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Source and date of request 
Internal ECDC decision, 31 August 2011. 

Public health issue  
Documented oseltamivir resistance of A(H1N1)2009 influenza virus in Australia, with assumed person-to-person 
transmission of the resistant strain.  

Consulted experts 
Adam Meijer, Rod Daniels – Community Network of Reference Laboratories for Human Influenza in Europe (CNRL). 

Anne Kelso, Aeron Hurt – World Health Organization Collaborating Centre (CC) for Reference and Research on 
Influenza in Australia. 

Sylvie Briand, Charles Penn – World Health Organization, Geneva. 

Conclusions and recommendations  
Australia has reported a cluster of oseltamivir-resistant influenza A(H1N1)2009 cases in the state of New South 
Wales. The cases had no known link to oseltamivir exposure and individuals were not immunosuppressed, but 
they were closely linked geographically. Samples from the cluster do not currently exhibit any resistance to 
zanamivir.  

Although the cluster has remained localised, it cannot be assumed that the variant virus will not spread. At 
present, the risk of this cluster becoming more widespread and having public health implications remains low. 

However, if spread does occur, implications for the treatment of influenza patients will need to be considered. 
Regardless of the outcome, constant antiviral resistance monitoring is vital in Europe and globally. 

Since the A(H1N1)2009 virus antigen is included in the recommended seasonal flu vaccine for the coming 
season this potential for emergence of oseltamivir resistance is yet another reason why EU citizens, for whom 
vaccination is recommended by Member States, should accept the offer.  
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Disease background information 
Vaccination, supplemented by personal hygiene measures, remains the primary measure for prevention of seasonal 
influenza transmission. However, antiviral drugs are important countermeasures for prophylaxis and treatment, 
especially in vulnerable people and those with severe influenza. Between 1999 and 2002, the influenza virus 
neuraminidase inhibitors (NAI), oseltamivir and zanamivir, were introduced into clinical practice in many parts of 
the world (1). Until 2007, NAI resistance was rarely observed (1). Widespread high-level resistance to oseltamivir 
was detected among the former seasonal A(H1N1) viruses in the 2007–2008 season, first in Norway and then in 
most other EU/EEA countries. The overall level of A(H1N1) resistance was 16% for Europe in the 2007–2008 
season. This rose to almost 100% for A(H1N1) viruses in the subsequent southern hemisphere influenza season, 
and elsewhere in the world during the 2008–2009 season (2). This rise was apparently not driven by use of 
oseltamivir. All the resistant A(H1N1) viruses were found to carry a point mutation in their neuraminidase genes 
which encoded a histidine to tyrosine substitution at residue 275 (H275Y) of the neuraminidase protein (3). 

Despite intensive antiviral resistance testing being carried out in a number of countries worldwide (4-6), to date 
resistance to oseltamivir has only been detected occasionally in community cases of the new influenza 
A(H1N1)2009 viruses that emerged in the pandemic and displaced the former A(H1N1). In most cases, oseltamivir 
resistance developed during treatment with the drug, often in patients with known increased-risk factors for the 
emergence of resistant viruses, notably immunosuppression (7). Almost all resistant viruses reported to date have 
not transmitted efficiently from person-to-person (8, 9). In addition to sporadic cases (10), a few clusters of 
variable size have been reported in Viet Nam, Europe and USA where person-to-person transmission is likely to 
have occurred (11, 12, 13). These clusters usually involved vulnerable populations composed mostly of individuals 
who, for various reasons, were both more likely to develop resistance if treated with oseltamivir and to be infected 
if exposed to an influenza virus. The cluster of seven cases of oseltamivir-resistant A(H1N1)2009 viruses reported 
in 2009 in Viet Nam was the first known incidence of a resistant 2009 pandemic virus that was almost certainly 
transmitted person-to-person among otherwise healthy individuals (13).  

In Europe, specifically in the UK, during the 2010–2011 influenza season, routine surveillance found some resistant 
cases, with no known exposure to oseltamivir in community settings (14). 

Based on the reports in the European Surveillance System (TESSy) for the influenza season of 2010–2011, 2 562 
A(H1)2009, 100 A(H3) and 508 influenza B viruses have been screened for resistance to neuraminidase inhibitors. 
Of these, 117 A(H1)2009 viruses were resistant, with the bulk of them being detected in the UK (58), Denmark 
(27) and France (12). All viruses tested remained sensitive to zanamivir. In terms of adamantane sensitivity, all 
A(H1)2009 and A(H3) viruses (261 and 53 screened, respectively) were resistant (15). 

Event background information 
On 29 August 2011, the state of New South Wales in Australia reported the presence of the H275Y amino acid 
substitution in the neuraminidase proteins of a cluster of pandemic A(H1N1)2009 influenza cases (16, 17). 

