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A sterile swab is
passed gently
through the nostril
and into the
nasopharynx
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e Sep 2020 - May 2021:
only 0.05% of 485,637 respiratory specimens tested and reported

to the US CDC were positive for influenza viruses.
(JAMA. 2021;325(22):2247-2248.)

e Coinfection with influenza and SARS-CoV-2 was associated with
an increased risk of death (OR 5.92, 95% CI: 3.21-10.91).
(Int J Epidemiol. 2021;50(4):1124-1133.)
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Number of specimens positive for influenza by subtype
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Figure 1: Number of specimens positive for influenza by subtype, Western Pacific Region,
week 37, 2020 to week 35, 2021 (Source: WHO FLUNET)

Influenza Positive Tests Reported to CDC by U.S. Clinical Laboratories,
National Summary, September 27, 2020 — August 28, 2021
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2020-21 Influenza Season Week 34 ending Aug 28, 2021 ILI Activity Level

@ |VeryHigh

Vi bty () — Insufficient Data

2021 HF IR EuIRo

e The risk of testing positive for SARS-CoV-2 was 58% lower among
influenza-positive cases.
(Int J Epidemiol. 2021;50(4):1124-1133.)

Adjusted odds ratio (aOR) of COVID-19 infection risk between the
influenza-vaccination group and no-influenza-vaccination group
was 0.76 (95% confidence interval (Cl), 0.75-0.77).

(Sci Rep. 2021 May 26;11(1):11025)
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June 03,2021 | 2min read save ||
CDC unable to estimate flu vaccine
effectiveness after historically mild
season

Infectious Disease News € 4DD TOPIC TO EMAIL ALERTS
By Eamon N. Dreisbach

<+ Source/Disclosures

The United States experienced “unusually low” influenza activity this past

season, likely as a result of the various measures taken to curb the spread

of COVID-19, including mask wearing, social distancing and reduced travel.
The season was so mild, in fact, that there are not enough available data to
estimate how effective the 2020-2021 influenza vaccines were, Timothy M.

Uyeki, MD, MPH, MPP, chief medical officer in the CDC’s Influenza

Division. told Healio.
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PBI, PB2, PA
(RNA polymerase)

HA (hemagglutinin)

M2 (lon channel)
M| (matrix protein)

Lipid bilayer

NEP

NP (nucleocapsid protein)
Segmented () strand RNA gene

PBI, PB2, PA
(RNA polymerase)

HA (hemagglutinin)
IM2z

M| (matrix protein)

Lipid bilayer

NP (nucleocapsid protein)
Segmented (-) strand RNA gene



TABLE 165.8 Antiviral Agents for Influenza

Protein target M2 M2 Neuraminidase Neuraminidase Neuraminidase

Activity A only A only Aand B Aand B A and B
Side effects CNS (13%) Gl (6%) Bronchospasm Gl (9%) Gl (8%)
Gl (3%) Gl (3%)
Metabolism None Multiple (hepatic) None Hepatic None
Excretion Renal Renal + others Renal Renal (tubular Renal
secretion)
Drug interactions ~ Antihistamines, None None Probenecid (increased ~ —
anticholinergics levels of oseltamivir)
Dose adjustments 265 yr old 265 yr old None CrCl <30 mU/min CrCl <30 mU/min
needed CrCl <50 mU/min CrCl <10 mU/min Severe liver dysfunction

Contraindications ~ Acute-angle glaucoma Severe liver dysfunction Underlying airway disease

FDA-Approved Indications

Therapy Adults and children Adults only Adults and children aged ~ Adults and children Adults who cannot
aged 21 yr >7 yr aged >2 wk take oral or inhaled
medications
Prophylaxis Yes Yes Adults and children aged  Adults and children —
25 yr aged 21 yr

Mandell

Neuraminidase activity




_— Virus titer

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Day post inoculation with A/Texas/91 (H1N1) virus

Mandell

Tamiflu Relenza Rapiacta
(Oseltamivir) (Zanamivir) (Peramivir)
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B BREFEEERT - RO AR BRI R T
B BT R R ISR R A TR - BTSN -
BRI 2 TIRES TS fFEM (The Cochrane
Collaboration ) B2 {FEEBZIATY (BMJ) BERR - MFI0HH
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Intention to treat infected Intention to treat

OseltamivirN  Placebo N Estimates of median time and their difference (h)  OseltamivirN PlaceboN Estimates of median time and their difference (h)

Oseltamivir  Placebo Difference Oseltamivir ~ Placebo Difference
M76001 681 355 963 1205 -242 933 473 977 1147 -171
WV15819_876_978 223 254 150-0 1749 -24-9 358 375 1392 1490 -9-8
WV15670 157 161 87-4 1165 -291 240 235 97-6 1161 -185
WV15812_872 118 133 1515 1610 -9:5 199 202 1430 163-0 -20-0
JV15823 1] 130 70-0 933 -233 152 158 631 818 -18-6
WV15671 121 128 715 1033 -31.7 204 200 763 97-0 -20-7
WV16277 119 109 803 993 -19-0 226 225 88-8 1003 -11.5
WV15730 19 19 782 1439 -65-8 31 27 745 109-8 -353
WV15707 6 6 533 313 220 17 9 888 56-2 327
Overall* 1565 1295 975 122.7 -25-2 (36-2t0-16-0) 2360 1904 99-4 1172 -17-8 (-27-1t0-93)

*Medians and differences in medians for individual trials are from Kaplan-Meier estimates. The overall estimated medians, differences (and 95% Cl) are from the accelerated failure time model adjusted for trial.

