甲型H1N1流感病毒

科技文献专辑(七)

[image: image7.jpg]%

st ”

%
O
ISE
s cot®

A
o



电话:010-63173957   传真：010-63173345   EMAIL：cdc_qingbao@163.com
2009年7月20日
目  录
11.Origins and evolutionary genomics of the 2009 swine-origin H1N1 influenza A epidemic


62.Infectious diseases: Swine flu origin unwrapped


73. (Nature  Editorial)  Animal farm: pig in the middle


94.Reacting to the emergence of swine-origin infl uenza A H1N1


105.（Editorials） Who should receive Tamiflu for swine flu?


126.（Research） Public perceptions, anxiety, and behaviour change in relation to the swine flu outbreak: cross sectional telephone survey


137.（News）Two more people in UK die from swine flu, as swabbing policy ends in "hot spot" areas


158.Pathogenesis and Transmission of Swine-Origin 2009 A(H1N1) Influenza Virus in Ferrets.


159.Transmission and Pathogenesis of Swine-Origin 2009 A(H1N1) Influenza Viruses in Ferrets and Mice.


1610.Origins and evolutionary genomics of the 2009 swine-origin H1N1 influenza A epidemic



中国疾病预防控制中心


1.Origins and evolutionary genomics of the 2009 swine-origin H1N1 influenza A epidemic
来源：http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html
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Abstract

In March and early April 2009, a new swine-origin influenza A (H1N1) virus (S-OIV) emerged in Mexico and the United States1. During the first few weeks of surveillance, the virus spread worldwide to 30 countries (as of May 11) by human-to-human transmission, causing the World Health Organization to raise its pandemic alert to level 5 of 6. This virus has the potential to develop into the first influenza pandemic of the twenty-first century. Here we use evolutionary analysis to estimate the timescale of the origins and the early development of the S-OIV epidemic. We show that it was derived from several viruses circulating in swine, and that the initial transmission to humans occurred several months before recognition of the outbreak. A phylogenetic estimate of the gaps in genetic surveillance indicates a long period of unsampled ancestry before the S-OIV outbreak, suggesting that the reassortment of swine lineages may have occurred years before emergence in humans, and that the multiple genetic ancestry of S-OIV is not indicative of an artificial origin. Furthermore, the unsampled history of the epidemic means that the nature and location of the genetically closest swine viruses reveal little about the immediate origin of the epidemic, despite the fact that we included a panel of closely related and previously unpublished swine influenza isolates. Our results highlight the need for systematic surveillance of influenza in swine, and provide evidence that the mixing of new genetic elements in swine can result in the emergence of viruses with pandemic potential in humans2.

Initial genetic characterization of the S-OIV outbreak by the United States Centers for Disease Control suggested swine as its probable source, on the basis of sequence similarity to previously reported swine influenza isolates1. Classical swine H1N1 viruses have circulated in pigs in North America and other regions for at least 80 years3. In 1998, a new triple-reassortant H3N2 virus—comprising genes from classical swine H1N1, North American avian, and human H3N2 (A/Sydney/5/97-like) influenza—was reported as the cause of outbreaks in North American swine, with subsequent establishment in pig populations4, 

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html" \l "B5#B5" 5. Co-circulation and mixing of the triple-reassortant H3N2 with established swine lineages subsequently generated further H1N1 and H1N2 reassortant swine viruses6, 

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html" \l "B7#B7" 7, 

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html" \l "B8#B8" 8, which have caused sporadic human infections in the United States since 2005 (refs 6, 7). Consequently, human infection with H1N1 swine influenza has been a nationally notifiable disease in the United States since 2007 (ref. 9). In Europe, an avian H1N1 virus was introduced to pigs ('avian-like' swine H1N1) and first detected in Belgium in 1979 (ref. 10). This lineage became established and gradually replaced classical swine H1N1 viruses, and also reassorted in pigs with human H3N2 viruses (A/Port Chalmers/1/1973-like)11. It is noteworthy that, until now, there has been no evidence of Eurasian avian-like swine H1N1 circulating in North American pigs. In Asia, the classical swine influenza lineage circulates, in addition to other identified viruses, including human H3N2, Eurasian avian-like H1N1, and North American triple-reassortant H3N2 (refs 12, 13).

