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Table 1

Average weekly testing numbers and percentage positive tests for non-SARS-CoV-2 respiratory viruses at sentinel laboratories in Canada for the 2020/2
season and 2014-2019 pre-pandemic seasons.

Pre-pandemic

Average weekly no.
of laboratory tests

Average weekly
% positive

2020/2021 season

Average weekly no. of

Average weekly
% positive tests

Rate ratio of % positivity
for 2020/2021 season
versus pre-pandemic

Virus (min-max) tests(min-max) laboratory tests(min-max) (min-max) period (95% CI)* p-value®
Influenza A 6982 10-40 12856 0-012 0-0015 <0001
(1311 - 17681) (011 - 33.97) (4996 - 20971) (0 - 0-04) (0-0009-0-0024)
Influenza B 6892 2+60 12856 (4996 - 20971) 0-006 0-0028 (0-0012-0-0065) <0-001
(1311 - 17681) (0 - 17-02) (0 - 0-04)

RSV 6207 5496 8890 (4952 -18413) 0-047 0-0169 (0-0122-0-0235) <0001
(1327 - 16348) (022 - 17-80) (0 - 0-10)

PIV 3242 3-09 4586 (2034 - 8486) 0-067 0+0190 (0+0144-0-0250) <0001
(1155 - 7187) (115 - 7.00) (0 - 0-20)

Adenovirus 3412 1-85 4551 (2039 - 7986) 0+460 042336 (0-2002-0-2725) <0001
(1164 - 7207) (085 - 3.34) (0-19 - 0-82)

hMPV 3263 1-85 4578 (2077 - 8485) 0-074 0+0379 (0-0243-0-0592) <0001
(971 - 6890) (0 - 6.74) (0 - 0-19)

Entero/ 2254 17-05 4459 (1868 - 8334) 84463 0+5331 (0-4795-0.5927) <0001

rhinovirus (595 - 5980) (431 - 41-29) (3456 - 24+12)

Coronaviruses™* 2495 3416 (0 - 8+57) 3789 (2032 - 6743) 0-105 0-0275 (0-0186-0+-0406) <0-001
(815 - 6413) (0 - 0-38)
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Nucleic acid

I

Symmetry Icosahedral Helical Icosahedral Helical Complex
of capsid | | e e e ’
Naked or Enveloped Enveloped Enveloped  Naked/Env. Enveloped Enveloped
enveloped | | : | | (cytoplasmic) (cytoplasmic)

l l I 1 | I I ‘ | | l \ | \
Genome ds ds (*)ss (#)ss (#)ss (*)ss (¥)ss (#)ss (=)ss (=)ss (=)ss (=)ss (=)ss (=)ss ss linear ds ds ds ds ds ds ds
architecture 10-18 2seg. «cont. cont. cont. cont. 2copies cont. cont. cont. 3seg. Bseg cont. 2seg (Hor({=) circular linear circle linear linear circular linear

seg. ’ \ ‘ ‘ ‘ gapped ’ (x linked)

| | ’ v

Baltimore class [ll Il v Y v v / IV Vv

ﬁ _

Classification criteria

l#?

7 "4,‘. > g,""“g‘.. ' . :
D 9 ® o O™

Family name Reo Birna Calici Picorna Flavi Toga Retro Corona Filo Rhabdo Bunya -] Para- Arena Parvo  Papova Adeno Hepadna Herpes Irido
myxo | ‘
Voo T o e s A e |
po‘ymerase (*‘) (+) (_) (_) ¥ (") (+) (+) (“) (+) (+) (=) (*)
| | l | | \ | | \ | | ‘
Virion 60-80 60 3540 28-30 40-50 60-70 80-130 80-160 8OX 70-  90-120 156-300 50-300 1826 45-55 - 42 150-200  125-300 170-200

diameter (nm) ’ ‘ ’ ‘ ’ ‘ 790-14,000 85 X ' ’ ’ | [ ‘ X 300-450
| 130-380 ‘ |
| |

Genome size ,, ,; = 12 35-9 16-21 127 13-16 13.5-2| 6 | 1620 10-14 5-8 32 120-200 150-350 100 130-280
(total in kb)

