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Background and Methods

B Background:

= Peramivir, is an investigational NAI in Phase 3 trials for treatment of
iInfluenza in hospitalized patients,

= During the 2009 HIN1 US emergency IV peramivir was made available
under the FDA Emergency IND (EIND) regulations,

= Prior to the US FDA Emergency Use Authorization (10/23/09), peramivir
was requested for 42 patients in the US under the EIND procedure.

B Methods:

= Clinical data including demographics, medical history, clinical severity
information and outcome data were provided as part of the E-IND
approval and follow-up process in each case,

= Peramivir drug levels were measured on request in some cases.



Great majority of EIND requests were received after 09/01/09
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Peramivir i.v. E-IND series:
May-October 2009
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Peramivir i.v. E-IND patients:

demographics and risk factors for severe disease

Number with

Parameter Summary Information

data
Age in years, median (min, max) 23.5(0.3, 76.9) 31
Children defined as age < 18 years, n/N (%) 11/31 (35%) 31
Sex (N) 13F, 18M 31
Race (N) 28 White, 2 African-American, 1 Asian 31
Ethnicity (N) 7 Hispanic, 24 Non-Hispanic 31
Body mass index [BMI] in kg/m?2, median (min, max) 28 (12.5, 50.0) 31
Obesity defined as BMI 2 30 kg/m?, n/N (%) 11/31 (35%) 31
COPD or Asthma, n/N (%) 6/31 (19%) 31
Prior corticosteroids, n/N (%) 4/31 (13%) 31
Pregnant or post-partum 3/13 (23%) 13
Cancer, n/N (%) 2131 (7%) 31
Diabetes, n/N (%) 2131 (7%) 31
Solid organ transplant, n/N (%) 2131 (7%) 31

Hematopoietic stem cell transplantation, n/N (%) 1/31 (3%) 31



Severity of ililness in peramivir E-IND patients

Parameter Summary Information

Pneumonia with respiratory failure, n/N (%) 31/31 (100%)
Mechanical ventilation required, n/N (%) 30/31 (97%)
High frequency oscillatory ventilation 6/30 (20%)
ECMO 7/30 (23%)
Vasopressor support required, n/N (%) 16/31 (52%)
Acute renal failure, n/N (%) 12/31 (39%)
Dialysis required, n/N (%) 9/31 (29%)
CRRT (CVVH/SLED/CAVHD) 7/9 (78%)
Acute heart failure, n/N (%) 6/31 (19%)

Liver failure 4/31 (13%)



Peramivir i.v. E-IND patients:

Survival status through 56 days (K-M Estimate) N= 31

Cumulative Proportion of Patients Surviving
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Peramivir i.v. E-IND patients:
Risk factors for mortality

Age (years) — Median (min - max)

<18 years —n (%)

BMI — Median (min - max)

Sex (M/F, %F)

Pregnant or post-partum —n
Immune-compromise/Cancer/Lung Disease — n/N (%)
Vasopressor support needed

APACHE Il Score** — Median (min - max)

Duration of lliness before peramivir use (days)— Median
(min - max)

Mean duration of hospitalization (days)

Duration of hospitalization before peramivir use (days) —
Median (min - max)

Duration of oral/inhaled NAI use before peramivir use
(days) — Median (min - max)

26 (0.3-52)
7/19 (37%)
28.3 (12.5-44.2)
12/7 (37%)

3
7/19 (37%)
8/19 (42%)
20.0 (5.0, 36.0)
12.0 (4.0, 27.0)
43

5.0 (1.0, 25.0)

4.0 (2.0, 23.0)

34 (5.8-77)
4/12 (33%)
26.7 (15.9-50)
6/6 (50%)

0
6/12 (50%)
8/12 (67%)
21.5 (16.0, 38.0)
15.0 (8.0, 30.0)
21

15.0 (8.0, 30.0)

4.5 (2.0, 16.0)

*Calculated with logistic regression, **Calculated from data obtained when peramivir was requested

0.25
0.84
0.50
0.03
N/A

0.47
0.65
0.13

0.35

0.29

0.92
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Rapid clinical deterioration is a consistent feature.