Using comprehensive phylogenetic analyses, we have estimated a temporal reconstruction of the complex reassortment history of the S-OIV outbreak, summarized in Fig. 1 (Methods). Our analyses showed that each segment of the S-OIV genome was nested within a well-established swine influenza lineage (that is, a lineage circulating primarily in swine for >10 years before the current outbreak). The most parsimonious interpretation of these results is therefore that the progenitor of the S-OIV epidemic originated in pigs. Some transmission of swine influenza has, however, been observed in secondary hosts in North America, for example, in turkeys14. Although the precise evolutionary pathway of the genesis of S-OIV is greatly hindered by the lack of surveillance data (see later), we can conclude that the polymerase genes, plus HA, NP and NS, emerged from a triple-reassortant virus circulating in North American swine. The source triple-reassortant itself comprised genes derived from avian (PB2 and PA), human H3N2 (PB1) and classical swine (HA, NP and NS) lineages. In contrast, the NA and M gene segments have their origin in the Eurasian avian-like swine H1N1 lineage. Phylogenetic analyses from the early days of the outbreak, on the basis of the first publicly available sequences, quickly established this multiple genetic origin (refs 8, 15, 16 and http://influenza.bio.ed.ac.uk).

Figure 1: Reconstruction of the sequence of reassortment events leading up to the emergence of S-OIV.



Shaded boxes represent host species; avian (green), swine (red) and human (grey). Coloured lines represent interspecies-transmission pathways of influenza genes. The eight genomic segments are represented as parallel lines in descending order of size. Dates marked with dashed vertical lines on 'elbows' indicate the mean time of divergence of the S-OIV genes from corresponding virus lineages. Reassortment events not involved with the emergence of human disease are omitted. Fort Dix refers to the last major outbreak of S-OIV in humans. The first triple-reassortant swine viruses were detected in 1998, but to improve clarity the origin of this lineage is placed earlier.

High resolution image and legend (287K)

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/slides/nature08182-pf1.ppt" Download Power Point slide (672K) 

Slides may be downloaded for educational use, according to the terms described in Nature Publishing Group's licensing policy.

Given that S-OIV contains genes of Eurasian origin, we included in our phylogenetic analyses 15 newly sequenced swine influenza viruses from Hong Kong, sampled in the course of a surveillance program conducted since the early 1990s. The viruses were a mixture of seven H1N1 and eight H1N2 subtypes, and viruses belonging to the classical, Eurasian avian-like, and triple-reassortant swine lineages were all present. Both Eurasian and triple-reassortant strains were isolated in Hong Kong in 2009. Extensive reassortment among these three virus lineages was also observed from the Hong Kong surveillance data (Supplementary Table 3), with reassortment between Eurasian avian-like and triple-reassortant swine lineages occurring as early as 2003 (for example, Sw/HK/78/2003).

Notably, for the PB1, HA and M genes, some of these newly generated sequences are more similar to the S-OIV epidemic than any previously reported isolates (Supplementary Fig. 2). Notably, seven out of eight genomic segments found in a single 2004 isolate (Sw/HK/915/04 (H1N2)) were located in a sister lineage to the current outbreak. Not only does this suggest that the precursors of S-OIV were swine viruses, but also that they were geographically widely distributed. Crucially, however, the observation of a sister relationship between the current outbreak virus and Sw/HK/915/04 cannot be interpreted as evidence for a Eurasian origin of the outbreak, owing to the long branch of the phylogeny leading to the 2009 human strains (Fig. 2 and Table 1). This branch must represent either an increased rate of evolution leading to the outbreak, or a long period during which the ancestors of the current epidemic went unsampled. To test these hypotheses, we regressed genetic divergence against sampling date for each gene, and found in favour of the latter: the evolutionary rate preceding the S-OIV epidemic is entirely typical for swine influenza (Supplementary Figs 2 and 3).

Figure 2: Genetic relationships and timing of S-OIV for each genomic segment.



Symbols represent sampled viruses on a timescale of when they were sampled and coloured by host species (pigs, red; humans, blue; birds, green). Internal nodes are reconstructed common ancestors with 95% credible intervals on their date given by the red bars. The S-OIV outbreak strains are represented by a blue triangle, with the apex representing the common ancestor of these.
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 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/slides/nature08182-pf2.ppt" Download Power Point slide (500K) 

Slides may be downloaded for educational use, according to the terms described in Nature Publishing Group's licensing policy.

Table 1: Time of most recent common ancestors for the S-OIV outbreak



Full table
Therefore, to quantify the period of unsampled diversity, and to estimate the date of origin for the S-OIV outbreak, we performed a Bayesian molecular clock analysis for each gene (Methods). We also estimated the rate of evolution and time of the most recent common ancestor (TMRCA) of a set of genome sequences sampled from the S-OIV epidemic (between March and May 2009; isolates listed in Supplementary Table 4). We found that the common ancestor of the S-OIV outbreak and the closest related swine viruses existed between 9.2 and 17.2 years ago, depending on the genomic segment, hence the ancestors of the epidemic have been circulating undetected for about a decade. In contrast, the currently sampled S-OIV shared a common ancestor around January 2009 (no earlier than August 2008; Table 1). The long, unsampled history observed for every segment suggests that the reassortment of Eurasian and North American swine lineages may not have occurred recently, and it is possible that this single reassortant lineage has been cryptically circulating rather than two distinct lineages of swine flu. Thus, this genomic structure may have been circulating in pigs for several years before emergence in humans, and we urge caution in making inferences about human adaptation on the basis of the ancestry of the individual genes.