Properties

R EE s RNAE A B T Ak s & # (Orthomyxoviridae family)
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TABLE 1 Different types of influenza virus
Type of influenza  Symptoms Affect Subgroups Epidemiology
A Mild to severe Animal and human Divided based on the antigenic properties Widespread

(16 hemagglutinin and 9 neuraminidase)

B Mild Only human Not classified by subtype Not cause pandemics
Mild Human and some animals  Not classified by subtype Not cause epidemics
D Mild Animals, unknown in Not classified by subtype Not widespread Virol J. 2021 Nov 22;18(1):230.

human

J Med Virol. 2021 Aug;93(8):4638-4646.
Curr Biol. 2024 Aug 5;34(15):R716-R721.
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Lipid envelope derived
from host cells
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Current Biology

Figure 2. The host distribution of influenza A viruses.

The x-axis represents the H1-H18 subtypes of HA genes. The y-axis represents the N1-N11 subtypes of NA genes. The pie chart shows the se-" -
quence characteristics of the combination HxNy of HA and NA subtypes for influenza A viruses. Regarding pies, different colors represent the host
origins, and the size of the pie is proportional to the number of sequences for each subtype. Data about sequences of influenza A viruses were
downloaded from the GISAID database on November 7, 2023.

Curr Biol. 2024 Aug 5;34(15):R716-R721.
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Pandemic Influenza 2009 - Natural history of swine influenza
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Origin of the novel avian influenza A H7N9 virus
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Table 1. Pandemic influenza A viruses since the 20" century.

Pandemic Subtype Duration Deaths Epidemic
1918 Flu H1N1 1918-1919 51-81 million 1918-2009
1957 Flu H2N2 1957-1958 1-4 million 1957-1968
1968 Flu H3N2° 1968-1970 ~2 million 1968-present
1977 Flu H1N1 1977 ~0.7 million 1977-2009
Swine Flu H1N1be 2009-2010 0.15-0.575 million 2009-present

The major flu pandemics are listed by their common names, subtype, and peak pandemic
years. Deaths represent the pandemic-stage deaths, and epidemic phase represents the period
during which the descendants of pandemic strains (seasonal flu strains) continued to circulate in
humans. @The 1977 Flu is a descendant of the 1918 Flu. PAfter the pandemics, HIN1 and H3N2
influenza viruses continue to circulate in humans as seasonal flu. “The descendant H1N1 viruses
of the Swine Flu have replaced the 1918 Flu-like HIN1 in humans since 2009.

Curr Biol. 2024 Aug 5;34(15):R716-R721.
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Central
- Headache

Muscular
- (Extreme)

tiredness

Joints

Intestinal

- Diarrhea 0>

Nasopharynx

- Runny or stuffy
nose

- Sore throat

Systemic
- Fever (usually

—Respiratory
- - Coughing

- Vomiting




Table |I. Comparing and Contrasting Symptoms of Influenza, COVID-19, Common Cold, and Seasonal Allergies
Seasonal

Upper Respiratory Illness Symptoms Influenza COVID-19 Common Cold Allergies
Cough Present Present, dry Present (mild to Present

moderate) (mild)
Fever with or without chills Present Present Rare Absent
Fatigue Present Present Some Absent
General malaise Present Present Present Absent
Shortness of breath or difficulty breathing Present Present Absent Absent
Sore throat Uncommon Present Some
Congestion or runny nose Present Present Present Present
Headache Present Present Rare Present
Joint pain Not reported Absent Absent
Myalgia Present Present Absent Absent
Ocular symptoms (itchy, red, swollen, eyes) Absent Absent Present Present
Rhinorrhea Absent Not reported Present Present
Sneezing Absent Not reported Present Present
Earaches Absent Not reported Some Present
New loss of taste or smell Absent Present Absent Absent
Nausea and/or vomiting Rare Some Absent Absent
Diarrhea Rare Some Absent Absent
Confusion Absent Some Absent Absent

Sources: Dykewicz et al,** Eccles,*® Jiang et al.

J Midwifery Womens Health. 2021 Jan;66(1):45-53.