Case One Clinical history and course prior to peramivir administration
Hosp. day 3 oral oseltamivir 150mg BID started
Hosp. day 4 oral amantadine and ribavirin added
Hosp. day 6 inhaled ribavirin and i.v. IG added
Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hosp. Hospital days 8-
day-2 | day-1 | dayl day 2 day 3 day 4 day 5 day 6 day 7 | 14
N
44 yo May 09 Hosp. day 1 Hosp. day 3 Hosp. day 6 Hosp. day 14
woman Autologous Admitted with | | Hypoxia, Respiratory Respiratory
May 2008 Bone Marrow || Neutropenic bilateral Failure, Failure,
Multiple Transplant, Fever (39°C), pneumonia, on ventilator, on ventilator,
Myeloma Total Gl symptoms NPS PCR + bilateral FIO,: 100%;
Diagnosed. Lymphocytes and cough Negative infiltrates by BAL PCR +,
BMI: 34 100/mm3 bacterial chest X-Ray Plasma PCR +
Kg/m? cultures FiO,: 100%, Stool PC+
Febrile,
negative

Data courtesy of Dr. Anna Wald, MD, MPH .

Professor, Department of Medicine and Epidemiology bacterial

University of Washington School of Public Health cultures

In Press, Annals of Internal Medicine



Presenter
Presentation Notes
Background
A 44 year old white female was hospitalized in Seattle, Washington, USA on May 9, 2009 with a diagnosis of severe influenza with bilateral pneumonia and viremia (positive plasma PCR).
Diagnosed with Multiple Myeloma in May 2008; received an autologous bone marrow transplant in early May 2009 and became severely immunocompromised (Lymphocytes 100/mm3)
ECOG performance status of 4 (totally confined to bed).
The patient received therapy with oseltamivir and rimantadine until a diagnosis of Influenza A 2009H1N1 virus was made. Also on zanamivir and nebulized ribavirin.
Positive influenza PCR from NP swab, bronchoalveolar lavage, stools and plasma. No evidence of bacterial superinfection.



Case one — CXR at peramivir start



The patient’s clinical course improved after administration of
peramivir 600mg i.v. daily. Therapy was continued for 10 days.

Case One

Peramivir 600mg i.v. daily for 10 days

Oral oseltamivir 75 mg BID continued

H. Day 26
Extubated,
On O, by
nasal canulla

!

Data courtesy of Dr. Anna Wald, MD, MPH

Professor, Department of Medicine and Epidemiology

University of Washington School of Public Health
In Press, Annals of Internal Medicine

H.day | H.day | H.day | H.day | H.day | Hospital days 19-24 Hospital days 25 to 29
14 15 16 17 18
I | I I |
H. day 14 H. day 18 H. Day 24 H. Day 27
Respiratory End of first End of 10 Transferred
Failure, on 5 days of days of from ICU to
ventilator, Peramivir. peramivir regular floor
FiO,: 100%; On ventilator On ventilator
BALPCR +, FiO2: 50% FiO,: 40% H. Day 29
Plasma PCR + BAL PCR + Afebrile Discharged to
Stool PCR + Plasma PCR+ BAL PCR+ home
Culture -

11
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Presentation Notes
Status immediately prior to receiving peramivir
As of May 19 the patient experienced respiratory failure, intermittent fever and bilateral lung whiteout and remained intubated on 100% oxygen
Status after peramivir treatment (600 mg i.v. QD for 10 days starting on May 21st)
Patient continued with intermittent fever but oxygen requirements continually decreased
On May 26, day 5 of peramivir treatment, the patient was still intubated with positive plasma PCR, so 5 additional days of therapy were authorized
On May 28, after 9 days of i.v. peramivir therapy, the chest x ray showed bilateral improvement of pneumonia and oxygen requirements were much lower.
On May 31, day 10 of peramivir treatment, the patient still had a positive PCR from respiratory specimens and 5 additional days of therapy were authorized but attending decided additional therapy was not needed.
Patient was extubated on day 12 and remains stable, out of ICU.
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Case one - Patient improved with IV peramivir before lymphocyte
recovery
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Representative case in a previously healthy 11 year old girl.