A search for amino acid residues in the S-OIV outbreak sequences that have been previously identified as phenotypic markers showed no evidence of virulence-associated variation or adaptations to human hosts17, 

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html" \l "B18#B18" 18, 

 HYPERLINK "http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html" \l "B19#B19" 19, consistent with the outbreak being of swine origin and causing relatively mild symptoms. Full molecular characterization of the human swine H1N1 viruses is provided in Supplementary Information.

We did detect a difference in the viral molecular evolution in the outbreak clade when compared to that observed in related swine influenza sequences: all S-OIV genes showed a comparatively higher non-synonymous to synonymous (dN/dS) substitution rate ratio (Supplementary Tables 1 and 2). This dN/dS ratio rise could be due to the increased detection of mildly deleterious mutations resulting from intensive epidemic surveillance; such mutations would more typically be eliminated and escape detection20. Alternatively, these mutations could be adaptations to the new host species.

Because this dN/dS ratio rise may affect our estimate of the TMRCA of the S-OIV outbreak strains (which was estimated using long-term rates of swine influenza evolution), we compared the mean dN/dS values of outbreak versus non-outbreak data sets, thereby approximating the degree of excess of non-synonymous mutations in the outbreak sequences (Methods). Once the dN/dS ratio rise is corrected for, the mean TMRCA of the S-OIV outbreak became 1 to 5 months more recent for each gene (Supplementary Tables 1 and 2). Furthermore, the adjusted TMRCA estimates are more uniform across genes, and are more similar to that obtained using internally calibrated S-OIV complete genomes (Table 1; a comparable estimate for the TMRCA of the HA gene only was recently reported21). Irrespective of whether the dN/dS ratio rise is due to increased detection of deleterious mutations or to increased adaptive evolution, its presence may be a general feature of intensively sampled emerging epidemics, and should be accounted for in the evolutionary analysis of such events.

Movement of live pigs between Eurasia and North America seems to have facilitated the mixing of diverse swine influenza viruses, leading to the multiple reassortment events associated with the genesis of the S-OIV strain. Domestic pigs have been described as a hypothetical 'mixing-vessel', mediating by reassortment the emergence of new influenza viruses with avian or avian-like genes into the human population, and triggering a pandemic associated with antigenic shift2. Previous research has suggested that occupational exposure to pigs increases the risk of swine influenza virus infection, and that swine workers should be considered in any surveillance programs22.

The emergence of S-OIV provides further evidence of the role of domestic pigs in the ecosystem of influenza A. As reported recently, all three pandemics of the twentieth century seem to have been generated by a series of multiple reassortment events in swine or humans, and to have emerged over a period of years before pandemic recognition23. Our results show that the genesis of the S-OIV epidemic followed a similar evolutionary pathway: H1N1 viruses with human pandemic potential had been identified, transmission from swine to humans was known5 and the disease had been made notifiable. Yet despite widespread influenza surveillance in humans, the lack of systematic swine surveillance allowed for the undetected persistence and evolution of this potentially pandemic strain for many years.
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Methods Summary

We compared 15 newly sequenced Hong Kong swine influenza genomes and two genomes from the S-OIV outbreak with 796 genomes representing the spectrum of influenza A diversity (comprising 285 human, 100 swine and 411 avian isolates). Phylogenetic trees were constructed for each genomic segment independently (Supplementary Fig. 1). Next, for each genomic segment, viruses with known isolation dates that were genetically similar to the current outbreak were identified, and more detailed analysis using a Bayesian 'relaxed molecular clock' approach was performed24, thereby estimating rates of viral evolution and dates of divergence (Fig. 2). Finally, a similar Bayesian molecular clock approach was applied to the 30 individual viruses isolated from the human outbreak since the end of March 2009 (Supplementary Table 4 and Supplementary Fig. 2). This analysis was performed assuming a model of exponential growth in the number of infections.

Full methods accompany this paper. 