WHO definitions of disease severity for
influenza

Clinical practice guidelines

for influenza

Non-severe influenza Severe influenza
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Complications of Influenza

Cardiovascular?®
Cerebrovascular accidents
Ischemic heart disease
Myocarditis

Hematologic?®

Hemolytic uremic syndrome
Hemophagocytic syndrome
Thrombotic thrombocytope-
nic purpura
Musculoskeletal®?¢

Myositis

Rhabdomyolysis
Neurologic?®

Acute disseminated
encephalomyelitis

Encephalitis
Guillain-Barré syndrome

Postinfluenza encephalopathy
(neurologic symptoms occur-
ring after resolution but within
3 weeks of primary infection)

Reye syndrome

Transverse myelitis

Ocular?®

Conjunctivitis (most
common)

Optic neuritis
Retinopathy

Uveal effusion syndrome
Pulmonary®%#

Acute respiratory
distress syndrome
Diffuse alveolar
hemorrhage

Hypoxic respiratory
failure

Primary viral pneumonia
Secondary bacterial
pneumonia

Renal®

Acute kidney injury

(e.g., acute tubulo-
interstitial nephritis,
glomerulonephritis,
minimal change disease)

Multiorgan failure

Am Fam Physician. 2019;100(12):751-758

TABLE 5
complications

Individuals at the highest risk of influenza

Adults aged 65 years and older

Children aged 4 years old and younger

Women who have delivered babies <14 days ago

Pregnant women during influenza season

Residents of long-term care facilities

People with cardiovascular, pulmonary, renal, and neurologic disorders

Individuals with a weakened immune system due to HIV or AIDS and
cancers

Children 6 months to 18 years old receiving long-term aspirin
medications

Persons with a body mass index (BMI) over 40 or more
Alaska Natives and American Indians

Abbreviations: AIDS, acquired immune deficiency syndrome; HIV, human
immunodeficiency virus.

J Med Virol. 2021 Aug;93(8):4638-4646.
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Pre—pandemic 8 11.7 (3.8-30.6) 0.08 1 NA No. of single No. of influenza-
During—pandemic 15 16.3 (9.2-27.2) 0.32 6 1.91 (0.89-4.11) 0.21 Study influenza infection  bacterial co-infection OR (95%CI)
Post-pandemic 18 22.5(15.7-31.3) Ref 6 277 (2.25342) Ref requiring MV (%) _ requiring MV (%)
Unetratified » 6.1 (205325 0.5 - 1.88 (1.572.26) 0,005 Abelenda-Alonso, G et al, 2020 13 (13.3) 11(20) 1.63[0.68,3.95) e
- Cilléniz, C et al, 2012 9(10.5) 9(21.4) 233[0.85,6.41] e
Study design Cuquemelle, E et al, 2011 26 (47.3) 36 (75) 3.35[1.44,7.76) ——
Prospective 31 23.0(18.0-28.9 Rel 8 2.83 (1.46-5.50) Ref Dhanoa, A et al, 2011 3(83) 3214) 3.00 0.3, 17.09] | S
Retrospective 29 18.7 (12.4-27.1) 0.36 10 2.55(2.08-3.12) 0.95 Martin-Loeches, I et al, 2011 311(58.2) 78 (69) 1.60 [1.04, 2.47] (S
Mixed design 3 11.6 (2.0-46.1) - 2 2.22(0.64-7.68) - Rodriguez, A. H et al, 2016 624 (80.4) 163 (83.2) 1.20 [0.80, 1.82] .
Setting Teng, F etal, 2019 19.(11.3) 12 (29.3) 3.25(1.42,7.40) ——
ED 8 196 “25_29_2) 0.84 2 1.70 (0_55_5_23) _ von Baum, H et al, 2011 4(3.2) 0(0) 0.39[0.02, 7.51] —
General ward 2 17.3 (12.6-23.3) Ref 12 2.83 (1.68-4.78) Ref . o . WA e —
oS (Y el =
ICU 13 28.1 (21.3-36.1) 0.12 6 1.93 (1.63-2.29) 0.99 o LI

OR - odds ratio, ED — emergency department, ICU — intensive care unit, CI — confidence interval, Rel - reference group

Figure 4. Forest plot of the OR of requirement of MV for influenza bacterial co-infection compared to influenza sin-

gle-infection.

