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CURRENT CONCEPTS

Update on Avian Influenza A (HSN1) Virus
Infection in Humans
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Table 1. Case Fatality Proportion According to Clade or Subclade and Median Time from Onset of lliness

[ to Hospitalization or Death in Pa}};}nts;nﬂh Z\o:!]im;:: I;!I:T)HA (H5%:] '""ﬁf'sx wa T‘f% En JE:_L
R R R edominant for < F LIREIE R
Clade or Case Fatality Onset of lliness Onset of lliness
Country Subclade® Proportion to Hospitalization to Death
no. of patients/ no. of no. of
total no. (%) days patients days patients
Cambodia, Thailand, Vietnam{ 1 66/123 (54) 4 109 9 65
Indonesia 2.1 76/96 (79) 5 64 9 72
Azerbaijan, Djibouti, Egypt, Irag, 22 26/59 (44) 3 36 9 24
Nigeria, Turkey
China, Laos 23 17/26 (65) 5 16 10 17

World Health Organization. N Engl J Med. 2008;358:261-273.
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Table 2. Clinical snd Common Laborstory Festures of Inflenza A ital Admi
Vietnam, Thailand, Turkey,
Cambodia,  Indonesia, China, Eppt,  Aserbaijan,
2004-2005, 2005-2006, 2005-2006, 2006-2007, 2
Variable Clade 1§ Clade 2.1% Clade 2.3§ Clade 229  Clade 2.2]
Age —yr
Median 14-22 185 30 125 16.5-10.0
Range 258 15-450 12-41 1-75 5-20
\ Male sex — no./total no. (%) 19/41 (46) 33/54 (61) 3/8 (38) 12/38 (32) 9/16 (56)
Corractwth povkoy wihinpreon T —me]  NPG0A G  BRQNT a2 Q0T
total no. (%)

Time from onset of symptoms to hosgitalization — days

Median 68 5 6 3 -6
Range 38 114 3-11 o-14 112
Clinical presentation — no. | total no. (%)

Fever 41741 (100) 54/54 (100) /8 (100) 34/38 (89)  15/16 (34)
Dyspnea BHTEY) S 480 HpEEN 71644
Cough ORL8)  S0SAE 88 287 12)15 (80)
Preumonia AAL(I00)  S4/54(100)  8/8(100)  23/38 (61)3E 14/16 (88)
Coryza 9127 33) NR NR NR 2114 (14)
Sore throat 13741 (32) NR NR 26/38 (68) 14/16 (88)
Vomiting $/31016) 6/54 (11) NR 337 (8) o7 0)
Diarthea 16131 (52) 6/54 (1) NR 237050 __ana9)

World Health Organization. N Engl ] Med. 2008;358:261-273.
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Table 2. Clinical and Commeon Laboratory Features of Influenza A (HSN1) Disease st Hospital Admission.*

Vietnam, Thailand, Turkey,
Indonesia, China, Egpt,  Aserbaijan,
2004-2005, 2005-2006, 2005-2006, 2006-2007,

Variable Clade 1§ Clade 2,15 Clade 23§ Clade22§  Clade21]
Depressed consciousness NR NR NR 338 (8) 418 (50)
Seizures NR 1/54(2) NR NR 247 29)
Headache $/14 (36) /54 (13) NR 19/38 (S0)  7/15 (47)
Conjunctivitis 0722 0) NR HR upsen 1802
Myalgia 11/37(30) 7/54 (13) NR 1738 45)  4/15 (27)
Leukopenia 17122 71y 41749 (84) NR 037 @n 1115 (73)
Lymphopenia 162467 16/29(55) NR 4506 71354
Thrombocytopenia L2454 2945 (64) NR 826(31)  9/13(69)
Increased aminotransferase levels 20128 (71) NR NR 152756 6309

Deaths — no. total no. (%) 3241 (78) 4154 (7) 778 (83) 1538(39)  9/16(56)

Time from onset of symptoms ta death — days
Median 12 9 9 115 10-13
Range 430 5-19 819 632 917

World Health Organization. N Engl J Med. 2008;358:261-273.
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Table 3. Initial Diagnosis in Patients with Confirmed Influenza A (H5N1)
Virus Infection.*

Indonesia Thailand

Diagnosis (N=52) (N=25)
number (percent)

Pneumonia 24 (46) 11 (44)
Dengue virus infection 6 (12) 4 (16)
Typhoid fever 2 (4) 0(0)
Upper respiratory illness 14 (27) 4 (16)
Avian influenza 6(12) 2(8)
Other 0(0) 4 (16)T

World Health Organization. N Engl ] Med. 2008;358:261-273.
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“ ORIGINAL ARTICLE ||

Human Infection with a Novel Avian-Origin
Influenza A (H7N9) Virus

Gao R et al. N Engl J Med April 11%, 2013 DOI:10.1056/NEJMoa1304459
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Table 1 and Virologic € ics and C: ions, Treatment, and Clinical Outcomes of Three Patients
Infiected with Avian-Origin Influenza A (H7N9) Virus.*

Characteristic Pationt | Pationt 2 Patient 3
Age (yr) 87 27 35
Sex

Area of origin

Exposure to chicken

Dste February 18,2013

March 13, 2013

Date of adn n February 25, 2013 4,2013 March 19, 2013

Admissi 6,2013 March 20, 2013

None
Dite of s pecin February 26, 2013 5,2013 March 20, 2013

March 30, 2013 March 30, 2013 March 30, 2013

Date of labs

Viral isol [A/shanghais1 2013 i7ns) | [Arshanghairzrzors pins) | [ajankuisiszons mrns |

Gao R et al. N Engl J Med April 11, 2013
DOI:10.1056/NEJMoal304459
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.. . . . Table 1. Demographic and Epidemiologic Characteristics of 111 Patients
Clinical Findings in 111 Cases _Of Infected with H7NS Virus in China.
Influenza A (H7N9) Virus Infection characteretic Value
Eﬂ?{‘s,éﬁﬂh’ﬂ:920134’157%%&41‘;"’]3?]’}‘*EH‘;{_ Age
AFMERAHINIG R FE bR S > 7 M sgaTal 4 Median (range) —yr 61 (3-88)
bIn Iﬁi—%&k%mq@‘&%;&‘“ﬁ?f%§;§ ° Subgroup — no. (%) L
EER ST f}%)’)j’ﬂz%pZOl?;iS“ Bashlll &8 % odyr g AHINGRE oo
£ sk 4 A SIHTNO 708 s R T - S 14y ot S E T 1 09)
FriE el LR %R ITHING TR fd B 15497 28 (25.2)
¢ : R o HP :
i“fj : i 7,6'60/‘(}'}?14 »’(ym o ,FEJ}% *‘,/r% o o 270%)’%,, 50-64 yr 34 (30.6)

