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PLoS Currents Influenza. 2008 Sep 23:RRN1010. RRMID: RRN1010.1
See full citation

First estimation of direct H1N1pdm virulence: From reported non
consolidated data from Mauritius and New Caledonia

m Bough estimates of direct lethality from
ARDS due to SOIV

- Flu—asso. deaths: viral pn, 2" bacterial pn,

decompensation of underlying ds (1/1039)

- French survelllance
1/106 seasonal flu events

- New Caledonia and Mauritius outbreaks
1/5%x103 SOIV events
=» apout 100 times more than seasonal flu
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Chowell G, et al. NEJM 2009:361 (Jun 29 2009)




SAAHE dS=SF A2 A

AFZFAEC] K0% Atel, 20-49AM171 51% &, HE =2F AIZEALC] 90% = 65
M O] &F =9I,
Vaillant L, et al. Eurosurveillance 2009;14:1-6




1918 HIN1 or HoN1 vs SOIV

m PB1-F2 (human H3N2 origin): SOIV=
nonfunctioning (= 2tH| stop codon A &)
+ N66S mutation i S

m PB2 (avian origin): E627K mutation Sl S

m HA (swine origin): HAE= swine origin0] 04
A A O =2 B0 Hwe £ gls

m NS1 protein (swine origin): suppresses
antiviral mechanism in host cells > C—

terminal domain®| position 2000{ stop
codonO| /A Al truncated T H US




Seasonal A(HINL) 2009 A(H1N1)

Nasal Turbinates
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Going deeper. Both seasonal and pandemic H1H1 infect ferrets’
nasal cavities (fop), but only the pandemic virus penetrates into the
lungs (bottom right).

www.sciencemag.org SCIENCE VOL 325 3JULY 2009




In vitro and in vivo characterization of new
swine-origin HIN1 influenza viruses

Yasushi Itoh!, Kyoko Shinya® Macaque model asato Hatta?

Yukiko Muram =~ © = * ¢ FORTR R EEE g
Yasuko Hatta® CAD i a Imai’,
Satoshi Kakugi: Left Right HARALERRIRG Left Right

Taisuke Horim Q V\@ a’,
Masatoshi Ok: uzuki'®
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Rebecca Brock
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- 2,6 SA: 1918 HIN1
H3N?2
HINI
SOOIV

2,3 SA: H5N1 = dissemination
SOIV ? = dissemination ?

* Lower respiratory tractOl| Al
SOIVI| & replicaﬁnnﬁ._* Ct. 2 Xl 0]

OEIEI O

> SOIVOIl M HSNIOIMI LIEFL}=
135 or 226 position0Oll aa change /|
Q! S(Nature 2009;459:931-9)




Crystal structure of H5 HA- SAaGal binding

Determines receptor specificity for avian or human sialic acid residues.
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et al.

But,

insufficient for

efficient human—-to-
human transmission

Nature 2006:444:378




T Kuiken, | K. Taubenberger [ Vaccine 265 (2008 ) D59-D66

* 8000 autopy cases of 1918 Flu = 95% deaths by

secondary bacterial pneumonia
* 1957 pandemicl| AIZ &CI2| 75%= bacterial pneumonia




2 At=Z—- ICAAC 2009

B 12% & 2 14% ICU adm =2 75% MV,
14% ECMO AtE

m Viral pneumonia:Bacterial pneumonia 5:1
m ICU &3 et ==9 64% = J| &= RJUS.

O] = E8BtE2 DM, obesel} 22 & sl Dlﬂ
A0l LI A Bt A HotEH A
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Role of PB1—F2 protein

—ffect on viral replication efficiency
—ffect on cell death

“nhance immunopathology (ICAAC 2009)

— Viral pneumonia =0l bacterial pneumoniat
M J| = immunomodulating effectJt QULCE.

m Pandemic fluJt human adaptation 2+ 0
AN PB1-F2 loss &I CF.

m 1918 HIN1, H5N10
Ul sl= Olelst =2




Influenza virus infection on day O Pneumococcus infection on day 5

R

PB2-F1 (+) PB2-F1 (-)

Az HE 85 A< HE 8lS




SOIV in URI- m/c

- Less frequent 2ndary bactenial

- pneumonia d/t mutated PB1-F2
- 2,3 SA preference ?