2.Infectious diseases: Swine flu origin unwrapped

Published online: 24 June 2009 | doi:10.1038/nchina.2009.133

Since its first emergence in March/April 2009, the swine-origin influenza (H1N1) virus has infected 35,928 people in 76 countries (as of June 151) through human-to-human transmission. Some early speculation suggested that the H1N1 virus might have been a product of a laboratory accident. However, Yi Guan at the University of Hong Kong, Andrew Rambaut at the University of Edinburgh and co-workers2 have findings to prove otherwise.

The researchers used evolutionary analyses to estimate the timescale of the origins and the early development of the epidemic. Their analyses showed a well-established swine influenza lineage in H1N1. This lineage is possible only if the virus had been circulating in swine for 10 years or more before the outbreak.

Their analyses also showed that the H1N1 virus contains genetic elements of avian, human and classical swine origins. The mixed genetic ancestry rules out the possibility of a laboratory accident as the virus origin.

The researchers believe that H1N1 originated from several viruses circulating in swine, and that the initial transmission to humans occurred months before recognition of the outbreak. The findings highlight the pandemic potential of H1N1 and the need for systematic surveillance of influenza in swine and swine workers.

The authors of this work are from:
State Key Laboratory of Emerging Infectious Diseases and Department of Microbiology, Li Ka Shing Faculty of Medicine, University of Hong Kong, Hong Kong, China; Institute of Evolutionary Biology, Ashworth Laboratories, University of Edinburgh, Edinburgh, UK; Department of Ecology and Evolutionary Biology, University of Arizona, Tucson, Arizona, USA; Department of Zoology, University of Oxford, Oxford, UK.
3. (Nature  Editorial)  Animal farm: pig in the middle
Nature 459, 889 (18 June 2009) | doi:10.1038/459889a; Published online 17 June 2009
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Abstract

The 2009 flu pandemic highlights the urgent need for an independent international body for research into human diseases that originate in animals.

When animal pathogens make the leap into humans — as has happened with the 2009 pandemic virus that originated in swine — animal-health scientists can find themselves in an awkward position. Unlike their colleagues in public health, who focus their energies on protecting the planet's 6.8 billion humans, animal-health specialists tend to work through government agencies, whose primary mission is to promote and protect national and international livestock and meat trade.

This focus on commerce can sometimes lead to conflicts of interest, as well as some policy positions that border on denial. Since the first outbreaks of the 2009 pandemic virus in the United States and Mexico, for example, the Paris-based World Organisation for Animal Health (OIE) has expended considerable energy trying to keep people from calling the virus 'swine flu'. The OIE's quite legitimate concern is that this nomenclature might adversely affect trade, with countries taking unnecessary measures such as culling herds, or invoking trade bans on pigs and pork. From a strictly scientific point of view, however, there is abundant genetic evidence that the name is appropriate. It is a reassorted swine influenza virus that has jumped from pigs to humans.

The OIE has also played down the possibility that the 2009 pandemic flu might be spreading in pigs, noting that it has not been found in any animals outside of one farm in Canada. But how vigorous has the search been? There is no requirement that the authorities be notified of flu in pigs, as the animals generally recover, and farmers have little incentive to report an outbreak in their herds given the potential repercussions. Furthermore, little funding has been available for extensive surveillance. A case in point is the European Surveillance Network for Influenza in Pigs, whose paltry [image: image4.png]


100,000 (US$139,000) in annual funding expired in March, just a month before the pandemic strain was first detected. Yet public-health researchers say that if the virus is circulating in pigs, and moving back and forth between pigs and humans, it increases the risk that the virus will genetically reassort into a more dangerous pathogen (see page 894).

The human–animal disease interface is fraught with such competing agendas. But to the OIE's credit, it has had a key role in creating a body that could be a model for a credible, honest broker. Founded jointly with the United Nations' Food and Agriculture Organization (FAO) in 2005, the OIE/FAO Network of Expertise on Animal Influenza (OFFLU) has been bringing together labs working on surveillance and research of human infectious diseases that have arisen in animals. OFFLU has also been outspoken on the need for countries to share virus samples and sequences for research (see Nature 440, 255–256; 2006) and has built important bridges with the World Health Organization (WHO) and other public-health agencies.

[image: image5.png]


Surveillance of human diseases that originate in animals remains in the nineteenth century.[image: image6.png]



What is needed now is international support for a greatly expanded OFFLU-like network that has enough funding to do its own research and to coordinate global surveillance efforts on influenza and other diseases emerging from animals. The WHO and other public-health organizations should also be made an integral part of the network.

