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EKG

Diffused ST elevation
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WEC 1000/l J11.1 5.5
REC milhon/ul. |4.79 5.44
Hemoglobin g/dL. 14.4 14.7
Hematocnt % 37.3 42.6
MCV fL. 71.9 78.3
MCH pe/Cell 30.1 27.0
MCHC gHb/dL 38.6 4.5
RDW % 12.8 12.9
Platelets 1000l (203 202
Segment % 76.0 57.9
Lymphocyte % 17.0 35.2
Monocyte % 5.0 6.7

7
BEEE  [Efr [1070104
£{L2E(B)
Ca(Calcium)  |me/dL
Na(Sodmum) mEq/L
K(Potassium) |mEg/T)4.3
Cl(Chlonide)  |mEg/L
Me(Magnesium){mEq/L
Lactate(B) mg/dL
CK-ME ng/mL|105.7
Troponin-I
Sugar mg/dL |89
NT-ProBENF pe/mL
BUN mg/dL
Creatimine mg/dlL|0.54
AST/GOT UL 113
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Comparison of clinical presentation between hospitalized children with influenza
In CGMH (Wang YH et al IMII 2003, Lin CH et al PIDJ 2006)

Symptoms FluA (n = 84) FluB (n=92) p value
No. (%) No. (%)

Fever 76 (91) 90 (98) 049
Cough 68 (81) 80 (87) 277
Sore throat - 12 (13) -
Coryza 60 (71) 68 (74) 112
Seizure 4 (4.8) 5(5.4) 1.000
Nausea/vomiting 29 (35) 18 (20) 025
Diarrhea 13 (16) 12 (13) 644
Abdominal pain 8 (9.5) 15 (16) 183
Headache 7(8.3) 7 (7.6) .859
Myalgia 2 (2.4) 18 (20) .000
Visual hallucination - 10 (11) -
Confusion state 18 (22) 4 (4.3) 001




Comparison of clinical presentation between hospitalized children with influenza
In CGMH (Wang YH et al IMII 2003, Lin CH et al PIDJ 2006)

Clinical diagnosis FluA (n = 84) FluB (n=92) p value
No. (%) No. (%)
Bronchiolitis/ 33 (39) 37 (40) 900
bronchopneumonia
Pneumonia 17 (20) 9(9.8) 051
Croup 3(3.6) 2(2.1) 671
URI 14 (17) 27 (29) 047
CNS dysfunction 26 (31) 11 (12) .000
Conjunctivitis 1(1.2) 7 (7.6) .066
Myositis - 11 (12) -
Concomitant 8 (9.5) 9(9.8) .849

bacterial infection




Influenza B-associated rhabdomyolysis In

Taiwanese children (Wu CT et al Acta Paed 2010:99:1701-4)

« Aretrospective analysis in patients aged <17 years in
CGMH in Taiwan, 2000-2007

 Definition of rhabdomyolysis
— Gross pigmenturia without haematuria

— An nitial CK level over five times the upper limit of the normal
range (>1000 IU/L)

— Excluded other potential conditions other than flu B
« 24 cases analyzed
e a7:3male: female ratio

 Mean age 7.2 = 1.9 years, range 3.9-12 years
— 63% aged 6 ~ 9 years



Table 2 Clinical manifestations of influenza B-associated thabdomyolysis in

children

Symptom./sign Influenza B (24) (%)

Fever 24 (100)

Table 3 Laboratory findings on admission

Characteristics Mean + SD Range 95% Cl

CK (U/L) 4212 £ 4327 1022-21 473 1385-5040

AST (U/L) 145 £ 111 57-506 47-162

Myoglobin (blood) 1164 = /61 546-2536 359-1767
(mg/L)

Myoglobin (urine) 1154 + 1163 190-4021 415-1893
(mg/L)

(Wu CT et al Acta Paed 2010;99:1701-4)



Influenza B-associated rhabdomyolysis in
Tarwanese children (Wu CT et al Acta Paed 2010:99:1701-4)

Median interval between the onset of influenza and onset
of IBAR was 3.4 days (range, 1-14)

Calf muscles involved in all cases

Mean initial blood creatine kinase of 4212 U/L

Median time to clinical recovery was 5 days (range 1-24)
No patient had renal failure

Conclusion: Outcomes of IBAR are good with
proper medical care



Comparing Clinical Characteristics Between Hospitalized Adults
With Laboratory-Confirmed Influenza A and B Virus Infection