S e Rt EE ,gt 61p » 42.3% 5 4 e AL 47 (4
OS> T 613% 4 L F - mef)?’v”;";%ﬁv* =65y £23)
")ﬁﬂ-\ﬁx'}t g rr:}j:;}i— s I_Ll‘mﬂ*’ji‘ ;;Lr 108 & ?3 2 .,)g Prs ,\g\ Female sex — no. (%) 35 (31.5)
R~ GaoH-Netal.N Engl J Med 2013,368:2277-2285. Gao H-N et al. N Engl J Med 2013;368:2277-2285

E N AN G F - AT RN
Fo— ¢ B EARE Z2HINO R )F‘i—*r 111 22,7 R4 Baap %H7N9;,,~L@:@; % nlll 2 ;ﬁ
Z . 4 Hy . .
Lo Ak R TR R R 8 T A (D) YRR A RACR R IR A S (D)
Coexisting condition — no. (%)
[ Ao s (613) | Table 2. Clinical Characteristics and Selected Laboratory Abnormalities of 111 Patients Infected with H7N9 Virus *
Hypertension 51 (45.9) - - Py
Characterist 3 .. N N Vall
Diabetes. 18 (16.2) Fc::( eristic .k % IR 5 B L HTNO R B % ] alue b
Coronary heart disease 11 (9.9) Any— . (%) F R Ee T R E A oo
Immunosuppression m(g 0) Maximal temperature — ‘C 19.2:08
i Subgroup — no. (%)
?vrom(..nbxnuc ve pulm 4 g: 44H7N9/n m)?__, ) ,}s B 4}’ u f,;o]ni;;xuw:: (%6) s
ancer} :
V] g J o .
Cercbrovascular discase | T ’?7 1/4-Tﬁ5 A Lfd’ o ATE X 5’2?3 35;;?“ :; ::;::
Hepatitis B infectionf | X ¥ 4f 7}%'?'\ 4% p 3 F 1‘%\ 5 'f&ﬁg g Fatigue — no. (%) 40 (36.0)
Chronicrensldisease | A - g ] )% X #&x AfeBErink o Conjunctivitis — no. (56) 0
Pregnancy [cough — no. 38) 100 (90.1) |
Current smoker — no. (%) 27 (24.3) [Sputum production — no. (3) 62 (55.9) |
Exposure to live pouk Hemoptysis — no. (%) 77 (243)
pesure e e sty Shortness of breath — no. (%6) 62 (55.9)
In previous 14 days — no. (%) 62 (559) Diarrhea or vomiting — no. (%) 15 (13.5)
Median incubation time since exposure (interquartile 5 (2-8)
range) — days
Hespitalization — no. (%) 109 (98.2)
i Gao H-N et al. N Engl J Med 2013;368:2277-2285
Gao H-N et al. N Engl J Med 2013;368:2277-2285

#2000 BX EADRE FHINGGE 4 111 & 4 F20 B AR AHINOGRE 4 0111 &5 A
ﬁﬁ&aﬁ#?%;%ﬁ%%—m) iRk A RIrf %R TR A S E - D)

EE S 5 Moo AHTNOGE S s < st i c#75 i FHREHATD 5 et AHTNOGEE Jf ¢ s it 4% in
White cells & Tk 84,000 cells/mm3 ~ # = 3% S R i R A YT
Median —permm’® | gep €T « g} 5P KT o fegh | 490 Creatinine >133 pmolliter] F 3 30 Bl 1 = > & FRR 2T § ™ 150
Imlﬂqmmle mng17 At ip I AERF IR LES 2006230 Lactate dehydrogenase >2 ~ @ o ‘f'—_r # Tr]?"dimct& ;EI—L = 91 (82.0)
:10‘(;007;::;:)‘ 5 (4.5) Creatine kinase >200 U/lit }‘* ’Tf gmig»%? *ﬁ ?';1\ ﬁ{'i - ‘i ’F'] ”?‘%K 49 (44.1)
[ =2000 per L (45.9) ] Myoglobulin >80 pg/ml —| o™= =/ | }]%% > frs lﬁ‘?‘}'}]ﬁ?% 16 (55.2)
Lymphocytes — per mm* B20::HO3
Median 460 Median 144.0
Interquartile range 320-700 Interquartile range 107.1-226.9
[ymphocytopenia — no. (26) 98 (88.3) ] Potassium — mmol/liter 3.810.5
Hemoglobulin — g/dl 12.9:3.1 Sodium — mmol/liter 136.826.0
Platelets — per mm?* o-dimer >0.5 mg/liter — no. (%) 47 (90.4)
Median 115,500 Chest radiologic findings — no. (%)
Interquartile range 32,000-149,500 Involvement of both lungs 60 (54.1)
Thrombocvtopenia — no. (%) 81 (73.0)
C-reactive protein >10 mg/liter — no. (%6) 85 (76.6) Ground-glass opacity GZI(E53)
Procalcitonin >0.5 ng/ml — no. (%) 28 (37.3) Consolidation 9 692)

Gao H-N et al. N Engl J Med 2013;368:2277-2285 Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Table 3. Complications, Treatment, and Clinical Outcomes in 111 Patients
Infected with H7N9 Virus.*

variable ¥ 5 5 fE 47 value % 3c|(%)

no. of patients (%)

Complications

Pneumonia 108 (97.3)
Acute respiratory distress syndrome 79 (71.2)
Shock 29 (26.1)
Acute kidney injury 18 (16.2)
Rhabdomyolysis 11 (9.9)
Treatment ;5 Fy 5% G4

Bacteria isolation from culture 29 (26.1)
Administration of oseltamivir or peramivir 108 (97.3)

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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of antiviral therap é*?/é%‘ s g e hi% rﬁ/fﬁ "i’iﬁ7‘¥

0-2 days Ty

3-5 days 32 (28.8)

=6 days 65 (58.6)
Oxygen therapy 111 (100)
Mechanical ventilation

Noninvasive 31(27.9)

Invasive 65 (58.6)
Admission to an intensive care unit 85 (76.6)
Extracorporeal membrane oxygenation 20 (18.0)
Continuous renal-replacement therapy 29 (26.1) |
Artificial-liver-support-system therapy* 17 (15.3)

| Antibiotics 79 (71.2) |

Gao H-N et al. N Engl J Med 2013;368:2277-2285

22 B IALE AHINOGE R i P11 Lo ¢
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R B AR (%)
Antifungal drugs 1(0.9)
Glucocorticoids. 69 (62.2)
Intravenous immune globulin 59 (53.2)
Clinical outcome gk 37 {4
[Death 30 (27.0) |
Cause of death
| Refractory hypoxemia 22 (73.3) |
Shock 1(33)
Acute heart failure 2 (6.7)
Secondary bacterial or fungal infection 3 (10)
Arrhythmia 2(6.7)
|Discharge from hospital{ 49 (44.1) |

Gao H-N et al. N Engl I Med 2013;368:2277-2285
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Table 4. Multivariate Analysis of Risk Factors for the 79 Patients with the
Acute Respiratory Distress Syndrome.