SOIV in LRI with/without URI
(80%:20%7?)

(ICU adm frequency 1.6%- @ )
(Peumonia frequency 4%- AMC)
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Late—breakers in ICAAC 2009

m Canada group

-—== 3=

2HU A viremia (proven by
RT-PCR)S E‘P_%

m US group (Buffalo)

— 28 9] A~ 0F ALBHet A autopsy 21 13 0l A
CoE erelnbll ] sl = HHO“:"F
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s JASSH A partial immunity
- "Original antigenic sin” theory

- Persistent humoral immunity
- Declining cell-mediated immunity

m 2~ 0L0ll BlotH sd= &0 A S0l A
cytokine stormO| G E20}7?
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unvaccinated n=26, vaccinee n=306
equivalent to PRNT 1:32
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Hammarlund E. NMafure Medicine 17 Aug 2003 (publised online)
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Morbidity and Mortality Weekly Report

www.cdc.gov,/ mmwr

Weekly May 22, 2009 / Vol. 58 / No. 19

Serum Cross-Reactive Antibody Response to a Novel Influenza A (H1NT1)
Virus After Vaccination with Seasonal Influenza Vaccine

Cross-Reactive Antibody Responses
to the 2009 Pandemic HIN1 Influenza Virus

Kathy Hancock, Ph.D., VicVeguilla, M.P.H., Xiuhua Lu, M.D., Weimin Zhong, Ph.D.,
Eboneé N. Butler, M.P.H., Hong Sun, M.D., Feng Liu, M.D., Ph.D.,
Libo Dong, M.D., Ph.D., Joshua R. DeVos, M.P.H., Paul M. Gargiullo, Ph.D.,
T. Lynnette Brammer, M.P.H., Nancy ]. Cox, Ph.D., Terrence M. Tumpey, Ph.D,,
and Jacqueline M. Katz, Ph.D.



Titer Achievement (%)

Titer
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This article (10.1056/NEJMoa0906453) was
published on September 10, 2009, at
NEJM.org.



Antigenic drift and immunity

m Shopel| & &
— 1930E CHO| swine fluE SHAIOAM A= =2
ofH AN Als
191943 O|=0| EHH L OFO| = swine flulil ab

o) =
HA &3

- 191943 O|& 0| EHHLIA M=SE AIENH M E
swine flulll ab U=

- Virus rapidly mutated to a new antigenic
variant




Antigenic drift and immunity
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m Original antigenic sin
- 1918 HIN1= d&st A2 HES=0| QUL
- 1976 Sl vaccinationO| cross reaction0| JUL}.
- 1950E [} O| &G HIi=<gt &)t SULL?
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Cytokine storm theory

m 2~0t0f Hlold = ¢l AASH A
cytokine stormO| G E20}7?

namre :
medicine NATURE MEDICINE YVOLUME 12 | NUMBER 10 | OCTOBER 2006

Fatal outcome of human influenza A (H5N1) is
associated with high viral load and hypercytokinemia

Menno D de Jong!, Cameron P Simmeons!, Iran lan Thanh!, Vo Minh Hien?, Gavin ] D Smith?,
Tran Nguven Bich Chau', Dang Minh Hnangl, Nguyen Van Vinh Chau?, Truong Huu Khanh?,
Vo Cang Dnngi, Phan Tu Qui*, Bach Van Cam®, Do Quang Ha', Yi Guan?, J § Malik Peiris’,
Nguyen Tran Chinh?2, Tran Tinh Hien? & Jeremy Farrar!
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m [CAAC 2009- ==
- 21388 MVEAL =4

Real time RT-PCR
Samples from upper respiratory tract 17/21 (81%)

samples from lowere respiratory tract 21/21 (100%)

s ATQI0 ICUO 5328 =4
- Published in CCM 2009 in press

- Viral pn (91%) vs bactereial pn (3%)

- Samples from upper respiratory tractOfl A 10%
false negative results
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- Triple combination therapy

= A et A AFE

3. Steroid AI=

4. Hyperserum therapy
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De Jong MD, et al. NEJAM 2005,353:2667-72




Vol. 58 / No. 27

Intensive-Care Patients With
Severe Novel Influenza A (HINT1)