In USA
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Hospitalization for Influenza A Versus B

(Tran D et al Pediatrics 2016;138(3):e20154643)

« Using active surveillance data from the Canadian
Immunization Monitoring Program Active at 12 pediatric

hospitals
— Compared clinical characteristics and outcomes of children <16
years admitted with laboratory-confirmed influenza B or seasonal
influenza A
« Over 8 nonpandemic influenza seasons (2004-2013),
— identified 1510 influenza B and 2645 influenza A cases
— median ages were 3.9 and 2.0 years, respectively (P <.0001)

— influenza B patients more likely to have a vaccine-indicated
condition (OR, 1.30; 95% Cl, 1.14-1.47)



TABLE 4 Treatment and lliness Severity of Hospitalized Patients by Influenza Type

Treatment

Influenza Type?®

Seasonal A (n = 2645)

Influenza B (n=1510)

Unadjusted OR/P

Adjusted OR/P°

Antiviral
Antibiotic
Measures of illness severity

400/2643 (15.1)
19153/2640 (72.5)

202/1508 (13.4)
1050/1508 (69.6)

Respiratory complications

0.87 (0.72-1.04)
0.87 (0.76-1.00)

Croup 101 (3.8) o1 (3.4) 0.88 (0.62—1.24) —
Pneumonia (radiologically confirmed) 595 (22.5) 364 (24.1) 1.09 (0.94-1.27) —
xtrarespiratory complications
Myositis 18 (0.7) 101 (6.7) 10.46 (6.31-17.35) 6.95 (4.15—-11.64)
Myocarditis 6 (0.2) 6(0.4) 1.75 (0.56-5.45) —
Hepatitis 24 (0.9) 22 (1.5) 1.61(0.90-2.89) —
Meningitis 6 (0.2) 4(0.3) 1.17 (0.33-4.15) —
Encephalitis 42 (1.6) 36 (2.4) 1.51(0.97-2.37) —
Length of hospital stay, median (IQR), d 3.0 (2.0-5.0) 3.0 (2.0-5.0) 0.60 —
Mortality
Attributable to influenza 10 (0.4) 16 (1.1) 2.82 (1.28-6.23) 265 (1.18-5.94)
All-cause 10 (0.4) 18 (12) 3.18 (1.46-6.90) 295 (1.34-6.49)
Admitted to ICU 337 (12.7) 190 (12.6) 0.99 (0.82—1.19) —
Required mechanical ventilation® 212 (62.9) 124 (65.3) 1.11 (0.76-1.61) —
Required extracorporeal membrane oxygenation® 7(2.1) 6 (3.2) 1.54 (0.51-4.64) —
Length of ICU stay, median (IQR), d® 3.0 (1.0-6.5) 3.0 (1.0-7.0) 0.62 —

(Tran D et al Pediatrics 2016;138(3):e20154643)




Hospitalization for Influenza A Versus B

(Tran D et al Pediatrics 2016;138(3):e20154643)

* Proportion of deaths attributable to influenza significantly
greater for influenza B (1.1%) than influenza A (0.4%)

— Adjusted for age and health status, OR was 2.65 (95%
Cl, 1.18-5.94)

— Asimilar adjusted OR was obtained for all-cause
mortality (OR, 2.95; 95% CI, 1.34-6.49)

« Among healthy children with influenza B, age >10 years
(relative to <6 months) was associated with the greatest
odds of ICU admission (OR, 5.79; 95% CI, 1.91-17.57)



Hospitalization for Influenza A Versus B
(Tran D et al Pediatrics 2016;138(3):e20154643)
CONCLUSIONS:
« Mortality associated with pediatric influenza B
Infection was greater than that of influenza A

« Among healthy children hospitalized with
Influenza B, those 10 years and older had a
significant risk of ICU admission






Epidemiological and virological characteristics of
Influenza B: results of the Global Influenza B Study

(Caini S et al Influenza and Other Respiratory Viruses 2015; 9 (Suppl. 1):3-12)

 To collect information on global epidemiology and burden
of disease of influenza B since 2000

« 26 countries in the Southern (n = 5) and Northern (n = 7)
hemispheres and intertropical belt (n = 14) provided
virological and epidemiological data

« The database included 935,673 influenza cases (2000-2013)

« Overall median proportion of influenza B was 22.6%o, with
no statistically significant differences across seasons