Case Eight Clinical history and course prior to peramivir administration
oral oseltamivir BID
vomiting
Hosp. day - 5 Hosp. day - 3 Hosp. day 1 Hosp. day 2 Hosp. day 3
11 yo girl || ILI with RAT + Hosp. day 1 Hosp. day 2 Hosp. day 2
No fever to For Flu Admitted to Hypoxia, Respiratory
previous || 104°F, A ICU with O, requiring Failure,
lliness Headache Sat 82%, Intubation, on ventilator
BMI: and Upper Acrocyanosis Febrile Viral culture +
23.7 Respiratory and R sided Negative for Flu A
Kg/m? Symptoms pneumonia bacterial Peramivir
cultures started

Data courtesy of Dr. Robert Armstrong, MD
San Jose California
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Presenter
Presentation Notes
Background
A 44 year old white female was hospitalized in Seattle, Washington, USA on May 9, 2009 with a diagnosis of severe influenza with bilateral pneumonia and viremia (positive plasma PCR).
Diagnosed with Multiple Myeloma in May 2008; received an autologous bone marrow transplant in early May 2009 and became severely immunocompromised (Lymphocytes 100/mm3)
ECOG performance status of 4 (totally confined to bed).
The patient received therapy with oseltamivir and rimantadine until a diagnosis of Influenza A 2009H1N1 virus was made. Also on zanamivir and nebulized ribavirin.
Positive influenza PCR from NP swab, bronchoalveolar lavage, stools and plasma. No evidence of bacterial superinfection.



Case eight - Admission CXR




The patient’s clinical course improved after administration of

peramivir 10mg/Kg i.v. daily. Therapy was continued for 10 days.

|
Case Eight H. Day 6
Extubated,
On O, by
nasal canulla

Peramivir 10mg/Kg i.v. daily for 10 days

H. Day 2 H. day 3 H. day 4 H.day 5 H. day 6 H.Day 7to 11

Hosp. day 2 Hosp. Day 3 Hosp. day 6 H. Day 7

Respiratory On ventilator Chest X Ray Transferred

Failure, FiO2: 40% Improved from ICU to

on ventilator Febrile Febrile regular floor

Viral culture + CXR improved

for Flu A H. Day 11
Peramivir Discharged to
started home

Data courtesy of Dr. Robert Armstrong, MD
San Jose California
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Presenter
Presentation Notes
Status immediately prior to receiving peramivir
As of May 19 the patient experienced respiratory failure, intermittent fever and bilateral lung whiteout and remained intubated on 100% oxygen
Status after peramivir treatment (600 mg i.v. QD for 10 days starting on May 21st)
Patient continued with intermittent fever but oxygen requirements continually decreased
On May 26, day 5 of peramivir treatment, the patient was still intubated with positive plasma PCR, so 5 additional days of therapy were authorized
On May 28, after 9 days of i.v. peramivir therapy, the chest x ray showed bilateral improvement of pneumonia and oxygen requirements were much lower.
On May 31, day 10 of peramivir treatment, the patient still had a positive PCR from respiratory specimens and 5 additional days of therapy were authorized but attending decided additional therapy was not needed.
Patient was extubated on day 12 and remains stable, out of ICU.
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Case eight - Chest radiograph on Discharge
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Sparse peramivir PK sampling results in Case 8, an 11 year old

girl, administered peramivir on a mg/kg weight basis
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Oseltamivir-resistant 2009 HIN1 influenza pneumoniain a 10 year
old boy post renal transplant treated with intravenous peramivir

Case Ten Clinical history and course prior to peramivir administration
oral oral oseltamivir BID from day 1 to 6
oseltamivir
BID for 4 d.

Hosp. day - 6 Hosp. day - 2 Hosp. day 1 Hosp. day 2 Hosp. days 3to 7
10 yo boy || Brother Fever and Hosp. day 1 Hosp. day 2 Hosp. day 7
Status diagnosed respiratory || Admitted to 2009 HIN1 Flu Respiratory
post with 2009 symptoms ICU with O, A (culture and Failure,
Renal HIN1 Flu A Sat 92%, PCR) from NP on ventilator
transplant || Patient on Temp. 38°C, sample. requiring
BMI: 20.2 || tacrolimus, heart rate Pyrosequencing ECMO, and
Kg/m? mycophenol 110/per min, showed both renal failure

ate and resp. rate wild type and the || on CRRT and

prednisone 20/per min, H275Y mutation vasopressors

B/P 116/74 Peramivir
started

Data courtesy of Dr. Avinash K. Shetty, M.D.,

Pediatric Infectious Diseases,

Wake Forest University Health Sciences and Brenner Children’s Hospital,
Winston-Salem, NC


