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Read before using the presentation Read before using the presentation 

The presentation will be updated weekly: Every Thursday by 17:00

It will be accessible on the sharedrive: K:\clData\A (H1N1) swine flu 
US_Mexico April 2009\Generic Slide Set

Contact person for comments and suggestions
– Dr Hande Harmanci harmancih@who.int and 
– Ms Marie Hélène Vannson vannsonm@who.int

The presentation can be used entirely or partially. Speakers notes 
accompany the slides and are updated by relevant experts. 

See the target audience, the purpose and the objectives on the next 
slides
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Users and target audience Users and target audience 

This slide set is to be used by the WHO technical staff to 
inform:

WHO staff in HQ, Regional or Country Offices,

Partners and other international agencies, 

Participants to meetings (Scientifics, donors, etc…)
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PurposePurpose
About the pandemic (H1N1) 2009: 

To provide an update and an overview of the situation 

To describe the epidemiology 

To describe the characteristics of the infection and the 
evolution of the virus 

To explain the clinical management strategies

To explain the strategy of production and supply of the 
vaccines and antivirals
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Outline Outline 

Introduction and timeline 

Epidemiology

Evolution of the new virus 

Clinical management 

Vaccines and antivirals 
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IntroductionIntroduction

April 2009: WHO received reports of sustained person to 
person transmission with a new influenza A (H1N1) virus in 
Mexico and USA

Virus currently spread in all regions 

Current alert level: Phase 6

Group of experts developed advice based on available 
information on influenza A (H1N1), seasonal and avian 
H5N1 influenza virus

Presenter
Presentation Notes
  Since late April 2009, the World Health Organization (WHO) has received reports of sustained person to person infections with a new influenza A (H1N1) virus in Mexico and the United States. The virus has now spread to multiple countries in Europe, the Americas and the Far East.  Given the widening risk of disease caused by this virus and its unique  genetic and antigenic characteristics as an influenza A (H1N1) variant of animal origin, WHO, in accordance with established procedures, increased the influenza pandemic alert level from phase 3 to phase 4 on 27 April 2009 , to phase 5 on 29 April and to phase 6 on 11 June 2009   

WHO convened a group of experts to develop the initial guidance for clinicians on the management of human disease caused by the new influenza A (H1N1) virus. 

The advice is based on available information about the new influenza A (H1N1) virus as well as data on the natural history, pathogenesis and clinical characteristics of human infections caused by seasonal and avian influenza viruses. Additional data and experience from relevant animal models, other respiratory viral infections such as SARS (severe acute respiratory syndrome) and associated syndromes, particularly acute respiratory distress syndrome (ARDS) attributable to other causes, were also reviewed. The evidence was not identified through a systematic review process and did not include critical appraisal and grading of the quality of the evidence.  Table 1 summarizes WHO recommendations for the clinical management of human infection with the new influenza A (H1NI) virus.

This document has been developed to meet the urgent need for guidance, and will be updated as new information becomes available.  An update on the use of antivirals is expected before the end of June 2009.  

Background

Laboratory-confirmed cases of human infection with the new influenza A (H1N1) virus have mostly occurred in children and young adults. A spectrum of disease ranging from non-febrile, mild upper respiratory tract illness to severe or fatal pneumonia has been described.[1]  The most commonly reported symptoms have included cough, fever, sore throat, malaise and headache. Some cases have experienced gastrointestinal symptoms (nausea, vomiting and/or diarrhoea). Patients who required hospitalization, including both those who were previously healthy and those with chronic underlying medical conditions, have frequently experienced rapidly progressive, serious lower respiratory tract disease.  Other well-recognized influenza complications in those seriously ill with the new influenza A (H1N1) infection have included secondary bacterial infections, rhabdomyolysis with renal failure, myocarditis, and worsening of underlying conditions (for example, asthma and cardiovascular disease).  

 

In order to improve understanding of the disease and refine optimal case management, WHO urgently requests additional clinical and treatment data from the regions and countries where patients infected with the new influenza A (H1N1) virus are being treated.

Whenever possible, clinical data and serial samples for virological monitoring should be collected prospectively in the context of a clinical protocol, starting before treatment, to allow assessment of the effects of treatment regimens. Retrospective reporting of clinical and laboratory data from patients who had recently been infected may also be helpful. Reporting clinical findings and treatment outcomes to WHO will greatly facilitate the better understanding of the new disease and the development of further management guidance. 

Draft reporting forms are available at:

http://www.who.int/csr/resources/publications/swineflu/caseformadapted20090508.pdf

�[1] New human influenza A (H1N1) virus infections in Mexico and other affected countries: clinical observations. Weekly Epidemiological Record, 2009, 84(21):185–196.
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Timeline (1)Timeline (1)

April 12: an outbreak of influenza-like illness in Veracruz, Mexico 
reported to WHO 

April 15–17: notification of clusters of rapidly progressive severe 
pneumonia in Distrito Federal and San Luis Potosi

A case of atypical pneumonia in Oaxaca State promoted enhanced 
surveillance

April 15-17: two cases of the new A (H1N1) virus infection identified 
in two southern California counties in U.S.A.