Virus Infection — Michigan,
June 2009

A higher dose of oseltamivir (e.g., 150 mg twice d lt:rnger duration
daily in adults) and an increased duration of ther- )
apy, for a total of 10 days, may be reasonable,
given the high levels of replication of the influ- 4). Until additional
enza A (H5N1) virus, observations of progressive ‘:(Ehg., 150 mg Orall}f
disease despite early administration of standard- |ration of treatment
dose oseltamivir (75 mg twice daily for 5 days in
adults) within 1 to 3 days after the onset of the
illness, and the proven safety of higher doses in !-
adults with seasonal influenza, especially if there
1s pneumonic disease at presentation or evidence
of clinical progression.®? In mouse models of

I1 (avian influenza)

ilized patients with

N Engl ] Med 2008;358:261-73.
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Nguyen, et al. AAC 2009 in press (20 Jul 2009 e-published)



Late—breaker in ICAAC 2009

m Triple combination therapy (V—=1074h)

- Triple combinations > double combinations in
sensitive and resistant seasonal flu

- Active against resistant viruses at
concentrations where they had no activity
and that are clinically achievable

m [riple combination therapy (Slide
session— V-537Db)

— Triple combinations > double combinations
in| SOV
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Almost a year after tests by USA TO-
DAY found significant levels of two potentially
topic metals in the air outside the school, local
health officials expanded their own monitoring
efforts here, The reason: Air samples taken by
the county earlier this year showed even higher
levels of the metals than what USA TODAY
found — on two days, at least nine times mare.

Highlands, flanked by two metals plants, is

story

and manganese in monitoring during
January and February, they have urged
patience. Air samples gathered in the
past few months seem to offer some reassur-
ance. Health officials say the most recent sam-
ples, made available to USA TODAY last weelk,
indicate lower levels of the most dangerous
type of chromium than their earlier estimates.
That news is likely to come as a relief to parents

Please see COVER STORY next page »

H1N1 trials to use drug cocktail
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I by Jan. 1, says Col. Karen of comb:
O'Brien, command sur- | inlragal
geon for the Army Train- | Stan:
ing and Doctrine Com- | Totalinu
mand. She says she | fombatc
decided to recommend
changing the training after | fepipate
reviewing the same sta- | preventzl
listics presented to the mUP'
Defense Health Board,
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deaths involved troops
who bled to death, ac-
cording to military trauma surgeons w
autopsy and medical records of servi
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Combo swine flu therapy
aimed at high-risk patients

5
LISA TODAY

SAN FRANCISCD — Scientists are racing to launch
the first major trials of a multidrug flu cocktail to
see whether it can prevent complications in high-
riske HINT (swine ﬁu} patients, researchers said
Sunday,

All three of the drugs — amantadine, ribavirin
and Tamiflu — are already on the market. All are
mamstays of flu treatment that have lost much o
their punch because of flu viruses ability to throw
up neww defenses against antivirals. Research re-
ported Sunday suggests that doctors may be able to
breach viruses' defenses by using them together

Researchers said the triple combination is broad-
Iy effective against many different flu viruses, even
those resistant o one or more of the drugs in the
comba, The most unexpected finding was that each
drug appears to regain some measure of its effec
tiveness against resistant viruses when given with
the other two drugs, said lead Tesearcher Mark

. Prichard of the University of Alabama-Birmingham,

www.usatedayservice.com

“We were, frankly very surprised,” Prichard said
at an American Society for Microblology meeting,

Health Secretary Kathleen Sebelius on Sunday of-
fered an upbeat vaccine report, saying on ABC's This
Week that some flu shots may arrive the first week
of October, a few days earlier than expected.

Nancy Cox of the Centers for Disease Control and
Prevention said the first shipments will be small
and reserved for priority groups such as VOUNE pen-
ple and pregnant women "as far as possible.” She
said evidence that ene shot offers protection was a
big confidence-booster that prompted the govern-

common preventable causes of deat]
what we could do to prevent that an
striking examnple was tourniquet use,”
Butler, a retired Navy captain and for
who led development of the enhance
care (raining Echru'agues. .
Controlling blood loss is the key, say
Col, Russ Kotwal, surgeon for the 75th
giment, Soldiers of that elite unit have b
in these techniques since 2000, The rey
since suffered 550 to 600 casualties, inc