Table 1: Estimates of median time to alleviation of all symptoms by treatment group in the intention-to-treat infected and intention-to-treat populations, both overall and for each trial

Oseltamivir REELE placebo thR—KEE R
Lancet 2015 May 2;385(9979):1729-1737




LRTC, to-treat infected Admitted to hospital, intention-to-treat infected population
Oseltamivir Placebo Risk ratio Oseltamivir Placebo Risk ratio
events/N  events/N (95%C1) events/N  events/N (95%)
Trial Trial
M76001 13674 201341 5 033 (0:17-0-65) M7EOOL 3702 4361 —— 039 (0-03-171)
WVis819+ 28/220 457247 B 070 (0-45-1.08) wvis8ig+ 3223 B/254 _'P"'_— 0-43(0-11-159)
WVISE70  Of152 4157 Not estimable” WV1s670  0/158 1161 Not estimable*
WVisB12: 15/112 21129 — 082 (0-45-1.52) Wvis812s 2118 4133 - 056 (0-11-3.02)
5823 ofi22 1130 Not estimable™ jM15823 o122 4130 Not estimable®
WVISE7L 3120 96 +————————1— 035 (010-1:26) WVIS707 U6 Y6 “ - » 100 {008-12:56)
Wviez7 S8 509 — 092 (027-308) Overall 97139 2271045 <> 037(0-17-081)
Wvis73o o9 118 Not estimable* {Heterogeneity p=097) : p=0013
WV15707 16 46 — - . L 0-25 (004-1.63) T T T T T
b < " i —
Oseltamivir Placebo Risk ratio
r i ’ d L ) events/N  events/N (95% Q)
LRTC, intention-to-treat population Teial :
Oscltmivir Piacebo Wik el M7E00L  7/965  4/482 . 087(026-237)
events/N  events/N (95%C1) - .
Wv1s819+ 6360 11376 e 057 (0-21-152)
Trial wviséo 241 23 : 049(004-534)
M76001 73/926 25/456 0-45 (0:26-0-79) wvis812:  6/199 8203 ——a,.,—— 077 (027-217)
WviSB19+ 36/353 52364 i 071 (0-48-106) Mis823 0153 4160 : Mot estimable®
WV15670 Y229 S ‘—4—'% 0-20 (0-02-1-71) WV15671 1210 1209 * - » 1.00 (0-06-15-81)
WvisBize 27193 321195 + 0-85(053-137) WV16277  2/226 4235 4 - 050 (0-09-2-69)
V15823 of153 1160 Not estimable* wvis707 217 19 ; 1.06 (0-11-10-15)
WVIS671 4202 14/206 - 029 (0-10-0-87) Overall 25/2371  35/1899 <>— 0-61(0-36-1.03)
Wvie77 10226 1225 — 083(037-188) (Heterogeneity p=1.00) ; p=0066
WV15730 173t Y26 + ¥ 084 (006-12.76) 01 oz o5 >0 50 100
WVIS707 7 5/9 032 (010-1.04) -— —
Overall 1052330 14771872 <> 062 (0-49-079) Favours oseltamivie Favours placebo
(Heterogeneity p-0-42) : p=0-0001 Risk ratio (95% CI)
01 02 05 20 50 100
- —_
Favours oseltamivir Favours placebo
Risk ratio (95% CT)

Oseltamivir tE placebo ofig /> N IR 78 ff 38 FE A P =
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Oseltamivir | Oseltamivir Zanamivir Peramivir
Capsule Oral
suspension
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Peramivir Laninamivir  Zanamivir  Oseltamivir
Peramivir Laninamivir Zanamivir  Oseltamivir

Chemotherapy 2013;59:373-378



Sialic acid Zanamivir
glycerol glycerol
Carboxylat Carboxyla
group
Oseltamivir Hydrophobic Peramivir Hydrophobic
pocket pocket
Hydrophobic Hydrophobic
group group
Carboxylat Carboxylat
group
group Amino Guanidino
group group
Sci Am 1999 Jan; 280(1):78-87; J Med Chem 2000 Sep; 43(19):3482-6.
ol —o FERYIEA
—#— Tamiflu(Oseltamivir)
Rapiacta(Peramivir)
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Value for group