Epidemiological and virological characteristics of
Influenza B: results of the Global Influenza B Study

(Caini S et al Influenza and Other Respiratory Viruses 2015; 9 (Suppl. 1):3-12)

» During seasons where influenza B was dominant or co-
circulated (>20%o of total detections), Victoria and
Yamagata lineages predominated during 64% and 36%o of
seasons, respectively,

e A vaccine mismatch was observed in 25% of seasons

 Proportion of influenza B was inversely correlated with
maximum ILI rate in the same season in the Northern and
(with borderline significance) Southern hemispheres

« Patients infected with influenza B were usually younger
(5-17 years) than patients infected with influenza A
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Subtypes of Influenza in Taiwan
2000 — 2010 Influenza A (61%) vs. B (39%)

m A (%)
mB (%)
76.2%
43 3%
0 36 3%
20.6% 25.7% 21 8%
13 4%
1.8%

T

2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016 2016- 2017 2017- 2018 Total

2010 — 2018 Taiwan CDC JE 55001
Yang MC et al. Hum Vaccin Immunother. 2017 Jan 2;13(1):81-89.



Flu In Talwan

 |n Talwan, among outpatient cases of
Influenza, about 0.5% require hospitalization,
of which 7% of the patients with serious
complications need intensive care, and of
which the mortality rate Is about 20%.

0.5% 7% 20%0
'@ ' @
Outpatient Hospitalized ICU Death

L. IR B B R CR BB AR & R 201142 22 201 54T 38 ST BRI T2 R AR Bestae AR i (s )


https://www.cdc.gov.tw/professional/info.aspx?treeid=78b629884c927028&nowtreeid=E02C24F0DACDD729&tid=9BA8ECA515DCAAF5

Laboratory-confirmed complicated influenza
and influenza-associated deaths in Taiwan

m Severe complicated m Deaths

L HINL | B | H3N2 | HINL | H3N2 | HIN1 | H3N2 | B | HINL_

58.9% 65.1% 63.1% 46.8% 56.9%  75.80% 85% 80% 61.6%

2005

1772 1742
1588

1347

968

483

134 136 63 151 76 163 161 114 82

2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19

https://www.cdc.gov.tw/submenu.aspx?treeid=1f07e8862ba550cf&nowtreeid=bcc260c5073450d7
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Rapid Tests for Influenza, Respiratory Syncytial Virus,
and Other Respiratory Viruses: A Systematic Review
and Meta-analysIS (Bruning AH et al CID 2017;65:1026-32)

 Evaluating these tests against PCR as the reference standard

« Of 179 studies included, 134 evaluated rapid tests for
Influenza viruses, 32 for respiratory syncytial virus (RSV),
and 13 for other respiratory viruses

« Summary sensitivity and specificity estimates of tests for
Influenza were 61.1% and 98.9%

« For RSV, summary sensitivity was 75.3%, and specificity,
98.7%



Table 2. Subgroup Analyses: Accuracy Estimates

Pooled Sensitivity

Pooled Specificity

(95% Cl) (95% CI)
Influenza
Virus type
Influenza A 68.1 (68.9-76.0) 99.2 (98.5-99.6)
HINT 54.0 (476-60.3) 99.1 (98.5-99.5)
Influenza B 71.0 (566.8-82.1) 99.6 (99.2-99.8)
Influenza A+B 61.1 (53.3-68.3) 98.9 (98.4-99.3)
Population
Children 66.1 (562.9-79.3) 98.3 (972-99.5)
Adults 34.1 (14.0-54.1) 99.2 (98.2-100.0)
Point-of-care testing 62.1 (476-74.7) 98.4 (96.7-99.2)
Rapid test
QuickVue Influenza A+B 44.6 (29.1-60.0) 99.3 (98.8-99.9)
Sofia Influenza A+B 75.3 (69.2-91.5) 95.3 (91.5-99.2)
BinaxNow Influenza A&B 441 (23.3-64.9) 99.4 (98.6-100.0)
Directigen Flu A+B 35.8 (11.8-59.7) 99.2 (98.0-99.4)
mariPOC 76.1 (53.5-98.7) 99.4 (98.3-100.0)




Rapid Tests for Influenza, Respiratory Syncytial Virus,
and Other Respiratory Viruses: A Systematic Review
and Meta-analysIS (Bruning AH et al CID 2017;65:1026-32)