J Glob Health. 2023 Jun 16:13:04063.
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Comparative Features of Pulmonary Complications of Influenza

Setting

Clinical history
Physical examination
Sputum bacteriology

Chest radiography

White blood cell count
[solation of influenza virus
Response to antibiotics
Mortality

Primary Viral Pneumonia

Cardiovascular disease;
pregnancy; young adult

Relentless progression from
classic 3-day influenza

Bilateral findings, no
consolidation

Normal flora

Bilateral findings
Leukocytosis with shift to left
Yes

No

High

Secondary Bacterial
Prneumonia

Age, >65 y; pulmonary disease

Improvement, then worsening
after 3-day influenza

Consolidation

Pneumococcus, Staphylococcus,
H. influenzae

Consolidation

Leukocytosis with shift to left
No

Yes

Low

Mixed Viral and Bacterial
Pneumonia

Any associated with A or B

Features of both primary and
secondary pneumonia

Consolidation

Pneumococcus, Staphylococcus,
H. influenzae

Consolidation

Leukocytosis with shift to left
Yes

Often

Variable

Localized Viral Pneumonia

Normal

Continuation of classic 3-day
syndrome

Area of rales
Normal flora

Segmental infiltrate
Usually normal

Yes

No

Very low
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* The imaging findings seen
in patients with HIN1
infection include:

e Consolidations
* Ground-glass opacities

* Interlobular septal
thickening

 Small nodules

* Findings suggestive of small
airways disease

American Journal of Roentgenology. 2011;196: W723-W728 American Journal of Roentgenology. 2011;196: W723-W728



29% 27% require ICU
admission

Pneumonia

18% require
mechanical ventilation

9% Mortality

Fig. 2. Proportion of pneumonia and associated outcomes in patients admitted to the hospital with influenza
infection. (Data from Garg S, Jain S, Dawood FS, et al. Pneumonia among adults hospitalized with laboratory-
confirmed seasonal influenza virus infection-United States, 2005-2008. BMC Infect Dis 2015;15:369.)
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Infect Dis Clin North Am. 2024 Mar;38(1):183-212.



xR & 13 TSARS-CoV-2 , & Tinp | e
L RR %A (2.45%)

/r?ﬁ We systematically searched the Web of Science, PubMed, Scopus, Embase, The Cochrane Library, and CNKI for studies
published between January 01, 2020, and May 31, 2023.

A
Unclassified 1 L B I = 86, 3.41%
169(6.71%)
Influenza B A ——
Influenza A(H3N2) ——
- 5(0.20%)\
bl 0, _/
Influenza A(H1N1) —_— = 2(0.08%)
ionze s - ® Influenza A » Influenza B ® Influenza C ® Influenza Aand B
® Influenza(Unclassified) ~ ® Influenza A(HIN1) Influenza A(H3N2) ® Influenza A(Unclassified)

00 05 10 15 20 25 30 35 40 45 50 55 60

Prevalence (%) Figure 3. The prevalence and proportion of different influenza viruses in patients diagnosed with COVID-19. A, prevalence; B, proportion.
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© Z R ASARS-CoV-2¢nk H4ptt > X R FAZNGRE DR F NREFEE DS E > e B LR E R > 0s[0R = 2,20,
95% CI: 1.68-2.87, P < 0.001] ~ #+5:8 % £ 45[OR = 2.73, 95% CI: 1.46-5.10, P = 0.002]4v7~= Z[OR =
2.92, 95% CI: 1.16-7.30, P = 0.022] -
Int J Infect Dis. 2023 Nov:136:29-36.



Table 1

Meta-analysis of the prevalence of coinfection in subgroups.