Tests of the triple-drug combo are underway in
the Southern Hemisphere and are starting in the
USA, Canada anc Europe, said virologist Amy Patick
of Adamas Pharmaceuticals in Emeryville, Calif,
Adamas sponsored the tests using a fixed-dose mix
of amantadine and ribavirin and Roche’s Tamiflu,
Researchers will pit the combo against Tamiflu
alone in 250 people at 40 medical centers,

1 EEET
Hospital in Memphis said Adamas has asked him to
take part. Doctors may now use combination thera-
Py, he said, but so far they haven't had to because in
most cases Tamifhy alone is effective against swine
flu

Combo therapy will be most useful when swine |

flu develops resistance to Tamiflu or when more
drug-resistant viruses begin to circulate, crowding
swine flu out, McCullers said,

7 deaths, Kotwal says,
The Defense Health Board, an indep:
isory panel to the secretary of Defepr
ously recommencled on Aug. 6 that “al
icemembers who may become ¢
- (and) all deploying medical depart
nnel” e trained in TCCC,
Pentagon leaders are studying the rece
ns, says Michael Kilpatrick, a spokesn
military's medical health service.
Improved training includes teaching ti
to better use tourniquets, dressings and
and treating shock and chest wounds.
curriculum also teaches troops how to pr
during a firefight to limit the severity 0?‘

i

Because of advances in battlefield o
one in 10 wounded troops die in Imil an
stan, Penitagzon data show, compared w
five in World War IF and 16% in the Vietn:

Multitask at OfficeMax. Zero-task at lunch.



Steroid AIE2| &4

Vietham— H5N1 (Cao T, et al. personal communication)
steroid AFE(+) steroid AIS(-)
n=29 n=38
59% 24% p=0.004

NEJM 2008:358:261-73

All Monfatal cases Fatal cases
Variahle in = 67 n o= 41} (h = 26) P
Therapy
Wechanical venlilalion 30/66 (45] [33-58] 4/40 110 [3-24] 26/26 (100) [87-100! <001"
Osesltamivir BR/67 (82 [771-90] 3741 190) [77-97) 18/25 B89 [45-86 .048°
Duration of oseliamivir treatment, meden days 5 5 i .00z
- 928 (32 116-52] 1413 (8) [0-3€] 815 (L3) [27-79 016"

29/67 (43 [37-56] 14-83) .004°

After controlling for possible confounding by the presence
of neutropenia, still increased risk of death (OR 4.11)

Clin Infect Dis 2009:48:1639-46




Morbidity and Mortality Weekly Report

www.cdec.gov/mmwr

Weekly September 4, 2009 / Vol. 58 / No. 34

Surveillance for Pediatric Deaths Associated with 2009 Pandemic
Influenza A (H1N1) Virus Infection — United States, April-August 2009

m 368 2| A0t AF2HAF =4
m 23282 O L= BeladA0|
108 (43%)01l A Ml 2 &0l

m b8 S aureus
g 38 pneumococcus

g 18 S progenes, 18 S. constellatus

= “Empiric antibacterial therapy, when
Indicated, should be directed at likely---




Jowrnal of Antimicrobial Chemotherapy
doi:10.10893/jac/dkp313

Swine flu and antibiotics
Gavin D. Barlow® on behalf of the BSAC Council

m For Influenza not complicated by pn
- Do not routinely require antibiotics

- Considered in those who develop worsening
symptoms

- Patients at high risk of complications or
secondary intfection

Most patients with oral antibiotics including
co—amoxiclay, doxycyline, macrolide, or
quinoclone




m Non—severe Influenza—related pneumonia

- Most patients can be treated with oral
antibiotics

- |t not possible, parenteral antibiotics

m Severe Influenza—related pneumonia

- Should be treated immediately after
diagnosis with parenteral antibiotics

- Co—amoxiclav or cefotaxime with macrolide

- Alternative regimen: guinolone with beta—
lactam
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HD#9

HD#15 HD#17 HD#20

ECMO and CRRT

pip/ftaz + levofloxacin colistin + meropenem

oy
-

i

dyspena
cough T oseltamivir

N AN voriconazole

AN
i BAL GM 0.7 U U
H1NT (+)

H1NT (+)