The 2009 pandemic has forced scientists to confront the elephant — or pig — in the room, which is that surveillance of human diseases that originate in animals remains in the nineteenth century (see Nature 440, 6–7; 2006), and is chronically underfunded. Animal- and public-health bodies must now step up and fund a serious joint initiative in this area.
Origins and evolutionary genomics of the 2009 swine-origin H1N1 influenza A epidemic.
In March and early April 2009, a new swine-origin influenza A (H1N1) virus (S-OIV) emerged in Mexico and the United States. During the first few weeks of surveillance, the virus spread worldwide to 30 countries (as of May 11) by human-to-human transmission, causing the World Health Organization to raise its pandemic alert to level 5 of 6. This virus has the potential to develop into the first influenza pandemic of the twenty-first century. Here we use evolutionary analysis to estimate the timescale of the origins and the early development of the S-OIV epidemic. We show that it was derived from several viruses circulating in swine, and that the initial transmission to humans occurred several months before recognition of the outbreak. A phylogenetic estimate of the gaps in genetic surveillance indicates a long period of unsampled ancestry before the S-OIV outbreak, suggesting that the reassortment of swine lineages may have occurred years before emergence in humans, and that the multiple genetic ancestry of S-OIV is not indicative of an artificial origin. Furthermore, the unsampled history of the epidemic means that the nature and location of the genetically closest swine viruses reveal little about the immediate origin of the epidemic, despite the fact that we included a panel of closely related and previously unpublished swine influenza isolates. Our results highlight the need for systematic surveillance of influenza in swine, and provide evidence that the mixing of new genetic elements in swine can result in the emergence of viruses with pandemic potential in humans.

4.Reacting to the emergence of swine-origin infl uenza A H1N1

The Lancet Infectious Diseases, Volume 9, Issue 7, Pages 397 - 398, July 2009 doi:10.1016/S1473-3099(09)70159-8
2009 saw a new swine-origin infl uenza A H1N1 virus emerge in Mexico, then the USA, and, in a matter of weeks, multiple countries in four continents. The initial perception of high mortality among young Mexicans coupled with its rapid spread worldwide raised the spectre of the devastating severe acute respiratory syndrome (SARS) epidemic of 2003. WHO raised its pandemic alert level from three to five—signifying an imminent pandemic—within 3 days. The US Centers for Disease Control and Prevention rapidly characterised the virus, providing information on its antiviral susceptibility, molecular biology, and epidemiology online and through international teleconferences organised by WHO. 