Subgroup Category Number of studies Number of patients  Proportion of coinfection (95% P-value 12
confidence interval),%
Gender Male 42 17,084 3.54 (1.92-6.50) 0.643 97%
Female 43 15,956 4.30 (2.43-7.63) 98%
Age <18 20 2426 5.42 (2.76-10.65) 0.442 92%
18-59 16 8469 2.51(0.87-7.21) 96%
=60 19 5619 3.44(1.41-841) 95%
ion Africa 4 6101 1.18(051-2.72) <0.001 45%
| Asia 45 14,619 6.68(4.20-10.64) 98%
EUrope 23 15,544 Z.00(1.35-2.95) 70%
North America 20 25,281 0.44(0.18-1.14) 98%
South America 3 562 1.51(0.78-2.95) 0%
Season Spring 34 20,296 1.56(0.84-2.88) <0.001 97%
lntumn ke G’)'-’. g 'l'l( 1 W) 9’11
Winter 33 9495 8.30(4.91-14.03) 98%
Stage of pandemic __ Pre-Delta phase 76 29,423 2.45(1.56-3.86) 0.162 97%
>§( Delta phase 6 1628 2.57(0.65-10.23) 93%
Omicron phase 7 6143 3.96(1.88-8.34) 97%
Sample Size <50 20 558 7.20(3.97-13.06) 0.003 67%
50-99 16 1185 3.61(1.64-7.91) 90%
100-499 38 8740 2.90(1.63-5.16) 95%
500-999 7 5199 0.69(0.12-4.04) 94%
>1000 14 46,425 0.77(0.25-2.39) 99%
Severity of illness Outpatient 9 3153 6.26(4.63-8.46) <0.001 29%
Non-intensive care 15 2007 4.46(1.95-10.19) 95%
vV unit inpatient
Intensive care unit 13 1108 8.72(3.41-22.33) 90%
inpatient
Dead 8 389 36.67(28.22-47.65) 61%
All studies - 95 62,107 2.45(1.67-3.58) - 99%

Notes: 12 values > 50% indicate substantial heterogeneity.

Int J Infect Dis. 2023 Nov:136:29-36.




The frequency of influenza and |PA

coinfection

References Location Influenza Season
1 S Belgium and %
Schauwvlieghe, et al. (2018) [5] The Netherlands 2009-2016 Findings
19% of influenza-infected patients were
Wauters, et al. (2012) [10] Belgium 2009-2011 diagnosed with IPA, IPA was
associated with 51% mortality
van de Veerdonk, et al. (2017) [6] The Netherlands 2015-2016 23% of lnﬂL‘lenza-mfect‘e d patients were
diagnosed with IPA
: 16% of influenza-infected patients were
Huang, et al. (2020) [11] China 2017-2019 diagnosed with IPA
31% of influenza-infected patients were
Ku, et al. (2017) [9] Taiwan 2015-2016 diagnosed with IPA, IPA was
associated with 58% mortality
17% of influenza-infected patients were
Coste, et al. (2021) [13] France 2009-2018 diagnosed with IPA, IPA was
associated with 66% mortality
5.3% of influenza-infected patients
Schwartz, et al. (2020) [14] Canada 2014-2019 Wete disignosed with IPA
; - ; 7.2% of influenza-infected patients
Martin-Loeches, et al. (2017) [15] Spain 2009-2015 were diagnosed with IPA
? 7.2% of influenza-infected patients
Sharma, et al. (2020) [16] United States 2005-2014 were diagnosed with IPA
Wu, et al. (2017) [12] Taiwan 20162019 0.17% of influenza-infected patients

were diagnosed with IPA

—I

J Fungi (Basel). 2022 Apr 22;8(5):428.



Forest plots of risk factors for the development of invasive

pulmonary aspergillosis

aOR(95% Cl) p value
Male sex : . 2:52 (133-4-79)* 0-005
COPD 1-10 (0-53-2-26) 0-80
Influenza : — e » 519(2:63-1026)* <0.0001
Per 1-0 point APACHE Il score increase - 1.04 (1-00-1-08) 0-06
Prednisone (0-1 mg/kg/day) : —_—— 1-84 (1-14-2-98)* 0-013
Body-mass index + 0-99 (0-94-1.04) 0-67
Age ‘e 0-99 (0-97-1.01) 026

01 1 10

Lancet Respir Med. 2018 Oct;6(10):782-792

A 90-day survival influenza cohort
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Take Home Message
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