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Background:

In April 2009, a new influenza A(H1N1) virus was detected circulating in
humans. Its rapid widespread transmission led to the declaration by the WHO of
an influenza pandemic. This virus had origin in a reassortment between a North
American swine lineage (already a triple reassortant, circulating in pigs since
the late 1990’s) and a Eurasian swine lineage (which contributed to the A(H1N1)
2009 with the neuraminidase (NA) and matrix (MP) gene segments).

Pandemic H1N1 viruses, as well as Eurasian swine viruses are resistant to
adamantanes (amantadine and rimantadine), since they carry the S31N change
in the M2 protein. The majority of A(H1N1) 2009 viruses were sensitive to NA
inhibitors (NAI). At February 2010, a total of 225 oseltamivir/resistant cases
were reported, sharing all these viruses the H275 mutation in the
neuraminidase gene (WER, 2010).

The NA inhibition assay is the base test to determine the susceptibility to NA
inhibitors (NAI), however it requires virus isolation, and the consequent
detection of a resistant viral strain requires confirmation by sequencing of the
NA gene segment present in the original biological product. Often, NA inhibition
assay is not possible when there are no available viral isolates. This same
isolation in cell cultures leads to a change in the ratios of sensitive and to
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this virus was resistant to oseltamivir with a IC5,=171,42.
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and accordingly to our sequence data, revealed that the
majority of Portuguese pandemic viruses were sensitive
to NAI (data not shown). Figure 1 — Phylogenetictree of NA nucleotide sequences from pandemic

All neuraminidases presented the V106l and N248D
substitutions, except for A/Lisboa/35/2009, a viral strain
from an early clade (at least, previous to clade 4). The NA
amino acid change Y155H was observed in 17 viral
strains. Other amino acid substitutions, such as E119V,
1223V, Q136K, known to reduce the susceptibility to NAI,
were not found in our isolates (Figure 1 and Table I).
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influenza A(H1IN1)2009 strains isolated in Portugal (Neighbour/joining
method; Kimura 2/parameter model; bootstrap values above 50 are shown
—2000 replicates). In green / reference strains, inred / resistant strain.
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Table | — Amino acid substitutions in the neuraminidase protein of pandemic
A(HIN1)2009 portuguese viral isolates comparing to the vaccine strain
A/California/7/2009.
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Conclusions:

From the sequenced viral isolates (36,6% from all isolates) and
those where the NA inhibition assay was performed (50,3%)
we can conclude that the majority of isolated viral strains were
sensitive to oseltamivir.

The unique case of NI resistance detected in Portuguese viral
strains apparently was developed during the oseltamivir
treatment in a landscape of other clinical complications.

The association between the oseltamivir therapy and the
development of the H275Y mutation has been widely
documented (Wang et al., 2010; Harvala et al., 2010; MMWR,
2009). At February 2009, these cases represented 38% of all
oseltamivir/resistant pandemic influenza cases (WER, 2010).
We didn't detected in the studied strains other mutations,
involved in resistance to NAI, such as E119V, 1223V, Q136K.
Conventional sequencing can provide a rapid tool for
monitoring the molecular markers of antiviral resistance in
influenza A virus and for an early detection of antiviral resistant
strains.
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