Countries rushed to control the epidemic. Some of the most drastic actions were taken by China and Hong Kong. The former quarantined Canadian and Mexican nationals, while the latter sealed off an entire hotel when the fi rst case of H1N1 infl uenza was detected in a Mexican guest, placing all other guests and staff under quarantine.
5.（Editorials） Who should receive Tamiflu for swine flu?
Published 6 July 2009, doi:10.1136/bmj.b2698
Cite this as: BMJ 2009;339:b2698
http://www.bmj.com/cgi/content/full/339/jul06_1/b2698?view=long&pmid=19581318
People with severe disease or risk factors, until the population is vaccinated 
The response to the arrival of swine flu in the United Kingdom is unprecedented. In the past, epidemics of infectious diseases have been countered by mass vaccination, never before by mass chemotherapy. Detailed instructions that are modified daily on testing, prophylaxis, and treatment have come from the national Health Protection Agency (HPA) to primary care practitioners via the internet. This strategy could not have been attempted without the internet, and a substantial proportion of the population had to be sufficiently afraid of swine flu for people to readily accept, indeed often demand, a medicine that its prescribers had no previous experience of. 
Chemoprophylaxis makes sense when the prophylactic agent is both efficacious and safe, when the disease it is intended to prevent can have serious consequences, and when the epidemic is at a stage when prophylaxis would prevent infection in most of the population until an effective vaccine became available; otherwise it just delays the inevitable. Does experience of the epidemic in the UK support the chemoprophylaxis strategy or is it better to revert to the more conventional one of treating cases as they arise? 
Randomised controlled trials provide evidence on the safety and efficacy of neuraminidase inhibitors in the prophylaxis of seasonal flu. Two forms of prophylaxis were tested—prolonged daily dosing regardless of exposure taken throughout the risk period and prophylaxis after household contact with a known case. The reported efficacy was 74% (95% confidence interval 53% to 88%) when using oseltamivir daily as prophylaxis over a six week period and 68% (34.9% to 84.2%) and 89% (67% to 97%) in two studies when it was used as post-exposure prophylaxis for household contacts of primary cases.1 2 3 Subsequent reports and retrospective case-control trials show that oseltamivir given after exposure can halt or limit outbreaks of flu in residential institutions.4 5 6 In all of these studies, oseltamivir was generally well tolerated, with reports of nausea and vomiting being slightly higher in the treatment group than in the placebo group in the randomised controlled trials in adults. Withdrawal rates as a result of adverse effects were similar in the treatment and placebo groups in all three trials. The product literature describes reports of skin reactions including Stevens-Johnson reaction, but these have been too infrequent to quantify. Reports from Japan, where oseltamivir is used much more often than elsewhere, have suggested a possible association with neuropsychiatric symptoms; however, this occurred only in those on treatment, not prophylaxis, and it may be disease related rather than drug related.7 
The problem is that chemoprophylaxis has not been tested in an epidemic or pandemic, or against the current epidemic strain. Post-exposure prophylaxis for all contacts of probable cases was the approach advised by the HPA at the start of the current epidemic. However, in the face of widespread transmission in the community—as is now happening in Birmingham, London, Glasgow, and elsewhere—the strategy is no longer practicable because people are likely to be exposed repeatedly. 
A policy of treatment as opposed to post-exposure prophylaxis rests on the answers to other questions: how identifiable is early swine flu and how rapidly effective is early treatment, especially in severe cases? In summary, can we readily identify the minority of patients who will develop severe disease and treat them in time to stop progression? If so, we can safely abandon chemoprophylaxis when cases in a given community are arising unpredictably, with most having no known exposure to a contact—the point when containment is no longer feasible. 
Early experience in Birmingham suggests some answers. Most people admitted to hospital with swine flu are children and adults under 30, or they come from three groups—those with asthma severe enough to require medication, obese people, and pregnant women—who are evidently at high risk. Previously fit patients with severe disease have usually been unwell for 24 hours, rarely more than two days, with symptoms typical of flu—fever, headache, sore throat, and coryza in most, with diarrhoea or vomiting (or both) in a quarter. Symptoms indicating severity are hypoxia—often with a normal chest radiograph—hypotensive shock, or confusion. Patients with severe symptoms who were previously in good health improve rapidly in one to two days. Those with pre-existing risk factors may need mechanical ventilation within hours of presentation, despite prompt administration of a neuraminidase inhibitor. They may continue to need support for several days, and this will probably exceed the capacity of intensive care facilities. 
We have seen patients from high risk groups who have developed swine flu despite chemoprophylaxis; in these cases we have doubled the dose on the grounds that some resistance should be presumed. We are also starting treatment in sick patients and those from high risk groups even when they have been symptomatic for longer than 48 hours because the suggested restriction was based on experience with seasonal flu. 
The neuraminidase inhibitors licensed for swine flu treatment and prophylaxis are oral oseltamivir and inhaled zanamivir. We have few data on their use in pregnancy, and zanamivir is recommended in pregnant women largely because blood concentrations are lower after inhalation than after oral administration. Given the apparent early success in Birmingham of preventing progression in people with indicators of severity but without risk factors—by prompt treatment with oseltamivir on presentation, with doses of 75 mg twice daily prescribed if the diagnosis is then virologically confirmed (polymerase chain reaction turnover is 24 hours)—we can safely abandon prophylaxis except, arguably, in patients from high risk groups, which can probably be more narrowly defined than has been attempted so far. Until a vaccine becomes available, we propose that chemoprophylaxis should still be considered for people on medication for asthma, obese people, and pregnant women who have been in close contact with probable cases. 
Previously healthy children generally have mild illness, and about a quarter have nausea and vomiting while taking prophylaxis.3 A policy of early treatment for those with defined severe features therefore seems appropriate for children also. This would allow the development of appreciable herd immunity, which might delay and minimise the second wave of cases that is likely this winter if the 2009 UK epidemic follows the pattern of its predecessors.8 
A statement to parliament by secretary of state, Andy Burnham, on 2 July confirmed that the move from containment and prophylaxis to the "treatment phase" would be led by primary care. Sixty million doses of vaccine are expected to be available by the end of the year, at which point we can expect the epidemic to come to a rapid conclusion. 
Our local experience suggests that people in the high risk groups and their healthcare providers are not always aware that they are at a significantly greater risk of severe disease. Primary and secondary care, including emergency departments, medical and surgical admitting units (abdominal pain and gastrointestinal symptoms have been a feature), and obstetric units need to be fully aware of the features of severity and those at increased risk (box). Given that we have a safe and effective treatment, immediate treatment and swabbing for people with features of severe disease or risk factors remains paramount until the population is protected by vaccination. 
6.（Research） Public perceptions, anxiety, and behaviour change in relation to the swine flu outbreak: cross sectional telephone survey

