Efficacy and Safety of Intravenous Peramivir in Children with 2009 Pandemic A (H1N1) Influenza Virus Infection
Norio Sugaya', Shigeru Kohno?, Takao Takahashi,

1. Department of Pediatrics, Keiyu Hospital, Yokohama, Japan, E-mail : sugaya-n@za2.so-net.ne.jp
2. 2nd Department of Internal Medicine, Nagasaki University School of Medicine, Nagasaki, Japan, E-mail: s-kohno @ nagasaki-u.ac.jp
3. Department of Pediatrics, Keio University School of Medicine, Tokyo, Japan. E-mail: ttakahashi@z3.keio.jp

Abstract
1. Background Table 3. Time to alleviation* of symptoms Table 6. Adverse events and adverse drug reactions
Peramivir is a new neuraminidase inhibitor for intravenous administration that was first introduced in clinical practice for adult patients in Japan. The US Food and Drug Administration had PTG T FREE ST
issued an emergency use authorization for peramivir exclusively for severe pandemic A (H1N1) influenza virus infection. Peramivir exhibits high inhibitory activity (ICso) against pandemic A Total 28 days to 2t0 <6 6to<12 1210 <16 ‘ rotal ‘ P ;‘3:,;’ ‘ y:afs ‘ yg;,s ‘ yeoafs
(H1N1) influenza virus*, raising expectations that it would be clinically effective. <2 years years years years LR N=12 N=21 N=47 N=37
*ref. MMWR 2009; 58 (16):433 - [Adverse Events]
2. Materials and methods N 115 12 20 46 87 N (cases) 73 (116) 9 (17) 14 (20) 30 (52) 20 (27)
- . ’ - - ) I ) ) . incidence (%) 62.4% 75.0 % 66.7 % 63.8% 54.1%
A multicenter, open-label, uncontrolled study was conducted in children with influenza virus infection ranging in age from =28 days to <16 years during the 2009 pandemic A (H1N1) influenza Median (hr) 27.9 31.0 26.4 256 29.1 (95%C) (53.0.719) (@2.8,94.5) @3.0,85.4) @8.5,77.3) (869, 705)
epidemic to evaluate the efficacy, safety, and pharmacokinetics of peramivir after intravenous infusion of 10 mg/kg (600 mg maximum) once daily for up to 5days. From Day 2 onward, peramivir [Adverse Drug Reactions]
was allowed to be administered when patients had a body temperature of. 238.0C or when additional administration was considered to be needed by the investigator based on clinical symptoms. (95% CI) (21.7,31.7) (20.8, 50.9) (17.8,68.9) (20.8,31.7) (20.9,36.3) N (cases) 34 (45) 5(6) 8(9) 12 (17) 9(13)
3. Results ) . ) o ) ) ) ) B . ) * “Alleviation” is defined as “none” or “mild” for both “cough” and “runny nose/nasal stuffiness”, i';‘;igegfe (%) 2122'1;?; 5 15412'7;/; 3 ; ;?’:/1" 5 ; 322'5:?; 5 1122-%: f 5
Among the 115 children (125 days to 15 years old) confirmed to have influenza virus infection by rapid antigen test and treated with peramivir, and whom efficacy data were available, the .S body temperaturs (alary) of <37.5T for ot east 215 s, (95%C1) (21.0,382) | (152,723 | (181,616) | (139,403 | (118,412)
median time to alleviation of symptoms was 27.9 hours (95% confidence interval: 21.7 - 31.7), and the median time to resolution of fever (<37.5C) was 20.4 hours (95% confidence interval: sublects were excluded since fhey have no data after reaiment. The incidence of adverse events did not differ according to the duration treatment.
19.1 - 20.9). The proportion of virus-positive patients was 78.2% on Day 2 after the start of treatment, and it decreased to 7.1% on Day 6. Adverse events and adverse drug reactions were
reported in 62.4% and 29.1%, respectively, of the patients. The most commonly observed adverse events were gastrointestinal disorders, including diarrhea and vomiting, abnormal leukocyte
cell count, including degreased neutro_ph!l count and increased elosmophll count, and abnorma_l behaV[or_. All of these adverse events and advgrse_drug reactlons_ resolved'or improved rapidly. Table 4. Time to resolution* of fever Table 7. Major adverse events (incidence >2%])
The plasma concentrations in the pediatric patients were much higher than the 1Cso of peramivir and within the range of the plasma concentrations in adults of which the efficacy and safety had - -
been demonstrated. 28 days to 210 <6 6t0<12 12t0 <16
4. Conclusions Total zszd;g:rtso Zy?a:se 6;:;;2 12y:9[)et:;6 Adverse events Jfﬁ; <2 years years years years
y > . - . - . . . . . . . . < - N=12 N=21 N=47 N=37
Intravenous administration of peramivir for 1 or 2 days at 10mg/kg (maximum 600mg) was found to be clinically and virologically effective and safe in children with pandemic A (H1N1) influenza [Clinical symptoms]
virus infection. N 115* 12 20 46 37 Diarrhoea 19 (16.2%) 3 (25.0%) 6 (28.6%) 4 (8.5%) 6 (16.2%)
Vomiting 11 (9.4%) 3 (14.3%) 7 (14.9%) 1(2.7%)
Median (hr) 20.4 20.8 20.7 19.7 20.4 Abdominal pain 3(2.6%) 1 (4.8%) 1(2.1%) 1 (2.7%)
- Abnormal behaviour 3 (2.6%) 1 (4.8%) 1(2.1%) 1(2.7%)
About Peramivir Result (95% Cl) (19.1, 20.9) (19.8, 31.5) (17.0, 25.0) (17.1,21.1) (18.6, 21.9) TAbnormal laboratory test results
. Neutrophil count d d 25 (21.4%) | 4 (33.3% 2(9.5% 12 (25.5% 7 (18.9%)
© Intravenous neuraminidase inhibitor Table1. Demographic parameters * “Resolution” is defined as <37.5C for at least 21.5 frs. Egsir:gzhlilf:gldrr‘\tineccrree:ss:d 9 :7.7%)) sl 1 i4.a%§ 7 ((14.9%3) 1((2.7%))
. . . - Backgrounds category total N=117 2 subjects were excluded since they have no data after treatment. White blood cell count decreased 4 (3.4%) - 2 (4.3%) 2 (5.4%)
© Strong affinity to influenza neuraminidase and slow off-rate Male 61 (52.1%) Urine ketone body present 4(3.4%) 2(9.5%) 2 (4.3%)
© Approved in Japan for adult in Jan 2010 Gender Female 56 (47.9%) Protein total decreased 3(2.6%) | 3(25.0%)
L . i . Time to onset* of influenza (hrs) 0-24 91 (77.8%) R R . R
o Emergency use authorization (EUA) for pandemic A (H1N1) influenza in US Deniionofonsel 24-48 26 (22.2%) Table 5. Proportion of virus-positive patients*
2375 was confirmed for he frt ime >48 0 (0.0%)
Influenza rapid antigen test Type A 117 (100%) Total 28 days to 2to <6 6to <12 12t0o <16 [Safety Evaluation)
- P! g Type B 0 <2 years years years years
Study Design and Methods . 5 ) ) ) )
Pandemic A (H1N1) 2009 108 (92.3%) Davi 100% 100% 100% 100% 100% * Most of the events were mild or moderate and resolved without intervention.
. X Type A ay ) ) L ; )
Virus type/subtype confirmed by PCR (subtype not detected) 1(0.9%) (101101 ©19) a7 (42/42) (88/33) * The reported adverse events are often observed in patients with influenza, especially in
Design * Multi-center, open-label, non-controlled study Virus type not detected 8 (6.8%) Day2 78.2% 66.7% 76.5% 81.0% 78.8% children.
. : . : " 79/101 6/9 13/17 34/42 26/33
« Age: 28 days to <16 years old Lg?] :Léﬁtr;znp;fuggtastrngtt‘?;st e1ddf2¥ éndL % zf?:g}: (91.5%) and 2 days in 10 patients (8.5%). ( ) (61) ( ) ¢ ) ¢ ) * There were no adverse events that caused termination of treatment with peramivir.
Subjects « Influenza patients with positive rapid antigen test ' Day6 7.1% 22.2% 17.6% 5.0% 0.0%

