
Neuraminidase-Inhibitor Resistance

At present, neuraminidase-inhibitor resistance pat-
terns of the pandemic influenza A (H1N1) virus have
not been fully elucidated. However, structural compar-
isons between the active sites of the enzymes of sea-
sonal and pandemic influenza A (H1N1) have shown
great similarities and, hence, resistance patterns of
pandemic influenza A (H1N1) may parallel those of
seasonal influenza A (H1N1). A single nucleotide
mutation (cytosine to thymine) at position 823 of the
pandemic neuraminidase gene can lead to a histidine
to tyrosine substitution at position 275 (H275Y muta-
tion).3 Of note, the Centers for Disease Control and
Prevention (CDC) reported the emergence of a second
type of mutation (I223V) in two young females infect-
ed with oseltamivir-resistant 2009 influenza A (H1N1)
virus following chemoprophylaxis. The functional sig-
nificance of the mutation could not be determined
since neuraminidase-inhibitory assays were not
performed.4

Leung et al reported the resistance patterns of neu-
raminidase inhibitors over a two-month period (May-
June 2009) in Hong Kong, and found that of 200
influenza A (H1N1) isolates, one strain (A/Hong
Kong/2369/2009 [H1N1]) was resistant to oseltamivir.
The 50% inhibition concentration (IC50) of zanamivir
was approximately 200-fold lower compared with
oseltamivir, demonstrating a lack of cross-resistance
between the two neuraminidase inhibitors.5 In the
United States, of the 14 tested oseltamivir-resistant
2009 influenza A (H1N1) viruses, all isolates retained
sensitivity to zanamivir.1

To date, no clinical data are available on resistance
rates of 2009 influenza A (H1N1) to the neu-
raminidase inhibitor peramivir. Cross-resistance

between peramivir and oseltamivir have been
observed in other influenza viruses. Neuraminidase
assay analysis of the oseltamivir resistance-associated
substitutions E119V (A/H3N2), D198N (B), H275Y
(A/H1N1), and R292(K) revealed 1-, 4.8-, 100-, and
80-fold reductions in susceptibility to peramivir,
respectively. In addition, zanamivir resistance-associ-
ated mutations E119A (H4N2), E119D (H4N2),
E119G (H4N2), and R152K (B) resulted in 1-, 33-, 2-,
and 400-fold reductions in susceptibility to peramivir,
respectively. Consequently, patients with documented
oseltamivir-resistant 2009 influenza A (H1N1) virus
should not receive peramivir as an alternative antivi-
ral treatment option.6

Alternative Therapies

The CDC currently recommends the use of oral
oseltamivir or inhaled zanamivir for the treatment of
hospitalized patients with 2009 influenza A (H1N1)
infection.7 Peramivir, the only intravenous neu-
raminidase inhibitor available for use in the United
States, serves as another option for patients who can-
not take oral (including enteral oseltamivir) or inhaled
medications.7 Recently, it has become available
through EUA, provided that the patient fulfills at least
one of the following conditions: 1) insufficient clini-
cal response to oral or inhaled antiviral therapy, 2)
intravenous route is the only feasible treatment
approach, and/or 3) physician’s professional judg-
ment deems its use necessary (in the adult population
only). Based on the EUA, peramivir should not be
used for the treatment of patients infected with sea-
sonal influenza A or B virus, and this agent should not
be used for chemoprophylaxis.6 Table 1 summarizes
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Age 50-80 mL/min 31-49 mL/min 10-30 mL/min < 10 mL/min or hemodial-

ysis (on dialysis < days,

give post-dialysis)

Birth-30 days 6 mg/kg IV qday 1.5 mg/kg IV qday 1 mg/kg IV qday 0.15 mg/kg IV qday

31 days-90 days 8 mg/kg IV qday 2 mg/kg IV qday 1.3 mg/kg IV qday 0.2 mg/kg IV qday

91 days-180 days 10 mg/kg IV qday 2.5 mg/kg IV qday 1.6 mg/kg IV qday 0.25 mg/kg IV qday

181 days-5 years 12 mg/kg IV qday 3.0 mg/kg IV qday 1.9 mg/kg IV qday 0.3 mg/kg IV qday

6 years-17 years 10 mg/kg IV qday 2.5 mg/kg IV qday 1.6 mg/kg IV qday 0.25 mg/kg IV qday

Table 2

Pediatric Dosing of Intravenous Peramivir (Do not exceed 600 mg/day in larger children)6

Creatinine Clearance (http://www-users.med.cornell.edu/~spon/picu/calc/crclschw.htm)