B FHINGGRE 5 ¢ & # & Odds Ratio
Risk Factor | 1hss 55 % 6 g #8254 & | (95% CI)¥ P Value

Agez65yr |3 RERAET %M |01 099-103) 030
[ Coexisting medical condition 3.42 (1.21-9.70) 002 |
Lymphocyte count <1000 cells/mm? 2.73 (0.60-12.52) 0.20
Aspartate aminotransferase level 1.37 (0.42-4.43) 0.60
>40 U/liter
Creatine kinase level >200 U/liter 1.80 (0.59-5.48) 0.30

Time from symptom cnset to initiation

2.42 (0.49-11.99) 0.28
of antiviral therapy >3 days

Gao H-N et al. N Engl J Med 2013;368:2277-2285
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Evaluation of Rapid Influenza
Diagnostic Tests for Detection of Novel
Influenza A (HIN1) Virus --- United
States, 2009




TABLE 1. Comparison of the number of positive influenza A test results from
three RIDTs* with the number of positive results from rRT-PCR* assay, by

infl A tyne and cycle threshold (Ct) interval — United States, 2009
Fa 1 f No. of specimens positive
¥ HINI1 swine flu 7 peciinens | Total no. of
;{(& 1]:}_ 4 —'}; 40_69% N s|l?clm‘eus|msill\'e
RIDT - A No. positive by rRT-PCR ~ PYRIDT/
virus type . -
;'[:':;ﬂ(‘;:§ Total no. positive
(<20) <25 .’ai]} (>30) DY RI-PCR
BinaxNOW B . y 2113
Influenza A&B Novel HIN1 89 717 213 16
Seasonal g 212 35 (60)
;‘;“;‘;"“] — 1010 24 01 12/15 (80)
Directigen EZ . . P, . N
Flu A+B Novel HIN1 89 10116 2/12 1/6 (49)
Seasonal [ e V- - 34%* (75)
;gﬂ;g"“' — 88 23 o0 10/12#* (83)
QuickVue A+B Novel HINI 99 1317 613  3/6
Srasonal B N T - 4/5 (80)
Sl — 1010 24 01 12/15 (80)

* Rapid influenza A diagnostic tests. MMWR 2009,58(30)826—829

(7N World Health

{50 Organization

Real-time RT-PCR Protocol for the Detection of
A(H7N9) Influenza Virus

%A 58 (TER LR F R real time PCR) % F]
el R SR HTNO R B i F ehx & % (hemaglutinin — HA)
frdd 5 iEodepF (neuramidase — NA) g0t fe £ F] (H74wN9) -

The WHO Collaborating Center for Reference and Research on Influenza at the
Chinese National Influenza Center, Beijing, China, has made available attached real-
time RT-PCR protocol for influenza A(H7N9).

WHO, April 82013

" wpER & pFd 4 5 i (Real-Time PCR) 1 2]
HTNO R R 6 B3k i &2
2.1 Real-time fluorescence quantitative PCR analysis system
2.2 Bench top centrifuge for 1.5mL Eppendorf tubes
2.3 10, 200, 1000uL pipettors and plugged tips
2.4 Vortex
2.5 QIAGEN RNeasy Mini Kit
2.6 AgPath one-step RT-PCR kit
2.7 The specific primers and probes for the H7and N9 genes are summarized in
the table below. In addition, the use of a primer and probe targeted M gene
and house-keeping gene such a RNP is recommended for typing all

influenza A virus and internal control in the tests.

WHO, April 82013

% TR L v 4 F & (Real-Time PCR)
i RTHTNOIR B 4 97 % i 8P e A 71

Table of PCR primers and probes

=] Sequence Note
H7

CNIC-H7F 5'-AGAAATGAAATGGCTCCTGTCAA-3" Primer
CNIC-H7R 5'-GGTTTTTTCTTGTATTTITATATGACTTAG-3" Primer
CNIC-H7P S5'FAM-AGATAATGCTGCATTCCCGCAGATG-BHQ1-3' Probe
N9

CNIC-NS 5’ TGGCAATGACACACACTAGTCAGT 3' Primer
CNIC-N9R 5" ATTACCTGGATAAGGGTCGTTACACT 3° Primer

CNIC-NSP  S'FAM- AGACAATCCCCGACCGAATGACCC -BHQ1-¥  Probe

FluA

InfA Forward 5 GACCRATCCTGTCACCTCTGA C 3' Primer
InfA Reverse 5" AGGGCATTYTGGACAAAKCGTCTA3 Primer
5’ FAM-TGC AGT CCT CGC TCA CTG GGC
InfA Probel Ar AL .2 Probe
RnaseP
Rnasep Forward 5’ AGATTTGGACCTGCGAGCG 3 Primer
Rnasep Reverse 5° GAGCGGCTGTCTCCACAA GT3' Primer
Rnasep prove1 _5'FAM-TTCTGACCTGAA GGCTCTGCGCG-BHQ1-3' Probe ‘WHO,
Note: FluA and RNase primer/probe sets were from published WHO protocol provided by o
06, Atanta April 82013

% TR L v 48 F & (Real-Time PCR) 14 i
HINOR R 4 41 F ch 787 St 24 2

Components volume (uL)
2x RT-PCR Master Mix 12.5
primer-forward (40uM) 0.5
primer-reverse (40uM) 0.5

Probe (20 uM) 0.5
QuantiTect RT Mix 1

Template RNA 5.0

RNase Free H,O 5

Total 25

WHO, April 82013

BPIHINOGR B 4 & * TR R E g F
(Real-Time PCR) eF Ji i 1% 83 23 & 5 L &
The resuIAtSA ;are Eet;ermined ;f‘lhe ﬁuality controls work.

(1) The specimen is negative if the value of Ctis undetectable,

(2) The specimen is positive if Ct value is 38.0.

(3) It is suggested that specimens with a Ct higher than 38 are repeated.
The specimen can be considered positive if the repeat results are the same
as before i.e. Ct is higher than 38. If the repeat Ct is undetectable, the

specimen is considered negative.

WHO, April 8" 2013
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Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

Py ER ;fi’ﬁ]*?\rﬁ‘*ﬁlf%-““hlﬁ 2 # e (Filmarray
Resplratory Panel 2-RP2) 2.5 % W& S84 § LA F Pl
ikt 2 () F 224 48) # *FRF + (nasopharyngeal swab — NPS)
2B L B A f R R 2 0 ¢ FE ATA T b
RPI.7%PN 3 T 4e ke PER > kP ¢ au»;,?)%* s EA
#229E ~ 75k ),}‘54 HKU1 ~ m*’;i‘L)?s«a-NL63 Tk },’554 0C43 ~
LHER I k4 (metapneumovirus) ~ A S A /S p A
AF R f)’?“r* N A"'I R )]?54- H1 ~ 2009& A% i g :)’;G% H1 (tkix
Bpa)~ Al f,in3 s BAlER BA - BARBA (1,2,
33D ~ =g g b opd (RSY) ~ A P ¥% i (Bordetella pertussis) ~

" a

Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.