Parameter” Peramivir
Oseltamivir (n = 365)
300 mg (n = 364) 600 mg (n = 364)
No. (%) of patients with the following AE":
Neutrophil count decreased 39 (10.7) 38 (10.4) 34(9.3)
Diarrhea 24 (6.6) 30(8.2) 27(7.4)
Protein present in urine 17 (4.7) 16 (4.4) 22 (6.0)
Blood glucose increased 11 (3.0) 14 (3.8) 12(3.3)
Urine positive for WBCs 14 (3.8) 8(22) 16 (4.4)
Nausea 8(22) 8(2.2) 20 (5.5)
Vomiting 2(0.5) 6(1.6) 15 (4.1)
No. (%) of patients with the following ADR”:
Diarrhea 14 (3.8) 20 (5.5) 19(5.2)
Neutrophil count decreased 9(2.5) 14 (3.8) 13 (3.6)
Nausea 2(0.5) 7(1.9) 16 (4.4)

. J Microbiol Immunol Infect. 2017 Oct;50(5):586-594.
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Influenzavirus

»= Neuraminidase
«= Hemagglutinin
~ M2 proton channel

-

cRNA denotes complementary RNA, mRNA messenger RNA,

1) attachment
internalization

(5)budaing ) Gucteaser )

Carbohydrate chains terminatingin
sialicacid-containing cell surface receptor

VRNA viral RNA, vVRNPs viral ribonucleoprotein particles.

Antiviral Res 2018 Dec;160:109-117.

TABLE 165.8 Antiviral Agents for Influenza

Protein target

Activity
Side effects

Metabolism

Excretion

Drug interactions

Dose adjustments
needed

Contraindications

AMANTADINE®
M2

A only

CNS (13%)
Gl (3%)

None
Renal

Antihistamines,
anticholinergics

265 yr old
CrCl <50 mU/min

Acute-angle glaucoma

FDA-Approved Indications

Therapy

Prophylaxis

Adults and children
aged 21 yr

Yes

RIMANTADINE*®
M2

A only

Gl (6%)
Gl 3%)

Multiple (hepatic)

Renal + others

None

=65 yr old
CrCl <10 mL/min

Severe liver dysfunction

Adults only

Yes

ZANAMIVIR

Neuraminidase

Aand B

Bronchospasm

None

Renal

None

None

Underlying airway disease

Adults and children aged
27 yr

Adults and children aged
25 yr

OSELTAMIVIR

Neuraminidase

A and B
Gl (9%)

Hepatic

Renal (tubular
secretion)

Probenecid (increased
levels of oseltamivir)

CrCl <30 mLU/min
Severe liver dysfunction

Adults and children
aged 22 wk

Adults and children
aged >1 yr

PERAMIVIR

Neuraminidase

A and B
Gl (8%)

None

Renal

CrCl <30 mU/min

Adults who cannot
take oral or inhaled
medications

BALOXAVIR

Cap-dependent
endonuclease

A and B

Diarrhea, bronchitis

UGT1A3, CYP3A4

Fecal (80%): urine
(15%)

Antacids and
laxatives reduce
concentration

Adults and children
>12 yr of age®

Mandell
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Table 2. Adverse Events during the Phase 3 Trial (Safety Population).*

Baloxavir
Event (N=610)
Any Grade 3
Grade or4d

Any adverse event 126 (20.7) 6 (1.0)
Adverse events reported in =1% of patients in any group

Diarrhea 183.0) 1(0.2)

Bronchitis 16 (2.6) 0

Nasopharyngitis 9(1.5) 0

Nausea 8(13) 1(02)

Sinusitis 7(L1) 0

Increase in ALT level 6(1.0) 0

Headache 5(0.8) 1(0.2)

Vomiting 5(0.8) 1(0.2)

Dizziness 3 (0.5) 0

Leukopenia 0 0

Constipation 0 0
Adverse event considered to be related to the trial regimen 27 (4.4) 2(0.3)
Adverse events considered to be related to the trial regimen

and reported in =1% of patients in any group

Diarrhea 11(18  1(02)

Nausea 2(03) 1(0.2)
Serious adverse event 2(03) 2(03)
Adverse event leading to discontinuation of the trial regimeng 2(03) 0

Placebo
(N=309)
Any Grade 3
Grade or4
number of patients (percent)
76 (24.6) 4 (1.3)
14 (4.5) 1(0.3)
17 (5.5) 1(0.3)
2 (0.6) 0
4(13) 1(0.3)
8(2.6) 1(0.3)
4(13) 0
3(10) 0
2(06) 0
4(13) 0
3(10) 0
3(10) 0
12 (3.9) 1(0.3)
4(13) 0
2 (0.6) 1(0.3)
0 0
1(0.3) 1(0.3)

Oseltamivir
(N=513)

Grade 3
or4d

Any
Grade

127 (24.8)  1(0.2)

11(2.)