« A growing need for rapid, sensitive, and specific
Identification of viral pathogens to allow effective prompt
antimicrobial therapy, decrease extra diagnostic testing, and
Implement pathogen-specific infection control measures

« More sensitive and specific rapid multiplex molecular
assays are in development

— Potential to rapidly and accurately identify not only respiratory
viruses but also bacteria

— Fully automated molecular methods are commercially available
and presented as designed to be operated at the point of care

« Non-molecular rapid tests will still have a role in practical
patient care

— Be aware of their availability and performance characteristics



How Are Influenza Test Results Interpreted?
(IDSA guideline, Harper SA et al CID 2009;48:1003-32)

Table 5. Interpretation of rapid influenza antigen test results for
specimens obtained from patients with influenza-like illness.

Positive Megative
Influenza activity predictive value®® predictive value™®
Very low (summer) Very low Very high
Lowe learly or late
Sea50n) Lowe to moderata High
High lcommunity
outbreaks) High Loww o moderate

Feak actiity Very high Lo




Multiplex PCR system for the rapid diagnosis
of respiratory virus infection: systematic
review and meta-analysis (uang Hs et al cmi 2017; online)

A summary of evidence for the diagnostic accuracies of three
multiplex PCR systems on the detection of viral respiratory
Infections

— BioFire FilmArray RP (FilmArray), Nanosphere Verigene
RV+ test (\Verigene RV+) and Hologic Gen-Probe
Prodesse assays

A comprehensive search up to 1 July 2017
Twenty studies of 5510 patient samples eligible for analysis



Characteristics of BioFire FilmArray BP, Nanosphere Vierigene BV+ Test and Hologic Gen-Probe Prodesse assays

Mame BioFire FilmArray Verigene GenProbe Prodesse
Technology Melting curve analysis Gold nanoparticles with Melting curve analysis
silver signal amplification
Assays Respiratory panel Respiratory virus plus test  ProFlus, ProFAST+, ProAdeno=, ProParafllu=, Pro hMPV+
Targets o Adenovirus e Fluf-H1 o ProFlu+: Flud, influenza B RSV
o Coronavirus HKU1 o FluA-2009 H1N1 o ProFAST=: Seasonal Flud/H1, seasonal Flud/H3, 2009 HIN1
» Coronavirus NLG3 o Flus-H3 influenza
» Coronavirus 229 » Flud o Proddeno+: Adenovirus
» Coronavirus 0C43 o Influenza B o ProParaflu+: Parainfluenza 1, parainfluenza 2, parainfluenza 3
» hMPY = B5VA » Pro hMPYV = hMPFY
» Human Rhinovirus fenterovirus « RSVE
» Flua
s Fluf/H1
« FluA/H3
» FluA/H1-2009
o Influenza B
» Farainfluenza virus 1
o Parainfluenza virus 2
o Farainfluenza virus 3
o Parainfluenza virus 4
« E5V
Throug hput 1 sample per instrument 1 sample per processor 14 samples per run
Run time (hours ) 1 <15 4-5
Hands-on time 2 minutes 5 minutes 1.5 hours
Sample preparation included?  Yes Yes Mo
Reagent storage conditions Room temperaure 2-8*C and —20°C —70°C

Fluf, influenza A virus; hMPY, human metapneumovirus: RSV, respiratory syncytial virus,



Aocuracy estimates of included studies

Test

Sensitnity

[95% confidence interval)

Specificity

195% confidence interval)

LR+ (95% confidence
inberval)

LE— [95% cmnfidence
interval)

AUC

(95% confidence interval)

Influenz Avirus

FilmAr ray 0.911 (0.848, 0.949) 0,995 (0.988, 0.998) 186 (74.9, 368) 00928 (0.052, 0.153) 0.99 (0.98, 1)

Verigene 0.949 (0882, 0.979) 0,982 (0.944, 0.995) 652 (159, 185) 0058 (0.0206, 0.122) 0.99 (098, 1)

Prodesse 0.954 (0871, 0.985) 0,983 (0.973, 0.989) 57.65 (40.48, 76.94) 0,053 (0.022, 0.0896) 099 (0.99, 1)

Summary 0.940 (0.902, 0.964) 0,987 (0.979, 0.992) 769 (42.4, 126) 0.06 (0.03, 0.101) 099 (0.98, 1)
Influenza B virus

FilmArray 0.822 (0,689, 0.905) 0,994 (0.980, 0.998) 167.50 (40.9, 503.00) 0188 (0.093,0313) 098 (094, 1)