Fr &R () % L % 7 (Chlamydia pneumoniae) ~ # % 7
(Mycoplasma pneumoniae) ~ # K v# 33 F 5 54 (Middle East
respiratory syndrome coronavirus — MERS-CoV) (#7) » fe&l | P
*% B (Bordetella parapertussis) (#7) o

By iE LR RpEREY ik ¢ X612 NPSHKAY
7 %;.:e_ % FilmArray RP2 » $ /& %2 5 RP ~ # & PCR > frf% ik
?;ﬁ (sequencing)

T R L F g e oyt R e R E % (4 £ B (agreement) 3

992%°‘v#4§i4oc43\pﬂff” fealp B"*?ﬁf’RIQ
HRME PR R ER > ILT% i’%v’fr*p iR A P

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.

gy x

Multicenter Evaluation of BioFire FilmArray Respiratory Panel
2 for Detection of Viruses and Bacteria in Nasopharyngeal
Swab Samples

Rk () PR kR E RS> 93.8% o RP2¥ 11 i )
P Rpd AR 2 Rk TR R R R -
B3 U FilmArray RP2 $ie % %% & FilmArray RP 4>t % L efex
FRAMA SR G RERERfHFRER > X R%HER
S SN R HR WP S g ddhp 5 % R £ )
e R AR B T BRI .

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.

% — . # * FilmArray RP2 # %77 v if | 4 enfhen
(p# &l E]) 7?"5 i hs (FllmArray RP) tp £

TABLE 1 Analytes detected by the FilmArray RP2

Analyte Change relative 10 RP*

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.

% = . @ * FilmArray RP2 % #7e% 23§ | % cofhecnn (5 4
&) Ao S B iR P

TABLE 3 Prevalence of FilmAray RP3-detected analyte .
Prevalence of anslyte in indscated subject grous
Overat =5y am naym =50y
o = 1612) in = 885 n = 131) = 128) 1n = 268
Ansiyte No - e ~ o ~ o ~ o ~

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17.

#w . @& % FilmArray RP2 et e fpit e 2% R & R
(positive percent agreement — PPA) &2 124 2 4% 1 & B
(negatlve percent agreement - NPA)

TABLE 4F

PPA® NeA
Analyte TP/TP + FN) ~ 95% I TNATN + FP) » 95%

Leber A L. et al. J Clin Microbiol. 2018;56(6):¢01945-17.




% — .}t B et d % A (next generation sequencing —
NGS) & sk A Ffl [ g;\:’ LR R PRHE A
BREMAEDE (GY/E)~ BB E£ R (bp) ~ 3>
Al o TR

Table 1

Properties of current NCS platforms.
Company Equipment Outputirun (Gb) Maximu read length (bp) Reads (x10°) Running time
Uumina MiniSeq 0675 22150 25 4-25h
Hiumina Miseq 03-15 22300 25 s-55h
Humina Nextseq 20-120 22150 1304400 12-30n
Humina HiSeq 3000 125-700 2x150 2500 <1-3Sdays
ThermoFisher lon PGM™ 003-2 200-300 04-55 2-7h
ThermoFisher lon 55 06-15 200-400 380 25-an
ThermoFisher lon 5S™ XL 06-15 200-400 380 <24n
Oxford Nanopore MinlON 202 230,000-300,000 22-24 min-48h
Pafic Bosciences: Sequel 075-125 20000 370000 W min-6h
Pacific Biosciences’ RSt 05-1 20000 55,000 W min-4h

Deurenberg RH. et al. J Biotechnol. 2017;243:16-24.

Fm MR BB LR b R R R

U R AR R VETTRFR fe S
Sensitivity Tumaroundtime  Advantages nu%}mugn

Viral culture: Close to 100% 3-10 days. itih ificity; virus. Poor lity might affect yield:
18 4555 £ 355 —— o e o

recover other viruses. intensive; specialised laboeatory faciities

ST

Rapid viral culture” 70-90% 1-3days ess Less.
ik FisE e e

culture wu.;.d Laboratory facil \(nrsqmmd
Rapid antigen 70-90% 1-4h Rapid
detection: direct 1 i specialised
Wﬁ!g%\‘i _ %fﬂiiﬁ% can assess sample quality ‘equipment required; virus is not available
Rapid antigen vings is not
desection: - 3} fi R %ﬁﬁf é’cﬁ &@rﬁ: required; spe i
immunochromatogenic ot required: rapid results antigenicity
iy
RT-PCR Close to 100% 1-8h i xper 3 i nd
j::-2-2- % % 8318 btyping,

g g strains.
multiplex technalogy

are then stained and examined by immunofiuorescence.

Paules C and Subbarao K. Lancet. 2017;390:696-708.

4. o 7R b s # 4 (Treatment

Regimens of Influenza)

2252 AT W R A g 2 R A B - (1)

D HE R R R e

148 (Coccidioides species)

Ll LS 0 'l‘l‘:"iuﬂ (Hantavirus)
« RO E
(Burkholdenia pseudomallei)
BAgEE « AATHEMN %% (influenza virus)
. # % (avian influenza virus)
« AR B (SARS coronavirus)
148U 25 (influenza virus)
e = R (S. pneumoniae)
BEATHE )£ (S. aureus)
0398 inflanzasl
BT RARBRE G
EERMLREMEEIRRIE - & E RSN (Bordetella perfussis)
HEED
1916 (Bacillus anthracis + 3|48 M Fanthrax)
i (Yersinia pestis 3| 2% plague)
EEBR W 17 FC (Francisella tularensis + SIS % 24
tularemia)
R EKA R B R AW AN 1S (Legionella species)

r/%&}l‘,t ‘\y: /\_—-#H 5' 2018.

#2731 g LR F s BT B AT

i i
BYMEH Oseltamivir® (1C) Peramivir (2D)
RN 75mg PO BID® 600mg IV QD'
5K 5K

BEE - AZRATBTES | REHRERA ZERR T HH

BERTBFNE

~

8 ‘TE)I_. ERRERREE (DEFR2E - (PREK - M - MF - BF - SH0S - E0E) -
LREH RESRRAALRRREER - BESS T L

BRELTFNAFTRMEMR  HEENET TRYVRBRZT AR -

. ARBTEMRBGE 48 DRARMGER - HUBE - AMABLHRRTH ERBAEREAS 48 /0
A 18T osettamivir (BARIG 1R R Bl HETE - RM0BHEE '

FS

S i 5, 2018,

Fe— ip Ry on B iPA 5 kovRpE #r 4 A (Neuraminidase
Inhibitor — NI) mvfﬁ Hr E#SERMEfERT AR (o
SRS TR ) AR R

Table 1 Hoesses
Astiveal Drug Recommended Dose According 16 Age Coesisting liness
6y Fiay ey sy Renal Disease Hepatc Disease
Treatment
Zamamove NA 2inhal 10mg -
Sdaps s
dadyfor $ diys dadyfor S days
Osettaminic Weight <I5 kg J0mg twice  Weight <13 kg 0mgwice TS mgtwcedalplor  T3mgtwicedaiyfor  Foradults, reducedosed Mot evaluated
dadyfor Scaps: 1-Dkg  daipfor Sdiys: 15-23 kg Sdups sdups creatinine clea
45 mg twice daiy for 45 g twice dady for <30 mljmir f reatinine
3 days; >23-40 kg 60 mg § days. 2340 kg 60 mg. dearance is 10-30 mi)
tuice dadyfor Sdaps: >0 twice dady for 5 days; 540 rin, 75 mg once daiyl
g, 75 m twice day for kg: 75 mi wice dady for
Sdaps sdirs
Frevenoon
Osearmie A NA 7 10- Netevaluated
>7 days 7 dmp 30 mljein, 75 g every
(wpto6wk) (Pt 6wty other day?
*The doses & eited Suates. leabe

I Ne regmen: uvllob\-fapnunwlhﬂdxnn el dsease

Moscona A. N Engl J Med. 2005;353:1363-1373.