18(35)
4(038)

16 (3.1)
5(1.0)
7(1.4)
4(038)
6(1.2)
1(0.2)
1(0.2)

0
43 (8.4)1

O O O O O O O O O o o ©o

7(14)
8 (1.6)
0
2 (0.4)

o © ©o ©

N Engl J Med 2018; 379:913-923.
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Primary influenza viral pneumonia

Secondary bacterial pneumonia

Mixed viral and bacterial pneumonia

TABLE 167-5 Comparative Features of Pulmonary Complications of Influenza

PRIMARY VIRAL SECONDARY BACTERIAL MIXED VIRAL AND LOCALIZED VIRAL
PNEUMONIA PNEUMONIA BACTERIAL PNEUMONIA PNEUMONIA
Setting Cardiovascular disease; pregnancy; Adults and children Any associated with A or B ?Normal
young adult (pH1N1)
Clinical history Relentless progression from classic Improvement, then worsening Features of both primary and Continuation of classic
3-day influenza after 3-day influenza secondary pneumonia 3-day syndrome
Physical examination Bilateral findings, no consolidation Consolidation Consolidation Area of rales
Sputum bacteriology Normal flora Pneumococcus, Staphylococcus, Pneumococcus, Staphylococcus Normal flora
Haemophilus influenzae H. influenzae
Chest radiography Bilateral findings Consolidation Consolidation Segmental infiltrate
Detection of influenza virus Yes Not always Yes Yes
Response to antibiotics No Yes Often No
Mortality High Variable Variable Very low

Mandell
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Characteristics the Netherlands Taiwan Pl Belgium rn

Epidemiology
Study period (months) Dec 2015 to Mar Jan 2015 to Mar 2009-2016 (influenza seasons)
2016 (4) 2016 (15)
Enrolled 1ICU (n) 81CUsin8 61CUsin 1 5ICUs in Belgium, 2 ICUs in
institutes institute the Netherlands
Influenza patients in ICU (n) 144 124 432
16"-’19%% I PA €= 1nflucnza with IPA 1 (%) 23 (16) 21017 083 83(19) 0.63
Influenza A n (%) 21 (91) 19 (90) 1.00 71 (86) 0.68
9 = / Influenza A (HINT) n (%) 11 (48) 8 (38) 0.52 NA
j( 57 %ﬁz /_kEty p e A Patient profile (influenza with IPA)
Male n (%) 14 (61) 11(52) 0.57 56 (67) 0.42
Median age (range) 62 (34-80) 61 (39-103) 0.80 60 (SD, 12)
Underlying condition n (%) 16 (70) 13 (62) 0.59 62 (75) 0.49
Category was defined by reference [3]
High risk (n) 2 0 NA
Hematological malignancy 2 0 22 0.008
Neutropenia 0 0 11 0.04
Intermediate risk (n) 4 1 13 0.39
COPD 3 (1 died) 1 13
Myelofibrosis 1 0 0
Low risk (n) 6 6 15 047
Solid cancer 0 5 (5 died) 4
Solid organ transplant 2 (1 died) 1 (1 died) 11
1 / 3 2 = I' = 1@ )% E/\J Immune disorder 4 (4 died) 0 0
gJ = A< \ No risk () 4 6 3 0.18
Previously healthy condition n (%) 7(30) 8(38) 0.59 21 (25) 0.49

Ste ro | d ZEE I’I S k fa CtO r é_ Corticosteroid use n (%) 18 (78) 16 (76) 0.87 46 (56) 0.052
Clin Respir J. 2019;00:1-3.

Characteristics the Netherlands Taiwan ri Belgium r2
? = Mnma]ll?' .
§E t /_l_\ = e Mort_ahty rate lljl ICUn (%) 14 (61) 14.(67) i 0.69 37 (45) ) 0.11
With underlying condition 9/16 (56) 11/13 (85) 0.13 30/62 (52) 0.06
Previously healthy 57 (71) 3/8 (38) 0.31 7/21 (33) 0.20
Risk for mortality
N (44); Netherlands (23); Taiwan (21) Mortality Survival P
With underlying condition (n)
the Netherlands (16) 9 (56%) 7 0.66
Taiwan (13) 11 (85%) 2 0.06
Total (29) 20 (69%) 9 0.31
Low-risk underlying condition ()
the Netherlands (6) 5 (83%) 1 0.15
Taiwan (6) 6 (100%) 0 0.46
Total (12) 11 (92%) 1 0.04

Clin Respir J. 2019;00:1-3.



TABLE 3 | Frequency of Influenza co-infection among patients with COVID-19 based on different subgroups.

patients with COVID-19 and Prevalence% Number of Number of I-squared
Influenza (95% CI) studies patients

Overall 0.8 (0.4-1.3) 11 79 76.6%
= America 0.4 (0.0-0.7) - 6 43.4%
g Asia 45 (0.1-7.9) 5 70 84.4%
z China 3.1 (0.2-6) 4 a7 81.7%
§ USA 0.7 (0.0-1.4) 3 5 52.6%
g Male 5.3(1.3-9.4) - 30 80.1%
é Female 9.1 (0.6-17.2) 3 31 83.5%
§ Influenza virus A 8 (5.6-10.4) 9 67 62.6%
;é Influenza virus B 5.5(2.8-8.3) 4 9 52.9%
© <50 years 1.7 (0.4-3) 3 9 51.2%
< More than 50 years 4.6 (1.4-10.6) 3 38 87.6%

Front Med (Lausanne). 2021; 8: 681469

Antiviral Treatment of Influenza When Influenza Viruses

and SARS-CoV-2 Are Cocirculating

e The treatment of influenza is the same in all patients regardless of SARS-CoV-
2 coinfection (Alll).

e The Panel recommends that hospitalized patients be started on empiric
treatment for influenza with oseltamivir as soon as possible without waiting

for influenza testing results (Allb).

o Antiviral treatment of influenza can be stopped when influenza has been
ruled out by nucleic acid detection assay in upper respiratory tract
specimens for nonintubated patients and in both upper and lower

respiratory tract specimens for intubated patients.