Prodesse 0.963 (0.907, 0.986) 0,992 (0.969, 0.998) 136.73 (305, 385) 0.04 (0,014, 0.097) 0.99 (0.99, 1)

Summary 0932 (0877, 0.963) 0,993 (0.986, 0.997) 154.4 (66.5, 304) 0.072 (0.034, 0.124) 0.99 (0.99, 1)
RSV

FilmAr ray 0911(0821, 0.958) 0.987 (0.971, 0.994) 73.1(29.4, 150) 0.09 (0.0412, 0.172) 0.98 (0.98, 0.99)

Verigene 0.977(0929,0993) 0,993 (0.962, 0.999) 21930 (235, 868) 0.027 (0.0076, 0.072) 0.99 (0.98, 1)

FilmArray, Verigene RV+ and ProFlu+ demonstrated a summary
sensitivity for FIUA of 0.911 (95% ClI, 0.848-0.949), 0.949 (0.882 -
»0.979) and 0.954 (0.871-0.985), respectively -

Multiplex PCRs demonstrated high diagnostic accuracy, with area
under the receiver operating characteristic curve equal to or more
than 0.98 for 5 viruses (flu A & B, RSV, adenovirus, hMPV) except
for adenovirus (AUROC 0.89)



Multiplex PCR system for the rapid diagnosis
of respiratory virus infection: systematic
review and meta-analysis (uang Hs et al cmi 2017; online)

Conclusions:

 Point estimates calculated from eligible studies showed that
the three mPCRs (FilmArray, Verigene RVt and ProFlut) are
highly accurate and may provide important diagnostic

Information for early identification of respiratory virus
Infections.

* In patients with low pretest probability for FIuA, these three
MPCRs can predict a low possibility of infection and may
justify withholding empirical antiviral treatments
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— Polymerase inhibitor: favipiravir
— Cap-dependent endonuclease inhibitor: baloxavir

- #2475 % (ad junctive therapy)
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WHO

(Geneva)

4 WHO collaborating centres

Beljing added

(Atlanta, London,
Melbourne, Tokyo)

National WHO reference centres
> 112 centres in > 80 countries

National network of sentinel physicians

Hannoun C. Role of international networks for the surveillance of influenza. Eur Journal of Epidemiol 1994;10:459-61



(II is recommended that guadrivalent vaccines for use in the 2018-2019 northern hemisphb
influenza season contain the following:

- an AMichisan/45/2015 (HIN]1)pdm09-like virus: }é_‘ﬁm f}" ’ JJ'V',% —_ f}"
- an A/Singapore/INFIMH-16-0019/2016 (H3N2)-like virus;

- a B/Colorado/06/ 201 /-hke virus (B/Victoria/l's 7 ineage); and

- a B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage).

It is recommended that the influenza B virus component of trivalent vaccines for use in the

2018-2019 northern hemisphere influenza season be a B/Colorado/06/2017-hike virus of the
B/Victoria/2/87-lineage. )

It is recommended that trivalent vaccines for use in the 2017-2018 northern hemisphere
influenza season contain the following:

— an A/Michigan/45/2015 (HIN1)pdm09-like virus;
—an A/Hong Kong/4801/2014 (H3N2)-like virus; and Li‘ %-i = ,}' s %} 4p — f}'
— a B/Brisbane/60/2008-like virus. - r '

It is recommended that quadrivalent vaccines containing two influenza B viruses contain the
\\ahnvc three viruses and a B/Phuket/3073/2013-like virus. )

70



- an A/Brisbane/02/2018 (HIN1)pdm09-like virus;

- an A/Kansas/14/2017 (H3N2)-like virus;

~a B/Colorado/06/2017-Tike virus (B/Victoria/2/87 lineage); and
- a B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage).

(7Y World Healt.,
WY Organization

Recommended composition of influenza virus vaccines for use in the 2019-
2020 northern hemisphere influenza season

2019/02/21 in Beijing

It is recommended that quadrivalent vaccines for use in the 2019-2020 northern hemisphere
influenza season contain the following:

an A(H3N2) virus to be announced on 21 March 2019%;
a B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage): and
- a B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage).

an A/Brisbane/02/2018 (HIN1)pdm09-like virus: \

It is recommended that the influenza B virus component of trivalent vaccines for use in the 2019-
2020 northern hemisphere influenza season be a B/Colorado/06/2017-like virus of the
B/Victoria/2/87-lineage.