Lo R o B A e vens b 4] A (Neuraminidase

i A SRR R SR AR 0 T T
Inhibitor — N| & * 40 S jpreprfird|Hlio G ing - 710 PpERE)
NS N ¥ T 1z
BOURREER 505-41p (T12p) -
Table 2. Selected Tr
Time from Onset. Reduction
ofSymptomsto | n
— PP L -1 T
2600 (pooled number) Healthy adults 3643 he 10-20days
podvon
Hedrick et al an Children 5-12 yr 3648 hr 1.0day
ot
Cooper etalis Pooled number MHealthy adubts with laboratory-con- <ashe 14days
fiomed 22
R o wsche | 10200
ey v gty oo | arems
roisato 1426 g cuw | s
Cooperetal v Kaiseretalin  Pooled n mbcfum(om i 1648 hr asdnf
e
p——— o e | 1say
e

Moscona A. N Engl J Med. 2005;353:1363-1373.

2R 1T R AL AT v
Inhibitor — NI) e1%2 321§ ;2

| (Neuraminidase

Table 3. Selected Trials of Prophylaxis with the

g-fﬁﬁ‘ s 1@ * A
o 0 LI F 5 68-92% o

v A

Study and Drug
Zanamivir
Monto et al.?*

Cooper et al.»
Oseltamivir
Hayden etal®?

Welliver et al.>o

Hayden et al.»»

Peters et al.>

No. of Patients

1107

Pooled number

1559

955

543

Characteristics of Patients

Healthy aduhts

Healthy aduhs
Healthy aduhs
Teenagers and adults (>12yr)

All ages (including children
>1yn)

Elderly persons (>80% vaccinat- Seasonal prophylaxis in institu-

ed against influenza)

Setting of Prophylaxis

Seasonal prophylaxis in the
community

Prophylaxis after exposure
in househol

Seasonal prophylaxs in the
community

Prophylaxis after exposure
in household

Prophylaxis after exposure
in household

tional setting

Reduction in Incidence
of Influenza®

69% (laboratory-confirmed

influenza)

1%

87% (laboratory-confirmed
influenza); 74% (influenza-
like illness)

39% (laboratory-confirmed
influenza); 84% (disease
in the household)

68% (laboratory-confirmed
influenza) (85%, excluding
patients who tested positive
at start of prophylaxis); chil-
dren, 55% (80%, excluding
patients who tested positive
at start of prophylaxis) {

92% (laboratory-confirmed
influenza)

Moscona A. N Engl J Med. 2005;353:1363-1373.

Zanamivir £ Oseltamivir c7{% * % #&

N-acetylneuraminic acid % =¥ B if A it 4~ ¢
Abik Fev chn o2 - ,-‘/',iﬁ—‘;—%i?%év v £,
AT ET R VAR, ')}%fr Vil iE
i & oo

SR E T EGRE AR A g L we
LT EER N AT S R e
R Loehig BT A g SE AT O
Vi S i R e Ll LR g 3 A 4

Lamb et al Orthomyxoviridae: the viruses and their replication. In: Fields
BM, Knipe DM, Howley PM, eds. Fields virology. 3" ed. Vol 1.
Philadelphia: Lippincott-Raven, 1999:1353-95

Zanamivir £ Oseltamivir 1% * % &

Zanamivir ¥ Oseltamivir % 4p M Z 4 2 %7y

el S N

#¢
2
E1

9

_ b owb
f

P feick Adl{cBA
'+ #_N-acetylneuraminic acid (N4 ¢ fig

e f’} },TL
KR W9 W ERC LS A ST EES OB
i~ e BY - receptor) (e KE 4 B F dr )
%k '% (neuraminidase , 5 = &5 iE)

Kim et al J Am Chem Soc 1997;119:681-90
von Itzstein et al Nature 1993;363:418-23
Varghese et al Nature 1983;303:35-40

Zanamivir & e 6 4 &

—

* Jn#- zanamivir p T YERR o~ i
WERE AT FR,T T8%

b P IS%EF AR

B2 BT A1 S 5 10% 5 20%

},;L b ,ﬁ—a} IMIC,y, £.0.05 to=100 uM

|2 EDN E’J’J%‘«}Lﬂ.‘l & Al g /"’].i/xz L=

Cass et al Clin Pharmacokinet 1999;36:Suppl 1:21-31
Cass et al Clin Pharmacokinet 1999;36:Suppl 1 1-11

Oseltamivir €% = & 4 &

Oseltamivir 4 v JR 7> 3835 % & o SR8 B8
173 75%% it 5 oseltamivir carboxylate i& »
= ’é -

Oseltamivir L_/',ia S a2

RS TF-)

* %% oseltamivir 93| £

s (CCr) /|

]* %30 ml/min
DR P DT T IED G
HE

Tamiflu (oseltamivir phophate) capsules. Nutley, N.J.:
Roche Laboratories, 2000 (package insert)




EXPERT |  Peramivir for the treatment of
REVIEWS .
influenza

Expert Rev. Anti infect. Ther. 10(2), 123-143 (2012)

& 1 ATAA GogorRfE e A5 B #5 (Peramivir, Rapiacta®,
BioCryst Pharmaceuticals) & #7TF 4 ## #% 2 5+ 5 »2i5 R A {vB
2 AR b edup 4 F4 0 44 cyclopentane 5 F % 0 4e
» 4 ¢ e guanidinyl F oAt A fei g 1% 44 o Peramivir 3 £ B
REFEFAFECP AR T > ¥202009F HINTFTA R g 23k
Ea AR Sd BASEEE B R N AR
Bops 4 o &7 (Fdind Ao A AR E 0 BRI SR L AT 2
G GERCEERM AR P Ao fraifargr o g
PAERARED B AR« F R LB R 0
ShAHL RESP LSRR AT U 0 B
TR R LB A 0 s Y F g -

. Nov. 2011, p. 5267-5276 Vol. 85, No. 11

Copyright © 2 obiology. All Rights Reserved.

Phase 111 Randomized, Double-Blind Study Comparing Single-Dose
Intravenous Peramivir with Oral Oseltamivir in Patients
with Seasonal Influenza Virus Infection™§

Shetty A. K. and Peek L. A. Expert Rev Anti Infect Ther. 2012;10(2):123-143.