NIH COVID-19 Treatment Guideline
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Females

Males
Age group Cases Doses Reporting Cases Doses Reporting
admin rate admin rate
16-17 y/o 15 1,834,838 124 1,689,086
18-24 y/o 12 4,279,917 140 3,635,284
25-29y/o 4 3,056,893 32 2,713,481

ACIP, USA, Aug 2021.

Estimated COVID-19 cases prevented vs. myocarditis cases for
every million Pfizer-BioNTech COVID-19 vaccinations over 120 days

{ Females 16-17 Years W

Males 16-17 Years

22% 77,800 COVID-19 cases prevented = =& 56,700 COVID-19 cases prevented

a a
EME 520 hospitalizations prevented EME 500 hospitalizations prevented

100 ICU admissions prevented
e g

170 ICU admissions prevented
o<y P

4 deaths prevented 4 deaths prevented

W 8 myocarditis cases w 73 myocarditis cases

Case incidence based on week of July 31 x 1.5; Hospitalizations, ICU admissions and deaths based on data for weeks of July 10-July 31 x 3 based on CDC forecasts




A Prospective Study of the Incidence of
Myocarditis/Pericarditis and New Onset
Cardiac Symptoms following Smallpox and .
Influenza Vaccination

Renata J. M. Engler'?*, Michael R. Nelson®?, Limone C. Collins, Jr.!, Christina Spooner’,
Brian A. Hemann*®, Barnett T. Gibbs*®, J. Edwin Atwood*®, Robin S. Howard®, Audrey

S. Chang®, Daniel L. Cruser’, Daniel G. Gates®, Marina N. Vernalis®, Marguerite PLOS I ONE
S. Lengkeek'?, Bruce M. McClenathan'', Allan S. Jaffe'?, Leslie T. Cooper'?,

Steve Black'?, Christopher Carlson'?, Christopher Wilson'®", Robert L. Davis'®'?

PLOS ONE | DOI:10.1371/journal.pone.0118283 March 20, 2015

0 Small pox vaccine: 60X new onset cardiac symptoms

[ Trivalent flu vaccine: no myocarditis

O Passive surveillance significantly underestimates the true incidence of
myocarditis/pericarditis after smallpox immunization.

Allergy Asthma Clin Immunol. 2016; 12: 6. PMCID: PMC4751718 6 I

Published online 2016 Feb 11. doi: 10.1186/s13223-016-0114-4 PMID: 26877725 5 y; l I Ia e

Post-vaccination myositis and myocarditis in a previously healthy

male

Matthew P ChentlE Michael G._Kozoriz, Amir A Ahmadi, John Kelsall, Katryn Paquette, and Jake M _Onrot

L Acute Crit Care. 2019 May: 34(2): 165-169. PMCID: PMC6786665 2 7 y fe ma Ie
Published online 2018 Nov 7. doi: 10.4266/acc.2017.00045 PMID: 31723923 ’
- it - inati Y g
Acute Fulminant Myocarditis Following Influenza Vaccination .
Requiring Extracorporeal Membrane Oxygenation \\ ,'I,,
4
Youn-Jung_Kim, Jun-ll Bae, Seung Mok Ryoo, and Waon Youna Kim
) ) ) . Case Reports > Can J Cardiol. 2020 Sep;36(9):1554.e5-1554.e7. doi: 10.1016/j.cjca.2020.05.005.
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14 Y, female Hemodynamic Collapse After Influenza Vaccination:
A Vaccine-Induced Fulminant Myocarditis?

Nobutaka Nagano 1, Toshiyuki Yano 2, Yugo Fujita ¥, Masayuki Koyama 2, Ryo Hasegawa 1,
Jun Nakata 1, Ryo Nishikawa T Naoto Murakami 1, Takefumi Fujito 1 Atsushi Mochizuki T,

Hidemichi Kouzu 1, Atsuko Muranaka ', Nobuaki Kokubu 7, Tetsuji Miura !




Casel Case 2 Case 3 Taiwan
F1n 2016 2019 2020 2020
ezl 2 Z Z Z
FR 65 27 14 28
EARET PN
2 he
B
EF
FERAE 6K 14K 69K 60K
GikEgnd AKI AR OHCA, VF OHCA, AKI
=AU A R ECMO ECMO ECMO
faE & & 7& ST

A 3R 1%

1Allergy Asthma Clin Immunol. 2016 Feb 11;12:6.
2Acute Crit Care. 2019 May;34(2):165-169.
3Can J Cardiol. 2020 Sep;36(9):1554.e5-1554.e7.

gL




Intemational Journal of Legal Medicine (2019) 133:553-560
https://doi.org/10.1007/500414-018-1921-6

