred in
the 2020-2021 season (8). This was evident in the low PISA
assessments for the season. Community circulation of influenza
returned briefly in the spring of the 2021-2022 season (9). This
season peaked at moderate Transmissibility while both Impact
and Seriousness indicators remained low.

The 2022-2023 season was the first season since the 2019-2020
season where influenza began to return to pre-pandemic
circulation patterns. The season started early, with reports of
higher than usual influenza-associated hospitalizations, ICU
admissions, and deaths (10). It peaked at high Transmissibility
and extraordinary Impact, while Seriousness was considered
both low (for ICU to hospitalization ratio) and moderate (for
death to hospitalization ratio). Hospitalization rates were highest
among the 65+ and the 0-4 age groups (10), wherein high and
moderate Seriousness assessments were recorded, respectively.

Transmissibility thresholds within PISA were also developed

for RSV. The Transmissibility threshold for RSV will enable the
FluWatch program to characterize RSV activity for each season.
RSV surveillance has historically been limited to laboratory

data; however, there are efforts to expand Canada'’s national
respiratory surveillance program to include enhanced surveillance
indicators for RSV. As RSV surveillance indicators are developed,
additional PISA parameters for RSV can also be established.
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
could also be another candidate for PISA, as historical endemic/
non-pandemic surveillance data accumulates.

The PISA thresholds were developed using pre-pandemic

data, which might have an effect on the interpretability and
applicability of the thresholds going forward. Upcoming work will
include the internal monitoring of the effects of the pandemic on
influenza trends and calculated thresholds, as well as determining
the appropriateness of including the most recent season’s data
(2022-2023) into threshold assessments for future seasons.

Conclusion

Canada has internally monitored PISA thresholds for the

past four seasons. It has been determined that there is

good agreement between the PISA assessments and the
characterization of the season by FluWatch epidemiologists. The
FluWatch program will begin to share PISA assessments in the
2023-2024 FluWatch reports to characterize influenza activity in
Canada and to help inform public health responses to seasonal
influenza epidemics.

Page 492



@ IMPLEMENTATION SCIENCE

Authors' statement 3. World Health Organization. Proposed updates to PISA

MBM — Data curation, formal analysis, review and editing (indicators and parameters). Geneva, CH: WHO 2023.

SB — Data curation, review and editing Meeting Materials.

LL — Original draft, review and editing

AR — Data curation, formal analysis, review and editing 4. Public Health Agency of Canada. FluWatch report: June

KS — Data curation, review and editing 18 to July 22, 2023 (weeks 25-29). Ottawa, ON: PHAC;
2023. https://www.canada.ca/en/public-health/services/

Competing interests publications/diseases-conditions/fluwatch/2022-2023/weeks-

The authors have no competing interests. 25-29-june-18-july-22-2023.html

5. Vega T, Lozano JE, Meerhoff T, Snacken R, Mott J, Ortiz
de Lejarazu R, Nunes B. Influenza surveillance in Europe:
establishing epidemic thresholds by the moving epidemic
Acknowledgements method. Influenza Other Respir Viruses 2013;7(4):546-58.
Epub 2012 Aug 16. DOI PubMed
The FluWatch team wishes to thank provincial and territorial
surveillance partners and the World Health Organization and the 6. Lozano JE, & jakob2025. lozalojo/memapp: Second release

Pan American Health Organization. The Public Health Agency of of the MEM Shiny Web Application R package (v2.0).
Canada included the following authors from the FluWatch Team: Zenodo, 2018. DOI

Myriam Ben Moussa, Steven Buckrell, Liza Lee, Abbas Rahal and

Kara Schmidt. 7. Public Health Agency of Canada. FluWatch annual

report: 2019-2020 influenza season. Ottawa, ON: PHAC;
. 2021. https://www.canada.ca/en/public-health/services/

Fu ndlng publications/diseases-conditions/fluwatch/2019-2020/
annual-report.html

FluWatch surveillance is funded by the Public Health Agency of

Canada. 8. Nwosu A, Lee L, Schmidt K, Buckrell S, Sevenhuysen C,
Bancej C. National Influenza Annual Report, Canada,
2020-2021, in the global context. Can Commun Dis Rep

References 2021;47(10):405-13. DOI PubMed

1.  World Health Organization. Pandemic Influenza Severity 9. Buckrell S, Ben Moussa M, Bui T, Rahal A, Schmidt K, Lee
Assessment (PISA): A WHO guide to assess the severity of L, Bastien N, Bancej C. National Influenza Annual Report,
influenza epidemics and pandemics. Geneva, CH: WHO,; Canada, 2021-2022: A brief, late influenza epidemic. Can
2017. https://www.who.int/publications/i/item/pandemic- Commun Dis Rep 2022;48(10):473-83. DOI
influenza-severity-assessment-(-pisa)-a-who-guide-to-
assess-the-severity-of-influenza-in-seasonal-epidemics-and- 10. Ben Moussa M, Buckrell S, Rahal A, Schmidt K, Lee L,
pandemics Bastien N, Bancej C. National influenza mid-season report,

2022-2023: A rapid and early epidemic onset. Can Commun
2. Public Health Agency of Canada. Overview of influenza Dis Rep 2023;49(1):10-4. DOI PubMed

monitoring in Canada. Ottawa, ON: PHAC; 2019.
https://www.canada.ca/en/public-health/services/diseases/
flu-influenza/influenza-surveillance/about-fluwatch.html

Page 493 CCDR ¢ November/December 2023 ¢ Vol. 49 No. 11/12


https://www.who.int/publications/i/item/pandemic-influenza-severity-assessment-(-pisa)-a-who-guide-to-assess-the-severity-of-influenza-in-seasonal-epidemics-and-pandemics
https://www.who.int/publications/i/item/pandemic-influenza-severity-assessment-(-pisa)-a-who-guide-to-assess-the-severity-of-influenza-in-seasonal-epidemics-and-pandemics
https://www.who.int/publications/i/item/pandemic-influenza-severity-assessment-(-pisa)-a-who-guide-to-assess-the-severity-of-influenza-in-seasonal-epidemics-and-pandemics
https://www.who.int/publications/i/item/pandemic-influenza-severity-assessment-(-pisa)-a-who-guide-to-assess-the-severity-of-influenza-in-seasonal-epidemics-and-pandemics
https://www.canada.ca/en/public-health/services/diseases/flu-influenza/influenza-surveillance/about-fluwatch.html
https://www.canada.ca/en/public-health/services/diseases/flu-influenza/influenza-surveillance/about-fluwatch.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2022-2023/weeks-25-29-june-18-july-22-2023.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2022-2023/weeks-25-29-june-18-july-22-2023.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2022-2023/weeks-25-29-june-18-july-22-2023.html
https://doi.org/10.1111/j.1750-2659.2012.00422.x
https://pubmed.ncbi.nlm.nih.gov/22897919
https://doi.org/10.5281/zenodo.1173518
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2019-2020/annual-report.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2019-2020/annual-report.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/fluwatch/2019-2020/annual-report.html
https://doi.org/10.14745/ccdr.v47i10a02
https://pubmed.ncbi.nlm.nih.gov/34737672
https://doi.org/10.14745/ccdr.v48i10a07
https://doi.org/10.14745/ccdr.v49i01a03
https://pubmed.ncbi.nlm.nih.gov/36815865

	_Hlk152064321
	_Hlk152064436
	_Hlk152064512
	_Hlk152064653
	_Hlk152065201
	_Hlk152065247
	_Hlk152065292
	_Hlk152065323
	_Hlk152065361
	_Hlk151468982