A FFfop oA R b (Influenza A virus — TAV)
shfuf & B AR FIRE R T eh 21 & oo ARk e b it
FANA G govRpE pr | A5 B ¥E (peramivir ) fo @ L5 Fn R 0
Foin R (oseltamivir) 3t ip sk SRR ok o

FAE3E I rRmT IR S R SR e L HE
EFE R ORE L ERANABAIR TR f S <
(=204 WEEHS A e T R 0 - BRI BB
(300 mg & 600 mg) (¥ &) frv JREL R (75mg) - % & =
E5P (HRE) e JI* BrG RBos T HCS E ki A KT G R
#0.170 » vt fisy BB Ae m i R S R R Rk T PR L Y] o
PERNL0S0 LA (FARERA D A A A frddE) -

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

ANTIMICROBIAL
0066-4804/11S12.
Copyright © 201

Phase I1I Randomized, Double-Blind Study Comparing Single-Dose
Intravenous Peramivir with Oral Oseltamivir in Patients
with Seasonal Influenza Virus Infection™

xS 0 e q g0isf ¥ (intention-to-treat - ITT @ 3 > &%
- A E) £ 1,001 £ 4 (364 £ 455 300 mg 7 B G
B~ 362 L4 %600 mg B B IRE L > 0365 L4 E TR
SR FE) R A A A 8300 mg 5 B PRI
362 £ 45 % 600 mg 7y b EEE AR GHIL > 365 L% ¢ R R
g o) 5 78.0°] FF ~ 81.0°] pF 0 818 BF o &g il $H R
(T PR ) At 5300 mg 7y BB R 0.946
(97.5% C.1.: 0.793-1.129) 600 mg 54 & ¥4 *%#:2.0.970
(97.5% C.1: 0.814-1.157) » & &34 & iﬁmﬁ%;ﬁ]‘w rek Fa7
L3RR F (97.5% CL:<1.170) » 24 % 4 F 5 &
300 mg 3 BB LG PR

ANTIMICROBIAL AGENTS
0066-4804/1 151200 &
Copyright © 2011,

HERAPY, Nov. 2011, p. $267-5276 Vol. 5. No. 11
AC.00360-11
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Phase 111 Randomized, Double-Blind Study Comparing Single-Dose
Intravenous Peramivir with Oral Oseltamivir in Patients
with Seasonal Influenza Virus Infection™t

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

B ) LEEFEF? 2F B S aa 27 BAHE
’-’W%];‘ixg LR A R E R (U IR R E R L) AP
WAL

R HRE SRS R o B R ORI LR ek
BRI BRSSP AN (P IFLEFRER)

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

B- .4~ 5 — & £300mg #8515 L &%~ ¥ - #£600mg
BRI B T R 375 mgBID 57 ) s 4 #c P

1099 enrolled and randomly assigned
366 assigned peramivir 300 mg
368 assigned peramivir 600 mg
365 assigned ivil

6 withdrew before treatment
3 assigned peramivir 300 mg
3 assigned peramivir 600 mg

1093 received” treatment: safety population
384 received peramivir 300 mg
364 received peramivir 600 mg

365 received
| I 2 did not have any symptoms
data
! 2 received peramivir 600 mg
1091 included intent-to-treat infected population
364 received peramivir 300 mg
362 received peramivir 600 mg

385 received oseltamivir phosphate

FIG. 1. Study profiles. *, One patient assigned to the 600-mg-
peramivir group received 300 mg peramivir. This patient’s data were
included in the analyses according to the treatment actually adminis-
tered.

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

- Q] rFET (P A A% JosgE) 91,091 & R0
ie e (ITT) s 4 ek & T — (D)

TABLE 1. Bascline characteristics for the intent-to-treat infected population

Val

Chanacteristic’

)
249 (688)
79(218)
34(04)
180 (49.5) 198 (54.7) 184 (50.4)
M9 =117 359 = 120 346 = 117
20-78 2078 20-50
6150 = 13,04 6269 = 1305 6159 = 139
39.5-1200 1047 001401
SRR 113 (310) 11307y 112307y
o 9) 146 (303) 132(362)
® ) 22 211(578)
3 56 63(173)

UED

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.




*~ﬁﬁpi(ﬂ?~‘§%’fm$“)me1giw
i EH (ITT) thyp L bl & F 2 - (1)

TABLE 1. Bascline characteristics for the intent-to-treat infected popula

Value for g

Characternoc Peramivic Osclamivi
PN n = 365

300 g (= 364)

Composite symptom sce
Body temp (°C) (

3848 = 049 38.56 = 0.52

= SD)* L RS
LB

Result of rapid amtigen test” i BY P bk 36 5

I s
0 T8
Aand B 2(05)

Influenza virus subtype i &% 3B 2 5 A
AT 7 53,10 Zy WD ]
AHI, HY 0(0.0]
ANIE} FIEIE) T
A 2158
[ — 31158 % (1.2 ®3)
336 mx«) 15 (4.1)

Pumber (percentage) of patients with the characteristc

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

2 - AR ) I
EE T ¥/ ST )?34 Ao it A/H14-Ba] i g ;)’%}*
0 N 9
A (NI) e SOA))FE* gy o FNILE 5 ﬁL% rrl
ICs, (¥ 3 # AT
TABLE 2. ICs, in NA inhibitil 39 (F 4 R R)
to-treat infected pupuhumn‘
Influenza virus subtype (n) ICen (nM)
and treatment group Mean = SD Median (range)”
A/H1 (593)
Peramivir 22.25 = 4.37 21.59 (0.41-100.00)
Oseltamivir 87.70 = 16.38 100.00 (0.66-100.00)
Zanamivir 1.35 = 0.18 1.34 (0.97-3.41)
A3 (323)
Peramivir 0.83 £ 0.17 0.82 (0.45-2.13)
Oseltamivir 0.63 = 0.17 0.62 (0.2 84)
Zanamivir 1.97 = 0.37 1.91 (1.46-5.93)
B (70)
Peramivir 351 =039 3.58 (2.18-4.33)
s ivi 16.53 £ 2.3 16.77 (8.77-22.33)
Zanamivir 9.74 = 1.10 9.79 (5.92-12.17)

* The reliability of cach assay was confirmed by the observation that the ICq
of u'ul from 2 nM for the standard strain (A/PR/8/34).
# Minimum to maximum ICq,. The upper limit of the 1Cs, was 100.0 nM.