CASE REPORT

@ CrossMark

Fatal parvovirus B19 infections: a report of two autopsy cases
Hsuan-Yun Hu' - Shyh-Yuh Wei'? - Wei-Hsiang Huang' - Chih-Hsin Pan’

Received: 7 March 2018 /Accepted: 21 August 2018 /Published online: 1 September 2018
C) Springer-Verlag GmbH Germany, part of Springer Nature 2018

F MRl Fik MIEE BE TR

Casel 2009 2 7y 1X B3 MBI, N I E 12 BF
Case2 2012 % 11m 9K ? DI, D N fE 1 BF




Parvovirus B19 in bone marrow
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High-quality Studies [season] Effect size Weight %
] (95% Cl) (D+L)
1
1981 2019 Stowe 2009 [1990-05] === 0.80 (0.51, 1.26) 6.66
- Tam 2007 [1991-01] | 0.16 (0.02, 1.25) 0.61
. Hughes 2006 [1992-00] — p— 0.99 (0.32, 3.09) 1.80
22 studies Juurlink 2006 [1992-04] —— 1.45(1.05,2.000  9.04
Lasky 1998 [1992-93] F—— 2.04(0.97,4.30)  3.58
Lasky 1998 [1993-94] —f— 1.50 (0.78, 2.90) 4,26
Healthy adUItS Kwong 2013 [1993-11] == 1.52 (1.16, 1.99) 10.05
Baxter 2013 [1995-06] —_— 0.99 (0.36, 2.70) 2.23
Burwen 2010 [2000-01] — 0.86 (0.52, 1.41) 6.11
Burwen 2010 [2001-02] -T— 1.21 (0.79, 1.86) 7.07
Grimaldi-Bensouda 2011 [2007-10] — 0.74 (0.46, 1.19) 6.34
Ho 2012 [2008-09) ——— 1.64 (0.77, 3.49) 3.51
Greene 2012 [2009-10] _— 1.00 (0.29, 3.50) 1.52
McCarthy 2013 [2009-10] —_——— 1.57 (0.61, 4.05) 2.46
Tokars 2012 [2009-10] - 1.50 (0.75, 3.00) 3.98
Wise 2012 [2009-10] r— 1.43 (0.94, 2.18) 7.24
Crawford 2012 [2010-11] ' 0.69 (0.08, 5.64) 0.58
Galeotti 2013 [2010-11] [T 1.60 (0.95, 2.70) 5.73
McCarthy 2013 [2010-11] —_— 1.00 (0.45, 2.23) 3.20
Chen [2011-15] = 1.03 (0.73, 1.45) 8.61
Kawai 2014 [2012-13 —, 0.50 (0.29, 0.87) 5.41
ﬁ';' [ ] | 0- 97- 1 [] 3 5
EF' r_ E ri D+L Overall (I- squared = 40.5%, p = 0.029) 3 1.15 (0.97, 1.35) 100.00
1V Overall 1.18 (1.06, 1.33)
I
LI L RLL LI IIII
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Is an Increased Risk of Developing Guillain—Barré Syndrome Associated with Seasonal Influenza Vaccination? A Systematic Review and Meta-Analysis. Vaccines, 2020.
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All Studies [time window]

BURE AR RRl Bk 14 2

Effect size Weight %
(95% CI) (D+L)

Stowe 2009 [<30 days]

| 16.64 (9.37, 29.55)  20.50
Kwong 2013 [<42 days] | »

15.81 (10.28, 24.32) 21.33

Grimaldi-Bensouda 2011 [<60 days) —_— | 2.04 (1.18, 3.51) 20.69
Tam 2007 [<60 days] ———>> 13,64 (7.49, 46.38)  18.07
Galeotti 2013 [<180 days] — 8.70 (4.17,18.16)  19.40

I
D+L Overall (I- squared = 90.5%, p = 0.000) I 9.60 (4.01,22.99)  100.00

9.43 (7.28, 12.22)

FRIME

o 2=90.5%, R *
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BURE AR

Is an Increased Risk of Developing Guillain—Barré Syndrome Associated with Seasonal
Influenza Vaccination? A Systematic Review and Meta-Analysis. Vaccines, 2020.
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Incidence rate, % (95% Cl)

Cumulative Rate of Reported Adverse
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Safety of Influenza A (H1N1) Vaccine in Postmarketing Surveillance in China. NEJM, 2011.
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3.94 2016_2017
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3.32
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Enhanced passive surveillance of influenza vaccination in England, 2016-2017— an observational study using an
adverse events reporting card. Human Vaccines & Immunotherapeutics, 2019.
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2y2m girl admitted due to poor activity and shock

RS .
RR: 12, SpO2: HIAZ]
2N HR: 186 bpm
@ BP: 66/53 mmHg
17:52 F/s: 63 mg/dL
| | |
| | |
2/6 |ammezzm - 105/2/7 Er  Intubation
Oseltamivir Fluid chaIIenge
BT AR T Ly it
Z;:sio hard capsules i
regular mefenamic acid
PR k% WBC 11929
CRT: >2s Hb 13.5
Plt 273K
pH 6.852 sand 15
pCO, |70.1 seg 8.4
pO, 132.2 om 297
nco, | 124 CRP  |40.8
ICU BE -21.8 e e