BMJ. 2009 Jul 2;339:b2651. doi: 10.1136/bmj.b2651.
http://www.bmj.com/cgi/content/full/339/jul02_3/b2651?view=long&pmid=19574308
OBJECTIVE: To assess whether perceptions of the swine flu outbreak predicted changes in behaviour among members of the public in England, Scotland, and Wales. DESIGN: Cross sectional telephone survey using random digit dialling. SETTING: Interviews by telephone between 8 and 12 May. PARTICIPANTS: 997 adults aged 18 or more who had heard of swine flu and spoke English. MAIN OUTCOME MEASURES: Recommended change in behaviour (increases in handwashing and surface cleaning or plans made with a "flu friend") and avoidance behaviours (engaged in one or more of six behaviours such as avoiding large crowds or public transport). RESULTS: 37.8% of participants (n=377) reported performing any recommended behaviour change "over the past four days . . . because of swine flu." 4.9% (n=49) had carried out any avoidance behaviour. Controlling for personal details and anxiety, recommended changes were associated with perceptions that swine flu is severe, that the risk of catching it is high risk, that the outbreak will continue for a long time, that the authorities can be trusted, that good information has been provided, that people can control their risk of catching swine flu, and that specific behaviours are effective in reducing the risk. Being uncertain about the outbreak and believing that the outbreak had been exaggerated were associated with a lower likelihood of change. The strongest predictor of behaviour change was ethnicity, with participants from ethnic minority groups being more likely to make recommended changes (odds ratio 3.2, 95% confidence interval 2.0 to 5.3) and carry out avoidance behaviours (4.1, 2.0 to 8.4). CONCLUSIONS: The results support efforts to inform the public about specific actions that can reduce the risks from swine flu and to communicate about the government's plans and resources. Tackling the perception that the outbreak has been "over-hyped" may be difficult but worthwhile. Additional research is required into differing reactions to the outbreak among ethnic groups.

7.（News）Two more people in UK die from swine flu, as swabbing policy ends in "hot spot" areas
Published 30 June 2009, doi:10.1136/bmj.b2670  Cite this as: BMJ 2009;338:b2670
http://www.bmj.com/cgi/content/full/338/jun30_3/b2670?view=long&pmid=19567470
Adrian O’Dowd 

1 London 

Two more people have died in the United Kingdom after contracting the A/H1N1 virus, while some GPs in so called hot spot areas are now handling the virus in a different way from how they did at the start of the epidemic. 
A young schoolgirl in Birmingham and a 73 year old man in Paisley have died. Officials said they had tested positive for the virus, but it has not yet been confirmed whether the virus was the main cause of their death. 
The man, who has not yet been named, died at the Royal Alexandra Hospital, the same hospital where the first flu victim, 38 year old Jacqueline Fleming, died in June. 
The girl, 6 year old Sameerah Ahmad, died at the Birmingham Children’s Hospital. In both cases the patients had serious underlying health problems. 
As the BMJ went to press on Tuesday 30 June the confirmed number of cases worldwide was 70 893, the World Health Organization reported, including 311 deaths. 
The UK has 5937 confirmed cases, the Health Protection Agency said. This figure rose by 1604 between Friday and Monday. 
At the end of last week the agency altered its guidance to GPs in "hot spot" areas where the virus is widespread, effectively ending the policy of swabbing people with a potential case for laboratory testing and relying instead on doctors’ own clinical diagnosis and judgment. All primary care trusts in London and the primary care trusts for Heart of Birmingham, Birmingham East and North, South Birmingham, Sandwell, Berkshire East, West Hertfordshire, and Luton are now deemed to have widespread community transmission of the virus. 
An agency spokesperson said: "Nationally our policy has not changed, but in areas where it’s considered there are high levels of community transmission, or what you could call hot spots, we have changed our policy. 
"This only applies to some areas, mostly London and some parts of the West Midlands, where GPs are not giving out antivirals to everyone [who has been in contact with someone infected] and not testing for potential new cases, because that is not deemed to be an effective way of containing the virus. 
"We issue guidance, and all GPs have their own discretion when following it as well, so there are variations in different areas." 
In hot spot areas the agency says that treatment with antiviral drugs can be offered to people with clinically diagnosed swine flu but that there is no need to swab these people unless this is specially advised (for instance if they are part of a targeted surveillance scheme). 
It is not necessary, however, to give antivirals to contacts (people in contact with those who have been confirmed as being infected with the virus) unless there is thought to be a special clinical indication (for instance, for people in a care home), and doctors should advise patients to isolate themselves until they are free of symptoms and should not swab contacts. 
Some hospitals are also adapting their response to the virus by creating swine flu assessment areas. 
The Heart of England NHS Foundation Trust’s three hospitals have set up an assessment area for people who are worried about the symptoms of swine flu to help ease pressure on its accident and emergency departments, which have seen a 25% rise in the number of visitors in recent weeks. 
Meanwhile Liam Donaldson, England’s chief medical officer, said last week that the epidemic could develop at a much faster pace in the autumn. At a press briefing he said that tens of thousands of new cases could emerge every week by the autumn. 
"We could be in one of two situations," he said. "One situation is that this is a virus that is spreading more gradually than might have otherwise been the case. 
"Or it could be that we are in the situation of the previous pandemics that we know about in the 20th century in this country, when during the summer months we saw a steady climb in cases rather than an explosive outbreak, and we would see an explosive outbreak in the autumn or winter. That’s still the scenario we believe we are in." 
In the United States, where 127 people have died from A/H1N1, Robert Derzon, the first director of the federal agency that manages Medicare and Medicaid, has died from the infection, aged 78. 
Mr Derzon, who had previously been deputy commissioner of New York city’s Department of Hospitals, was a longstanding proponent of universal healthcare coverage. 
8.Pathogenesis and Transmission of Swine-Origin 2009 A(H1N1) Influenza Virus in Ferrets.
 Science. 2009 Jul 2. [Epub ahead of print]
http://www.sciencemag.org/cgi/content/abstract/1177127v1
The swine-origin influenza A(H1N1) virus that has emerged in humans in early 2009 has raised concerns about pandemic developments. In a ferret pathogenesis and transmission model, the 2009 A(H1N1) virus was found to be more pathogenic than a seasonal A(H1N1) virus, with more extensive virus replication occurring in the respiratory tract. Replication of seasonal A(H1N1) virus was confined to the nasal cavity of ferrets, but 2009 A(H1N1) also replicated in the trachea, bronchi, and bronchioles. Virus shedding was more abundant from the upper respiratory tract for 2009 A(H1N1) virus by comparison with seasonal virus, and transmission via aerosol or respiratory droplets was equally efficient. These data suggest that the 2009 A(H1N1) virus has the ability to persist in the human population, potentially with more severe clinical consequences.