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

TABLE 3. Time o alleviation of symptoms for the intent-to-treat o e a2 %
infected population £z .97 RS ’f\:’ S 7@_

r:.;pu‘ll.‘.’:::.:n;l Median tine !n.nllcy\mmm :1‘.: o e )’E\: )?3_%. I -"l'l«fp i »/‘g

- o 58 AE AN 2 A5 A 4Tk

Overall 'f"ﬁ_h«‘;‘ A ﬁﬁ SR

Peramivi 1 L
‘(4::":::; (364) 78,0 (68.4, 88.6) 0.946 (0.793, 1.129)" Ve Fr ] A (Peramivir
500 mg (362) 810 (72.7.91.5) 0.970 (0.813, 1.157)"
Oscliamivic (345) __ S18(732.91.1) ' 300 mg and 600 mg IVD
stat and Oseltamivir 75
-dll‘:;’;(l‘)?) 80.2 (69.3,90.6) 0.854 (0.672, 1.085) mg PO BID for 5 days)
g (200) 836(127, 0.927 (0.730, 1.176) i RN D R e

()\rcll;ullmr (201)
R E

A3
Peramivir RN P
g (112) 69.9 (54.4,97.1) 1.039 (0.745, 1.448) '/H'“),E,-\' )?5 -+ 4‘ )?3 A %55%3'- lé
600 mg (108) 70.6 (47.7,91.9) 0.958 (0.687, 1.335) o el
Oscltamivir (108)  75.1 (63.4, 92.6) S A
B peramivir fr v JR
Peramivir e o . s
300 mg (21) 55.3 (43.9,86.4) 0.445 (0.202, 0.982) oseltamwlr mﬁ»)@ ]ﬁ:;}l‘ ‘%

600 mg (26) 116.1) 0.706 (0.341, 1.460)

Osclumiit(23) 270021388 BEFEA 2 LR

ivir group were esth
sted for current s
region, influenz:

Kohno S. et al.
Antimicrob Agents Chemother.
2011;55(11):5267-5276.

noninferiority m-v,m Yol 0170,

AT e f R (ITT) @& * & fad 5 ipovs
SE G BB IERERADT ¥ F

G peramivic 300 g N=384 RRREEEPeramivir 600 mg N=362
JOsettamivir phosphate N=365

Proportion of subjects
without fever >=37°C (%)

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“

120 Tifme (hrs)

XA G POREEFC IR R A AZEBTS%
P A4S PERN RE YA DT K 0 R * EH24)
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Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.
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Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.
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TABLE 4. Time-weighted change from baseline in virus

er for the intent-to-treat infeted population

Popalation and time Peramiis (300 mg) wivi (600 mg) Owclamnit
interval
Changs in » Change in ; No.of patens  Change in
virus titer tcsic virus tter” tested virus e
Overall
From day 1 to day 2 20 04278 192 108 =082 02252 195 L = 084
From day 1 to day 3 338 0l 349 L7 L0 0177 343 X
From day 1 to day § G4 00674 338 2915 144 02066 331
AHI
From day 1 to day 2 s LIS 2095 06244 17 LIS=090 04678 m
From day 1 to & 190 192126 05092 198 1815119 05204 195
From day 1 to day 8 152 30155 017S 191 L7142 04007 157
84 LIZ=052 03129 @
105 71 02434 107
05359 103

P 10| T X F B

From day 1 to

+0¥IN*FT4 Frgldlie
From day 1 to },?f rf’!],% A ,’31}"’1 ’Eﬁ}_ i J}’LI"# ];-‘, rr),]b 4
A BA/H3 s 4 R B Y HE% A e
peramivir 300 mg i * % 1-3p Frilp 4 i
Kohno S.| # it v JR oseltamivir (£ se3* 5 L B) -

« Expressed

* Determin

:5267-5276.
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Kohno S. et al.
Antimicrob Agents Chemother.
2011;55(11):5267-5276.
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Grade (no. of Phase II study”

Phase 111 study”

neutrophils/ul)
Peramivir  Placebo

Peramivir  Oseltamivir
(n=198) (n=100) (n=723)

(n = 363)

Grade 0 (=1.300/ul) 151 (76.3) 89 (R9.0)} S

S7(77.00 28R (79.3)

Grade 1 (=1,000 and 29 (14.6) 7(7.0)
<1,300/p1)

Grade 2 (=750 and 14(7.1) 3(3.0)
<1,000/p1)

93(129) 41 (11.3)

60(8.3)  25(6.9)

Grade 3 (=500 and 3(15) 1(L0)
<750/l
Grade 4 (<500/p1) 1(0.5)  0(0.0)

10 (1.4) 7(1.9)

3(0.4) 2(0.6)

“ A placebo-controlled randomized study (12).
# An oscltamivir-controlled randomized study (our p

resent study).

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.
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TABLE 7. Summary of time (duration) to recovery from grade 2 or
more-severe neutropenia o grade 1 or less (safety population)

Duration (days)
of =g
neutropenia®

No. (%) of patients

Phase 11 study”

Phase 111 study’

Peramivic  Placcbo  Peramivir  Oseltamivir

(1 =198)  (n=100) (0 =723) (1= 363)

1 0(0.0) 0(0.0) 0(0.0) 1(0.0)

2.3 0(0.0) 0(0.0) 0(0.0) 0(0.0)

49 0(0.0) 0(0.0) 66(90.4)  25(73.5)

10-14 14(77.8)  2(50.0) 4(5.5) 6(17.6)

=15 F(222Z)  2(300) 3(E0) T(29)

No recovery 0(0.0) 0(0.0) 0(0.0) 2(59)"

Total 18 4 7 34

(R

S

RN ROy
B % 23049p 5 &5 it F10-14p

=i 07y 2

“+ 5 pF

Kohno S. et al. Antimicrob Agents Chemother. 2011;55(11):5267-5276.

#2022 E A S - H600 mg Peramivir e 5E Fi b 4 5 F AL

Pharmacokinetic parameters fo

ration of a single 600 mg dose

Route Intravenous’

Dose 600 mg

Kinetics Linear

Protein binding <30%

C,,, (ng/mi) 34,100

[

aucol 22w B Fev ‘Fﬁ— & i (30%) »
ey

Z::z: T3 %}&—f‘” p i (%" ﬁﬁ At

d P AR ENEHE) -

Vd (Vkg)' NA

Metabolism Minimal

Excretion Renal (90%)

}nnw adjustment for renal insufficiency Yes

Dose adjustment for hepatic insufficency None

TVESUGatGNa (GG NGt 3pPIoved in The USA)
e 0.5- se or 4 mg/kg twice daily for 1 day.
Termitol hat-fe, V- Volume of Gstrbyton
Data taken from [202)

Shetty A. K. and Peek L. A. Expert Rev Anti In

fect Ther. 2012;10(2):123-143.

LR Y 1A

&+ Peramivir e &

[rabie 3. Clinical efficacy of peramivie

USA, Canacy
Bocyt

Shetty A. K. and Peek L. A. Expert Rev Anti Infect Ther. 2012;10(2):123-143.
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randomized controlled trials of intravenous or intramuscular peramivir in adults.

Lz ntBRLIRR

R J3 gt Peramivir £17%
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g

Shetty A. K. and Peek L. A. Expert Rev Anti In

e
&@4&%

fect Ther. 2012;10(2):123-143.
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Shetty A. K. and Peek L. A.
Expert Rev Anti Infect Ther.
2012;10(2):123-143.
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Shetty A. K. and Peek L. A.
Expert Rev Anti Infect Ther.
2012;10(2):123-143.