3hr Teicoplanin
Fortum
Sod bicarbonate




Time BT HR RR BP Sp0O2
1.5hr |36.5 173 31 111/77 97

3 hr 39.4 222 40 128/73 100
4 hr 213 44 128/89 100

3hr Teicoplanin
Fortum
Sod bicarbonate

Time BT HR RR BP Sp0O2
1.5hr |36.5 173 31 111/77 97

3 hr 39.4 222 40 128/73 100
4 hr 213 44 128/89 100

3hr Teicoplanin
Fortum
Sod bicarbonate




CK-Total 29-168
CK-MB <34
Hs-Troponin | <26.2
NT-proBNP <125

3hr Tleicoplanin
Fortum
Sod bicarbonate

Time BT HR RR BP Sp0O2
1.5hr |36.5 173 31 111/77 97
3 hr 39.4 222 40 128/73 100
4 hr 213 44 128/89 100
6 hr 78/58

38.9 207 36 88/46 100

| VBG 2hr 6hr I

6hr oy 6.893 7.228 7hr Time ‘HR

PaCO2 |75.7 382 7hr 3m ‘ 115 QPCPR

HCO3- | 14.7 16
BE -18.5 -10.3




Her mother, elder sister and uncle had URI recently
Her uncle had proved influenza infection

Vaccinations

Protect yoursélf alld your family




Flu

COVID-19
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COVID-19
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Collateral Benefit of COVID-19 Control Measures

on Influenza Activity, Taiwan. EID, 2020.
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Number of cases

4,000 -

3,000 4

2,000 1

1,000 1

Influenza inicdence rate (per 100,000)

21 Mar 2020 -
Some states and territories close borders
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20 Mar 2020 -
Travel ban on foreign nationals

15 Mar 2020

All overseas arrivals required to
self isolate for 14 days and
cruise ship arrivals banned

Influenza

é A é é 7 é 9 10 i1 iz i} 14 15 16 17 {B 19 éo 21 éz 23 24 és 56 27 58 29 éo 31 32 53 éq 35 56 37 38 39
Week

Where has all the influenza gone? The impact of COVID-19 on the circulation of influenza and
other respiratory viruses, Australia, March to September 2020. Eurosurveillance, 2020.

2015-2019

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Impact of the COVID-19 nonpharmaceutical interventions on influenza and other respiratory viral infections
in New Zealand. Nature communication, 2021.
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Weekly national Influenza and COVID-19 surveillance report.
Week 15 report (up to week 14 data) 15 April 2021.
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Weekly national Influenza and COVID-19 surveillance report.
Week 15 report (up to week 14 data) 15 April 2021.
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/ \ * Viruses

Parainfluenza 1

Respiratory * Adenovirus * Parainfluenza 2
Panel 2.1 * Coronavirus HKU1 * Parainfluenza 3
* Coronavirus NL63 e Parainfluenza 4
* Coronavirus 229E * Respiratory Syncytial Virus
* Coronavirus OC43 e« SARS-CoV-2
* Human Metapneumovirus « MERS
23 Targets * Human Rhinovirus/Enterovirus )
* Influenza A * Bacteria
4 bacteria * Influenza A/H1 * Bordetella pertussis
19 viruses * Influenza A/H1-2009 * Bordetella parapertussis
\_ % * Influenza A/H3 * Chlamydophila pneumoniae
* Influenza B * Mycoplasma pneumoniae
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wi  Chi Mei Medical Center
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Positivity rate

0

Impact of the 2009 influenza A(H1N1) pandemic wave on the pattern of hibernal respiratory virus

60 —
Influenza virus
50 = . .
Rhinovirus
40 -
30 4
20 -
10 -
o - T T T T T
36 18 40 42 44
2009
epidemics, France, 2009. Eurosurveillance, 2010.
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Pre-existing immunity may increase the exposure dose
required for successful reinfection and/or disease.

Immunity
Immunity
— — &
exposure ympiom! exposure

Where have all the viruses gone? Disappearance of seasonal respiratory viruses
during the COVID-19 pandemic. Journal of Medical Virology, 2021.

£

CORONAVIRUS
LOCKI.)OWN

COVID-19 prevention measures may have simply delayed the epidemics
of some respiratory viruses, with subsequent reappearance when
measures are relaxed beyond a certain level.

Where have all the viruses gone? Disappearance of seasonal respiratory viruses
during the COVID-19 pandemic. Journal of Medical Virology, 2021.
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Flu vaccine COVID-19
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4 6
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Proportion of patients dying
2
l

No vaccination

Flu vaccination

T

Age

T T T T T T T T T
0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

N=53752

Inactivated trivalent influenza
vaccination is associated with
lower mortality among
patients with COVID-19 in
Brazil. BMJ Evidence-Based
Medicine, 2020.