9.Transmission and Pathogenesis of Swine-Origin 2009 A(H1N1) Influenza Viruses in Ferrets and Mice.
Science. 2009 Jul 2. [Epub ahead of print]
http://www.sciencemag.org/cgi/content/abstract/1177238v1 
Recent reports of mild to severe influenza-like illness in humans caused by a novel swine-origin 2009 A(H1N1) influenza virus underscore the need to better understand the pathogenesis and transmission of these viruses in mammals. Here, selected 2009 A(H1N1) isolates were assessed for their ability to cause disease in mice and ferrets, and compared with a contemporary seasonal H1N1 virus for their ability to transmit by respiratory droplets to naïve ferrets. In contrast to seasonal influenza H1N1 virus, 2009 A(H1N1) viruses caused increased morbidity, replicated to higher titers in lung tissue, and were recovered from the intestinal tract of intranasally inoculated ferrets. The 2009 A(H1N1) viruses exhibited less efficient respiratory droplet transmission in ferrets in comparison to the high-transmissible phenotype of a seasonal H1N1 virus. Transmission of the 2009 A(H1N1) viruses was further corroborated by characterizing the binding specificity of the viral hemagglutinin to the sialylated glycan receptors (in the human host) using dose-dependent direct receptor binding and human lung tissue binding assays.

10.Origins and evolutionary genomics of the 2009 swine-origin H1N1 influenza A epidemic
Nature. 2009 Jun 25;459(7250):1122-5.
http://www.nature.com/nature/journal/v459/n7250/full/nature08182.html
In March and early April 2009, a new swine-origin influenza A (H1N1) virus (S-OIV) emerged in Mexico and the United States. During the first few weeks of surveillance, the virus spread worldwide to 30 countries (as of May 11) by human-to-human transmission, causing the World Health Organization to raise its pandemic alert to level 5 of 6. This virus has the potential to develop into the first influenza pandemic of the twenty-first century. Here we use evolutionary analysis to estimate the timescale of the origins and the early development of the S-OIV epidemic. We show that it was derived from several viruses circulating in swine, and that the initial transmission to humans occurred several months before recognition of the outbreak. A phylogenetic estimate of the gaps in genetic surveillance indicates a long period of unsampled ancestry before the S-OIV outbreak, suggesting that the reassortment of swine lineages may have occurred years before emergence in humans, and that the multiple genetic ancestry of S-OIV is not indicative of an artificial origin. Furthermore, the unsampled history of the epidemic means that the nature and location of the genetically closest swine viruses reveal little about the immediate origin of the epidemic, despite the fact that we included a panel of closely related and previously unpublished swine influenza isolates. Our results highlight the need for systematic surveillance of influenza in swine, and provide evidence that the mixing of new genetic elements in swine can result in the emergence of viruses with pandemic potential in humans.
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