Presenter
Presentation Notes
Background
A 44 year old white female was hospitalized in Seattle, Washington, USA on May 9, 2009 with a diagnosis of severe influenza with bilateral pneumonia and viremia (positive plasma PCR).
Diagnosed with Multiple Myeloma in May 2008; received an autologous bone marrow transplant in early May 2009 and became severely immunocompromised (Lymphocytes 100/mm3)
ECOG performance status of 4 (totally confined to bed).
The patient received therapy with oseltamivir and rimantadine until a diagnosis of Influenza A 2009H1N1 virus was made. Also on zanamivir and nebulized ribavirin.
Positive influenza PCR from NP swab, bronchoalveolar lavage, stools and plasma. No evidence of bacterial superinfection.



Case ten - Chest X ray on peramivir start.
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The patient’s clinical course improved after peramivir 10mg/Kg i.v.

daily, adjusted by renal function. Treated for 14 days.

Case Ten H. Day 43
Extubated,
On O, by
nasal canulla
Peramivir 10mgq i.v. daily for 14 days l
H. day H. day H.day | H.day | H.day 11 | Hospital days 12-27 Hospital days 28 to 43 Hosp. days 44 to 72
7 8 9 10
| | |
Hosp. day 7 H. Days 7 to 20 H. Day 27 H. Day 49
Respiratory Failure, On ventilator with ECMO Discharged
on ventilator Some improvement discontinued from PICU to
Requiring ECMO and FiO2: reduced floor
renal failure on CRRT | | Vasopressors
and vasopressors, discontinued
ﬁCR t H. Day 72
tere;mC;vw Discharged to
starte home

Data courtesy of Dr. Avinash K. Shetty, M.D.,

Pediatric Infectious Diseases,

Wake Forest University Health Sciences and Brenner Children’s Hospital,

Winston-Salem, NC 20
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Presentation Notes
Status immediately prior to receiving peramivir
As of May 19 the patient experienced respiratory failure, intermittent fever and bilateral lung whiteout and remained intubated on 100% oxygen
Status after peramivir treatment (600 mg i.v. QD for 10 days starting on May 21st)
Patient continued with intermittent fever but oxygen requirements continually decreased
On May 26, day 5 of peramivir treatment, the patient was still intubated with positive plasma PCR, so 5 additional days of therapy were authorized
On May 28, after 9 days of i.v. peramivir therapy, the chest x ray showed bilateral improvement of pneumonia and oxygen requirements were much lower.
On May 31, day 10 of peramivir treatment, the patient still had a positive PCR from respiratory specimens and 5 additional days of therapy were authorized but attending decided additional therapy was not needed.
Patient was extubated on day 12 and remains stable, out of ICU.





Conclusions

B Fifty eight percent of critically ill patients in this series were previously
healthy.

B 2009 H1N1 disease in EIND cases: almost all had rapidly progressive viral
pneumonia requiring ventilatory support.

B In almost all cases, the disease process progressed despite administration
of oral antiviral medications.

B Peramivir treatment was delayed 1 to 15 days after hospital admission.

B Peramivir was generally well tolerated by these critically ill subjects.
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Primary cause and timing of mortality for 12 patients who died

Primary cause of death Da_ys gfte_r Days after peramivir
hospitalization start
38

Pneumonia, Respiratory failure 53

Pneumonia, Multi-organ failure 16 15
Pneumonia, Sepsis, Encephalitis 11 4

ARDS, Multi-organ failure, Sepsis 5 3

Uncontrollable hemorrhage, DIC, Sepsis 33 18*
Bacterial pneumonia, Heart, Multi-organ failure 6 4

Pneumonia, Respiratory failure 15 15
Multi-organ failure, Sepsis, DIC 37 35*
Pneumonia, ARDS, MODS 6 4

Myocardial infarction, MODS, ARDS 11 2

Viral & Bacterial Pneumonia, ARDS 19 6

Pneumonia, Respiratory failure, CNS insult 34 25

*Medical support withdrawn per family request.



| Sparse peramivir PK sampling results in Case 8, an 11 year old
girl, administered peramivir on a mg/kg weight basis
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