* In light of recent changes in the proportions of genetically and antigenically diverse A(H3N2)
viruses, the recommendation for the A(H3N2) component has been postponed. Tij|| 3/21




Table 2. Antigenic Analysis of A(H3N2) Viruses — Haemagglutination Inhibition Assay

(with 20nM Oseltamivir. 4 HA units/50 microliters)

REFERENCE FERRET ANTISERA

2al 2alb 2a2 3C.3a
EGG EGG EGG EGG SIAT EGG DATE
REFERENCE VIRUSES SN/X307A UE/240 NL/10260 SZ/8060 KS/14 KS/14 BC Clade] COLLECTED PASSAGE
1 A/Singapore/INFIMH-16-0019/2016 X-307A 2560 320 160 160 30 80 2al REASS ESE2E9/E1
2 A/Abu Dhabi/240/2018 640 10240 5120 160 80 40 2alb 2018/01/01 E6
3 A/Netherlands/10260/2018 1280 10240 5120 160 160 80 2alb 2018/02/15 E4/E2
4 A/Hong Kong/681/2018 2560 5120 5120 320 640 640 2alb 2018/04/09 E6/E2
5 A Switzerland/8060/17 640 80 80 2560 40 40 2a2 2017/12/21 E5S/E2
6 A/Kansas/14/2017 80 80 80 80 160 80 3a 2017/12/14 S3
7  A/Kansas/14/2017 160 160 320 40 640 1280 3a 2017/12/14 E7
TEST VIRUSES

8 A/Florida/15/2019 80 160 160 80 160 20 2alb 2019/02/04 S2
9 A/Hawaii/09/2019 80 320 40 40 80 <20 2alb 2019/02/09 S1
10 A/California/127/2018 160 320 160 40 80 <20 2alb 2018/12/31 S1
11 A/Hawaii/08/2019 160 320 80 80 160 <20 2alb 2019/02/01 S1
12 A/New Mexico/09/2019 160 160 160 80 160 <20 2alb 2019/02/05 S1
13 A/New Mexico/10/2019 160 160 160 80 160 <20 2alb 2019/02/10 S1
14  A/Delaware/12/2019 40 80 80 20 80 <20 2alb 2019/02/04 S1
15 A/Vermont/06/2019 40 80 80 40 160 <20 2alb 2019/02/06 S1
16  A/Vermont/09/2019 80 160 160 80 30 <20 2alb 2019/02/11 S2
17 A/Brisbane/34/2018 40 40 160 40 320 320 3a 2018/03/17 E2/El
18 A/Lousiana/14/2019 40 40 20 20 320 160 3a 2019/02/06 S1
19 A/Maine/08/2019 40 80 40 20 320 160 3a 2019/02/06 S1
20  A/New Hampshire/13/2019 40 40 40 20 320 160 3a 2019/02/15 S1
21 A/North Dakota/12/2019 80 80 80 40 320 160 3a 2019/02/10 S1
22 A/South Dakota/10/2019 40 40 40 20 320 160 3a 2019/02/18 S1
23 A/Tennessee/09/2019 20 20 40 20 320 160 3a 2019/02/04 S1
24 A/Texas/45/2019 40 40 20 20 320 160 3a 2019/02/07 S1
25 A/Towa/11/2019 40 40 40 40 640 320 3a 2019/02/07 S1
26 A/Wyoming/06/2019 80 80 160 40 2560 640 3a 2019/02/04 S1




WHO
(Atz2k)

WHO
(FIFK)

Chalumeau HP. Vaccine manufacture at the time of a pandemic influenza. European journal of epidemiology 1994;10: 487-490
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The efficacy of influenza vaccination

Effectiveness

and Efficacy* Children& adults elders
(95% ClI)

Preventing influenza-like ilIness
36 % (24-46 %) 20 % (11-29 %) 41 % (27-53 %)
Preventing lab-confirmed infection
59 % (41-71 %) 61 % (48-70 %) 58 % (34-73 %)
Preventing influenza-like illness
33 % (28-38 %) 10 % (4-16 %) N/A
Preventing lab-confirmed infection
80 % (68-87 %) 62 % (45-73 %0) N/A

* affected by age, immune status of the vaccinee and the antigenic matches.
& lack of RCT evidence for efficacy of TIV to prevent ILI in children under 2 yrs.