Serum GM 0.66 Serum GM 3.26 BAL GM
BAI_GI\:JDJZ BAL GM 2,35 > 10
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Abbott JD, et al. Pulmonary aspergillosis following post-

influenzal bronchopneumonia treated with antibiotics. Br
Med J 1952;1:523-5.
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Table 1—Incasive Aspergillosis Associated with Influenza

McLeod Lewis

Case Report Abhbott Fisher and Walker® Fisher and Walker Jariwalla
et al* et al* et al’ et al
Age a1l 39 47 14 68 25
Sex F F F F F F
Smoking + + + - NS +
Lymphocyte count 270 950 675 663 1300 1520
(N=>1500/cu mm)
Cutaneous anergy NS§* + + NS NS +
Steroids - - - + - +
Antibiotics + + - + + +
Viral serology NS Influenza Influenza Para- Influenza Influenzs
A A influenza A A
Diagnosis Post Sputum Sputum Aspergil- Bronchial Sputum
mortem lung post lus aspirate lung
biospy mortem precipitans biopsy
post post post
mortem mortem mortem
Outcome Died Died Died Survived Died

Died




Annals of Internal Medicine

REVIEW

Meta-Analysis: Convalescent Blood Products for Spanish Influenza
Pneumonia: A Future H5N1 Treatment?

Thomas C. Luke, MD, MTMH; Edward M. Kilbane, MD, MPH; Jeffrey L. Jackson, MD, MPH; and Stephen L. Hoffman, MD, DTMH

Background: Studies from the Spanish influenza era reported that
transfusion of influenza-convalescent human blood products re-
duced mortality in patients with influenza complicated by pneumo-
nia. Treatments for H5N1 influenza are unsatisfactory, and conva-
lescent human plasma containing H5N1 antibodies could be an
effective therapy during outbreaks and pandemics.

Purpose: To determine whether transfusion with influenza-conva-
lescent human blood products reduced the risk for death in patients
with Spanish influenza pneumonia.

Data Sources: Manual search of English-language journals from
1918 to 1925. Citations from retrieved studies were also searched.

Study Selection: Published English-language studies that had at
least 10 patients in the treatment group, used convalescent blood
products to treat Spanish influenza pneumonia in a hospital setting,
and reported on a control ar comparison group.

Data Extraction: Two investigators independently extracted data
on study characteristics, outcomes, adverse events, and quality.

Data Synthesis: Eight relevant studies involving 1703 patients were
found. Treated patients, who were often selected because of more
severe illness, were compared with untreated controls with influ-
enza pneumonia in the same hospital or ward. The overall crude
case-fatality rate was 16% (54 of 336) among treated patients and

37% (452 of 1219) among controls. The range of absolute risk
differences in mortality between the treatment and control groups
was 8% to 26% (pooled risk difference, 21% [95% Cl, 15% to
27%]). The overall crude case-fatality rate was 19% (28 of 148)
among patients who received early treatment (after <4 days of
pneumonia complications) and 59% (49 of 83) among patients
who received late treatment (after =4 days of pneumonia compli-
cations). The range of absolute risk differences in mortality between
the early treatment group and the late treatment group was 26%
to 50% (pooled risk difference, 41% [Cl, 29% to 54%]). Adverse
effects included chill reactions and possible exacerbations of symp-
toms in a few patients.

Limitations: Studies were few and had many methodologic limita-
tions. No study was a blinded, randomized, or placebo-controlled
trial. Some pertinent studies may have been missed.

Conclusions: Patients with Spanish influenza pneumonia who re-
ceived influenza-convalescent human blood products may have
experienced a cdlinically important reduction in the risk for death.
Convalescent human H5N1 plasma could be an effective, timely,
and widely available treatment that should be studied in clinical
trials.

Ann Interm Med. 2006;145:599-609,
For author affiliations, see end of text.
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Human mAbs for H5N1 Influenza
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Treatment with Convalescent Plasma
for Influenza A (H5N1) Infection
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Figure 1. Influenza A (H5N1) Viral RNA Load in Tracheal Aspirates and the Patient’s Response to Treatment.

line represents the beginning of oseltamivir therapy, and the blue line represents tha beginning of convalescent
alasma therapy.

The green line represents the patient's body temperature, and the purple line represants the viral load. The orange
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