21 . AP ERETHLE By A REER R
Peramivir | £

of intravenous pera treatment in pedi and adult patients based on renal

>50 6 ma/kgiday 8mofgidsy 10mghkgiday  12mofkg/day  10mgikgiday | 600 mg/day
31-49 1.5mo/kaiday  2mafkgiday 2.5moko/day 3 marko/day 2.5 ma/ko/day | 150 mo/day
10-30 1 mg/kg/day 13mg/kg/day 16mokg/day  19mgikg/day 1.6 markg/day | 100 mg/day
<10and noton HDor 1 mg/kg (d1) 13mg/g(d) 16mg/kg(dl)  19mgkg(dl) 1.6 mgikg(d1) | 100mg(d1)
CRRT

Then Then Then Then Then Then

015mg/giday  0.2mghkglday 0.25mg/kgiday 03mghgiday  0.25mg/kgiday | 15mg
ESRD on intermittent 1 mg/kg (d1) 13mg/kg(dl) 16mghg(dl) 19mgikg(di) 1.6 mg/kg(dl) | 100mg(di)
HD

Then Then Then Then Then Then

1 mg/kg2h 1.3 mg/kg 1.6 mg/kg 1.8 mgikg 1.6 ma/kg 100mg 2 h

AftereachHD  AftereachHD  Aftereach HD  Aftereach HD  Alfter each HD | After each HD

session on dialysis session on session on dialysis. session on dialysis session on session on

days only dialysisdays  days only days only dialysis days only| dialysis days only

only
RT: Continuous renal replacement therapy; d: Day: ESAD: End-stage renal disease; HD: Hemodialyss: : Years.

Shetty A. K. and Peek L. A. Expert Rev Anti Infect Ther. 2012;10(2):123-143.
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f infl i [ inical trial: P
TABLE 1 Summary of influenza antivirals currently in phase Il or Il clinical trials Avigan®, 1,600 mg BID for one
Host/Viral day and 600 mg PO BID for
targeted  Name. Type of antiviral Specific target another 4 days (contraindication
Host DASI81-FO3/  Sialidase NeuSAC af2.3)- and NeuSAc for pregnant women), licensed in
targeting Fo4* a(2.6)-Gal linkages of sialic acid . L
Japan and Taiwan since 2015.
Nitazoxanide Thiazolide
Viral JNJ-63623872 PB2 Inhibitor Small molecule inhibitor of PB2 Oral, tablet 1L Janssen, Belgium
targeting | 1795 RNA-dependent RNA  Purine pseudobase (incorporates  Oral, tablet W Toyama, Japan
potymerase in viral RNA)
5033188 Cap-dependent Small molecule inhibitor of Oral, tablet M Shionog, Japan
inhibitor
CR6261 Monoclonal antibody  HA stem [ - -
CR8020 Monoclonal antibody  HA stem [ Baloxav]r (Xoﬂuz.a—), 10/20 mg
MEDIBES2 Monocioral st HA stom | single dose only:’ licensed in Japan
) T
MHAA4549A Monoclonal antibody ~ HA stem | on February 231, 2018.
VIS410 Monoclonal antibody  HA stem Intravenous I Visterra, USA

*03 and FO4 refer to formulations of DAS181. DA$181-F03 and DAS181-FO4 are 10 ym particles, however, FO4 differs via the addition of Mg$O,

Koszalka P. et al. Influenza Other Respir Viruses. 2017;11(3):240-246.
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an ongoing controversy
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Simonsen L. et al. Lancet Infect Dis. 2007;7:658-666.
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Figure 1: Monthly national all-cause mortality ratesin all US elderly people aged 65 years or more, 1980-2001

I exces: studies

in national

averaged 5%, and was always less than 10%. Based on data from Simonsen et al*

Simonsen L. et al. Lancet Infect Dis. 2007;7:658-666.
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Figure 2: Crude and age-adjusted trends in vaccination and national excess
pneumonia and influenza mortality inUS elderly people aged 65 years or
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Endpoint specificity
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The Emotional Epidemiology of HIN1 Influenza Vaccination

Danielle Ofri, M.D., Ph.D.

hen 2009 HIN1 in
t© our atten
patients were in a_pani
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Our clinic was flooded wit!
and walk-in pat

ts, all w

Vhen will there

It was all so new then, and we
didn't b n answer. That lack
of answer seemed to fuel anxiety

ch. A substant

to a fev

hort of my patients continued

g almost on a weekly basis, to
ask about the vaccine

These, of course, were the same
patients who routinely refused the

al flu vaccine. Each year

Ofii D. N Engl J Med 2009;361(27):2594-2595 RS, K RLL A

when they demanded the HIN1
g | reminded
ctance over the
seasonal flu shot. “Oh, that's dif
ferent,” they said.

Six months have passed. Flu
season is now here. After repeat
ays, HIN1 vaccine finally
arrived i
month
medical staff. But my formerly des-
perate patients were now leery
“It’s not tested,” they said. “Every

ed d

one knows there are problems
with the vaccine.” “I'm not putting
that in my body.”

1 was unprepared for this re

ems to reflect a sort of
on of myth

and suspicion

Just as there are patterns of in

0 be patterns
tion (“emotional
epidenmiiogy”) assocated with new
Inesses. When 2009 HIN1 in
nmm a was first detected, it fit
a classic pattern that Priscilla W .\‘
mmtl\ outlined in ]\u book Cos

s*: It was novel and myste-

rious; it emerged from a teeming
rd-world city, and it was now

and seem
way toward
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1. an A/Victoria/4897/2022 (HIN1)pdmO09-like virus;
2. an A/Thailand/8/2022 (H3N2)-like virus; and

3. a B/Austria/1359417/2021 (B/Victoria lineage)-like

virus.
World Health Organization. Feb. 23, 2024.
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1. an A/Wisconsin/67/2022 (HIN1)pdm09-like virus;
2. an A/Massachusetts/18/2022 (H3N2)-like virus; and a
B/Austria/1359417/2021 (B/Victoria lineage)-like

virus.
World Health Organization. Feb. 231, 2024,
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1. an A/Victoria/4897/2022 (HINT)pdm09-Iike virus;

2. an A/Thailand/8/2022 (H3N2)-like virus;

3. B/Austria/1359417/2021 (B/Victoria lineage)-like
virus; and a

4. B/Phuket/3073/2013 (B/Yamagata lineage)-like

virus.
World Health Organization. Feb. 234, 2024.
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1. an A/Wisconsin/67/2022 (HIN1)pdm09-like virus;
2. an A/Massachusetts/18/2022 (H3N2)-like virus;
3. B/Austria/1359417/2021 (B/Victoria lineage)-like

virus; and a

4. B/Phuket/3073/2013 (B/Yamagata lineage)-like virus.

World Health Organization. Feb. 237, 2024,

6. %3 (Conclusion)
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= # % 14 (endemic) f- 2 3% |4 (pandemic) & % °
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3. BETD R RFEY § U FLR B & % {oRT-PCRZ #7 -
Te Ry B AR G EovRpR X M4 #) (3o oseltamivir) &
Ao R ATAFUR R 4o 2 fE 4] F| (dobaloxavir)
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