Bridges CB JAMA 2000, Jefferson T et al Cochrane Database 2008 & 2010 & 2012
75
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The efficacy of influenza vaccination

ylo

Prevent Disease 28% to 20% 21.5% to 18.1% 6% to 3.5%
influenza-like  reduction rate
ilIness
Risk ratio (95% 0.72 (0.65-0.79) 0.84 (0.75-0.95) 0.59 (0.47-0.73)
Cl)
NNV 12 29 42
Prevent lab- Disease 30% to 11% 2.3% t0 0.9% 6% to 2.4%
confirmed reduction rate
influenza
Risk ratio (95%  0.36 (0.28-0.48) 0.41 (0.36-0.47) 0.42 (0.27-0.66)
Cl)
NNV 5 71 30

NNV, number needed to vaccinate
(Cochrane Syst Rev 2018, Issue 2)



Influenza Vaccination in Older Adults

(Andrew MK et al Drugs & Aging 2019; 36:29-37)

 Older adults are particularly vulnerable to poor outcomes
from influenza over both short- and long-term time horizons

 Although immune responses generally decline with age, the

prevention of influenza with vaccination is an important

strategy to support healthy aging

Table 1 Influenza vaccine formulations available for older adults

Vaccine Type Content Dose, mL Route
Inactivated tri- or quadrivalent vaccine Subunit 15 ug HA per antigen 0.5 IM
Adjuvanted inactivated trivalent influenza vaccine Subunit ME59 adjuvant 0.5 IM

15 ug HA per antigen
High-dose inactivated trivalent influenza vaccine Subunit 60 ug HA per antigen 0.5 IM
Recombinant quadrivalent influenza vaccine Recombinant 45 ug rHA per antigen 0.5 IM

HA hemagglutinin, rHA recombinant hemagglutinin, /M intramuscularly



TABLE 1. Influenza vaccines — United States, 2018-12 influenza season®

HA (Vs and Egg-grown
RIV4) or virus wvirus,T cell Thimerosal
count (LAIV4S) culture-grown (Yes/Ma)

Trade name Age per dose (each virus, or Adjuvanted Latex If Yes, mercury
(Manufacturer) Presentation indication vaccine virus)  recombinant HA (Yes/MNo) (Yes/No) Route pg/0.5mL
Quadrivalent Vs (1IV4s)—5tandard Dose—Contain inactivated virus

Trivalent IV (lIV3)—Standard Dose—Contains inactivated virus

Afluria (Seqirus) 0.5mL PFS z5yrs 15 pg/0.5 mL Eag No No IM$ No

5.0 mL MOV =5 yrs (needle/ Yes(24.5)
syringe)
18 through 64 yrs
(jet injector)
Trivalent [IV3—High-Dose—Contains inactivated virus
Fluzone High-Dase 0.5mL PFS =65 yrs 60 pg/0.5 mL Eag No No IM5 No
(5anofi Pasteur)

Trivalent lIV3—Adjuvanted—Contains inactivated virus

Fluad (Seqirus) 0.5 mL PFS 265 yrs 15 pg/0.5 mL Eag Yes (MF59) No IM3 No

Quadrivalent RIV (RIV4)—Contains recombinant HA

Flublok Quadrivalent 0.5 mLPFS =1Byrs 45 pg/05 mL Recombinant No Mo IM5 No

{S5anofi Pasteur)

ey
(jet injector)

Trivalent IIN3—High-Dose—Contains inactivated virus

Fluzone High-Dose 0.5 mL PFS 265 yrs &0 pg/0.5 mL Egg Mo Mo IMS Mo
(5anofi Pasteur)

Trivalent [IV3—Adjuvanted—Contains inactivated virus

Fluad (5eqirus) 0.5 mL PFS =65 yrs 15 pg/0.5 mL Eag Yes (MF59) Mo M8 Mo
Quadrivalent BRIV (RIV4)—Contains recombinant HA
Flublok Quadrivalent 0.5 mL PFS 218 yrs 45 pug/0.5 mL Recombinant Mo Mo M3 Mo
(5anofi Pasteur)
ﬂuaarwa Tent LATV Imm-ﬂ}—tnntams Iive, attenuated, cold-adapted virus
FluMist Quadrivalent 02 mLprefilled  2through49yrs 106573 Eag No Mo NAS Mo
(AstraZeneca) single-use fluorescent focus
intranasal sprayer units/0.2 mL

(MMWR 2018:67(3):1-20)
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