* Peramivir was well tolerated.
* Onset of influenza <48 hours (7199) @) @ (2/40) (033)

Flgure 1. Age distribution *A subset of patients who were positive for influenza virus titer assay at baseline

* Peramivir 10mg/kg (maximum 600mg) IV qd (up to 5 days)

* After Day 2, if the patient meets “additional administration criteria”, ® 1? N=117 Fi 2. PI ti
= I N= P (¢
Treatment same dosage of peramivir as Day 1 could be administered. 5 12 igure <. ation
[Additional-administration criteria] T 10 [Efficacy Evaluation] (ng/mL) (ngim) )
fever of 238.0C or the investigator's decision based on the clinical symptoms »g' s | § 1000000 100000 2 gn::g::; Eg:;sy)y )
Primary endpoint < Time to alleviation of influenza symotoms 5 6 | | * Peramivir exhibited a strong neuraminidase inhibitory activity (ICso of 0.281-0.483 © 100000 A Children (1 y)
ry endp ymp g . - nM) against the pandemic A (H1N1) influenza viruses. [Table 2] :,C: 'V Children (0'y)
o Ti i Qo *
;:ZTOE;:IS;I:ZZEYM fever Z 2 jF I— I: - * The median time to alleviation of symptoms and time to resolution of fever were 27.9 5 10000( >>§ ﬁgﬂ:: 283 23*
) . . . . . . . . ; 5}
0 hours and 20.4 hours, respectively. [Table 3, 4
Secondary endpeints « Incidence of adverse events and adverse drug reactions 0 1 2 3 4 13 14 15 (y/o) i K P v-[ X i 1 L g 1000\
« Plasma concentration of peramivir minimum age: 125 days ¢ In a previous study in adults, the median time to alleviation of symptoms ranged g
ge: Y from 59.1 to 59.9 hours, although the study in adults was conducted during a 100
Period * From Sep to Dec, 2009, Japan . N . ; 2007-2008 season. [Kohno S et al., 48th Annual ICAAC/IDSA 46th Annual Meeting =z
« [During the pandemic influenza A (H1N1) epidemic] Table 2. Neuraminidase inhibitory activity (ICso) against (2008)] g 10
the virus isolated at the time of enroliment 5
— — — e Iris W Li et al. reported a time to resolution of fever (<37.2°C) of 1.4 days in 118 o 1 o P 12 18 24 (hn)
Jfﬁ's e 059"?2““’" Zanamivir adults and children aged 2 years or older with pandemic A (H1N1) influenza after ) o
= (nM) (M) (b} treatment with oseltamivir [CHEST 2010]. Time after end of infusion
Min. 0-281 0418 0820 * The results of the present study showed that pediatric patients recuperated *Kohno S et al., 48th Annual ICAAC/IDSA 46th Annual Meeting (2008)
Median 0.3510 0.5170 1.0420 : : f i : ivi f f
rapndly,_ suggesting high therapeutic efficacy of peramivir against pandemic A The plasma concentrations in pediatric patients were within the range of plasma concentrations
Max. 0.483 1.362 1.526 (H1N1) influenza. . . - . .
in adults which were confirmed to be clinically effective and safe.