Out of 184 samples tested between June and August 2011 by the WHO Collaborating Centre (CC) for Reference 
and Research on Influenza in Australia, 25 (13.6%) showed the presence of the associated amino acid substitution 
in the neuraminidase protein, indicating resistance to the neuraminidase inhibitor oseltamivir and reduced 
susceptibility to peramivir. None of the 16 cases for whom epidemiologic/clinical information is available reported 
having taken oseltamivir before sampling. All but two of the reported cases live close (50 km radius) to the centre 
of Newcastle, New South Wales, in the region of Hunter New England. The viruses from the oseltamivir resistance 
cluster described in New South Wales do not exhibit any resistance to zanamivir. 

In comparison, only two other oseltamivir-resistant viruses have been detected in Australia this year. These were 
isolates from Brisbane, Queensland, and Perth, Western Australia from January and March 2011 respectively, with 
no further cases detected. 

Oseltamivir-resistant strains continue to be detected at a similar frequency in the most recent specimens from the 
Newcastle, New South Wales region in August 2011, although influenza activity is declining in the region. Early 
genetic analyses at the WHO Collaborating Centre (CC) for Reference and Research on Influenza in Australia 
indicate that the haemagglutinin and neuraminidase genes of the resistant viruses are closely related. Further 
analyses as well as additional testing of specimens from the nearby Sydney region are in progress. 
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ECDC Rapid Risk Assessment for the EU/EEA 
countries  
The presence of the gene mutation conferring H275Y substitution in the neuraminidase is well recognised and 
known to have been widely prevalent in the former seasonal A(H1N1). So far, its presence in the new pandemic 
A(H1N1)2009 viruses has been limited. The current occurrence of the geographic cluster of oseltamivir-resistant 
cases in Australia, without a history of oseltamivir intake or presence of immunosuppression, is therefore an 
important observation which could have a potential public health impact. However, similar community cases were 
observed in the European winter of 2010–2011. 

The probable transmission of the resistant virus from person-to-person in this cluster indicates some circulation in 
the local community. While the cluster has remained localised, it cannot be assumed that the variant virus will not 
become more widespread. If spread does occur, there will be implications for prophylaxis and treatment of 
influenza patients.  

Monitoring of antiviral resistance is ongoing in Europe and in the 2009–2010 season some oseltamivir resistance 
was found among A(H1N1)2009 viruses. This included some cases with no evidence of exposure to oseltamivir in 
the infected person, as is the case in Australia. Hence the Australian findings are not new for Europe. It is likely 
that with the current level of oseltamivir use in Europe oseltamivir-resistant influenza viruses will be detected 
occasionally in vulnerable patients in hospital settings. In addition, oseltamivir-resistant viruses may evolve from 
time to time without the pressure of antiviral treatment. However, it is difficult to predict if viruses resistant to 
oseltamivir will become dominant in the near future, as happened in 2007–2008 with the former seasonal A(H1N1) 
influenza. As has been shown for the former seasonal A(H1N1), additional amino acid substitutions in the 
neuraminidase and haemagglutinin proteins were needed for established community circulation. 

As advised earlier by WHO for A(H1N1) 2009 pandemic viruses (4), epidemiological investigations focusing on 
cases of NAI-resistant viruses are continuing in Europe. Given the experience with the former seasonal A(H1N1) 
influenza in 2007–2008 this is of the utmost importance when developing guidance for the prophylactic and 
treatment use of NAIs targeting influenza. 

Conclusions and recommendations 
The occurrence of the neuraminidase gene mutation (conferring H275Y substitution in the neuraminidase 
glycoprotein) in a cluster of cases in Australia, with neither a history of oseltamivir intake before testing nor 
immunosuppressed status, is of public health importance. Only ongoing surveillance will indicate whether this 
occurrence remains a localised event or whether it has the potential to become widespread. At present, the risk of 
this cluster becoming more widespread and having public health implications is low. However, if spread does occur, 
the consequences for public health in Europe will need to be considered.  

Surveillance for the occurrence of resistant viruses will be essential, both during and after the upcoming influenza 
season in the northern hemisphere. Particular attention must be given to detecting transmission of resistant viruses 
which will mean gathering data on prior antiviral exposure. This will be important to ensure correct, targeted 
treatments, specifically for cases with severe influenza-related illness. 

Since the A(H1N1)2009 virus antigen is included in the recommended seasonal flu vaccine for the coming season 
this potential for emergence of oseltamivir resistance is yet another reason why EU citizens, for whom vaccination 
is recommended by Member States, should accept the offer.  

 

Contact 
support@ecdc.europa.eu  
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