IR covID-19FEAR & hE$T
202057 B ZE=hEF]

TR FERITEE
=it AR EE >N

0.73 (0.58, 0.91)

0.80 (0.72, 0.88)

1.06 (0.87, 1.28)

0.89 (0.78, 1.02)

(1) Restricted the comparisons to patients using the same health facility
(2) Controlled for race, age, gender, educational attainment, comorbidities

(X) Coinfection (X) Cross protection (?) Innate immuneT

Inactivated trivalent influenza vaccination is associated with lower mortality among patients with COVID-19 in Brazil. BMJ Evidence-Based Medicine, 2020.




BRIEF REPORT

Influenza Vaccination and Hospitalizations Among
COVID— 19 Infected Adul[s J Am Board Fam Med. 2021 Feb;34(Suppl):5179-5182.

Ming-Jim Yang, MD, MS, Benjamin J. Rooks, MS, Thanh-Tam Thi Le, MD,
Inocente O. Santiago IlII, MD, Jeffrey Diamond, BS, Nicholas L. Dorsey, MD, and
Arch G. Mainous III, PhD

Crude OR Adjusted OR
Hospitalization  2.84 (2.03-4.07) 2.44 (1.68-3.61)
ICU admission  5.64(2.11-23.01) 3.29 (1.18-13.77)

*Model adjusted for race, age, gender, hypertension, diabetes, chronic obstructive pulmonary disease,
obesity, coronary artery disease, and congestive heart failure.

No vaccination

0.60 20
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Impact of the influenza vaccine on COVID-19 infection rates
and severity. American Journal of Infection Control, 2021.
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Epidemiological evidence for association between higher influenza vaccine uptake in the elderly and lower COVID-19 deaths in Italy. JIMV, 2021.

>65y

Flu vs no vaccine Flu vs other vaccines

Any COVID-19
Crude OR
Adjusted OR

Severe COVID-19
Crude OR
Adjusted OR

Influenza vaccination and the risk of COVID-19 infection and severe illness in older
adults in the United States. Scientific reports, 2021.



Flu vaccine

COVID-19

2021-20212 X EF iR B E
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A/Victoria/2570/2019 (H1N1) pdm09-like virus
A/Cambodia/e0826360/2020 (H3N2)-like virus
B/Washington/02/2019- like virus (B/Victoria lineage)
B/Phuket/3073/2013-like virus (B/Yamagata lineage)

MRS EEE «  EHES

A/Wisconsin/588/2019 (H1N1) pdmO09-like virus
A/Cambodia/e0826360/2020 (H3N2)-like virus
B/Washington/02/2019- like virus (B/Victoria lineage)
B/Phuket/3073/2013-like virus (B/Yamagata lineage)
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Where have allithe respiratory viruses gone?

v Never disappear;
ariable virus-virus interactions
Dreventive measures

. |

»

Get the vaccination

Pros

Saving lives

Cons =3 o= BBl% 527 8
oF [E] & &5 Bl

Rare adverse events




Examining the potential benefits of the influenza vaccine
against SARS-CoV-2: A retrospective cohort analysis of 74,754
patients
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* Does natural COVID infection prevent re-infection?

- With “classical” germ-vaccine pairs infection prevents re-infection and those
uHE vaccines may be easier to develop
FHE - With COVID the strong hypothesis is that infection does provide immunity against
R reinfection
- St » (CAVEAT (2021): For some period of time, and not necessarily against mutants
- * Will we need seasonal COVID vaccines?
ERNGNE - The amount of sequence variation in COVID is 8-10x lower than influenza and
nE much, much lower than HIV B MEETEESSS AESEEER

- Current data provides some evidence that COVID-19 infected patients and some T mrmAm

vaccines provide protection against the current “new strains”

» Uncontrolled spread generates new mutants, and recombination

~ 8 * What are the protective immune responses? MOME -2 -

- Probably neutralizing antibody, possibly other functional antibody
- Killer and helper T cells may be important

A zResEd

* Are animal models predictive? WHIOKGIRBLRAN
b oTs > ao far, the vaccines that protect mice, ferrets, hamsters, and monkeys also protect mesF 512900
umans
I-= o TMGO »
* Are there safety concerns?
A - Possibly, from other coronaviruses, antibody dependent enhancement and F#$12900

enhanced respiratory disease
#» Human studies have not shown safety issues (through about 3-4 months)
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- UK South Africa Brazil
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» Many variants, i,\r?foersﬂous Yesl Yes! Yes!

» Issues for varia
- More infectiougylel(] probably  unsure unsure
- More severe diNSZSIS
- Resist vaccine KSIEEeNS
- Resist immunit
Resist A little
vaccine
immunity

Resist : Yes Probably
natural
immunity
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Global response
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» Risk very difficult to understand
- Risk with A-Z vaccine 0.2-1.0/100,000
- Serious reaction to yellow fever vaccine ~1/100,000
- Penicillin anaphylaxis 20-40/100,000

WIETRERE R 819

» Many countries limited AZ vaccine to older people
» Damaged confidence in Covid-19 vaccines
EIRE = 1218

» May make vaccination of younger populations more
difficult @ swar
ifficu el
- Focus on preventing severe disease i BSR4
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Influenza Activity Dropped with COVID-19
Control Measures in Asia in Early 2020
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