April 23: new influenza A (H1N1) virus infection confirmed in several 
patients in Mexico. 

Presenter
Presentation Notes
April 12, 2009, Mexico reported an outbreak of influenza-like illness to WHO in the small community of La Gloria, Veracruz. 

April 15–17, MoH Mexico received notification of clusters of rapidly progressive severe pneumonia occurring in Distrito Federal (metropolitan Mexico City) and San Luis Potosi. A case of atypical pneumonia in Oaxaca State promoted enhanced surveillance throughout the country.

April 15-17, First two cases of the new A(H1N1) virus infection were identified from two southern California counties in U.S.A.

April 23, new influenza A (H1N1) virus infection, previously identified in two children in the United States, was confirmed in several patients in Mexico. 
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Timeline (2)Timeline (2)

April 26: 38 cases reported from Mexico and the US

April 27: Canada and Spain reported confirmed cases

April 28: UK, Israel, New Zealand

April 27: WHO declared phase 4 

April 29: WHO declared phase 5

June 11: WHO declared phase 6 - pandemic



Epidemiology of 
Pandemic (H1N1) 2009
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WHO Pandemic PhasesWHO Pandemic Phases

Phases 5 & 6 are based on geographic spread, not severity

Presenter
Presentation Notes
The WHO pandemic phases are applicable to the entire world and provide a global framework to aid countries in pandemic preparedness and response planning. In the 2009 revision, WHO has retained the use of a six-phased approach for easy

incorporation of new recommendations and approaches into existing national preparedness and

response plans. Phases 1-3 correlate with preparedness, including capacity development and response planning activities, while Phases 4-6 clearly signal the need for response and mitigation efforts. Furthermore, periods after the first pandemic wave are elaborated to facilitate post pandemic recovery activities.

in Phase 1 no viruses circulating among animals have been reported to cause infections in humans.

In Phase 2 an animal influenza virus circulating among domesticated or wild animals is known to have caused infection in humans, and is therefore considered a potential pandemic threat.

In Phase 3, an animal or human-animal influenza reassortant virus has caused sporadic cases or

small clusters of disease in people, but has not resulted in human-to-human transmission sufficient

to sustain community-level outbreaks. Limited human-to-human transmission may occur under some

circumstances, for example, when there is close contact between an infected person and an unprotected caregiver. 

Phase 4 is characterized by verified human-to-human transmission of an animal or human-animal influenza reassortant virus able to cause “community-level outbreaks.” The ability to cause sustained disease outbreaks in a community marks a significant upwards shift in the risk for a pandemic. Phase 4 indicates a significant increase in risk of a pandemic but does not necessarily mean that a pandemic is a forgone conclusion.

Phase 5 is characterized by human-to-human spread of the virus into at least two countries in one WHO region . While most countries will not be affected at this stage, the declaration of Phase 5 is a strong signal that a pandemic is imminent and that the time to finalize the organization, communication, and implementation of the planned mitigation measures is short. 

Phase 6, the pandemic phase, is characterized by community level outbreaks in at least one other country in a different WHO region in addition to the criteria defined in Phase 5. Designation of this phase will indicate that a global pandemic is under way.

During the post-peak period, pandemic disease levels in most countries with adequate surveillance will have dropped below peak observed levels. The post-peak period signifies that pandemic activity appears to be decreasing; however, it is uncertain if additional waves will occur and countries will need to be prepared for a second wave.
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Age distribution of confirmed pandemic influenza A 
(H1N1) 2009 cases in Mexico and United States 

Age distribution of confirmed pandemic influenza A 
(H1N1) 2009 cases in Mexico and United States 
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In Mexico, 71.4% of 56 deaths in proven 
cases were in those < 45 yrs old.

WHO. WER 15 May 2009

Presenter
Presentation Notes
Mexico: 72% < 30 yrs, 52% of cases < 20 y.o

USA: 84% < 30 yrs

Canada: median age ~ 22 yrs (2 to 64 yrs).
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Epidemiology of 
Pandemic (H1N1) 2009 Virus Infection (1) 

Epidemiology of 
Pandemic (H1N1) 2009 Virus Infection (1)

5-45 yrs of age most commonly affected

Hospitalization and case/fatality in young adults higher 
than seasonal influenza

Epidemiologic and serologic evidence for low 
susceptibility in older adults

At risk groups: Pregnant women, people with chronic 
diseases and underlying health conditions, young 
children, people with immunosuppression 

Presenter
Presentation Notes
No gender differences

Mexico: Among the early cases, an unusual pattern was observed in that severe respiratory disease and pneumonia was reported in the 15-29 and 30-44 year old age groups.

USA": Among the confirmed cases, approximately 50% were male and the median age was 20 years

(range 3 months to 81 years).
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Epidemiology of 
Pandemic (H1N1) 2009 Virus Infection (2) 

Epidemiology of 
Pandemic (H1N1) 2009 Virus Infection (2)
Efficient, rapid person-person transmission

International travel has facilitated geographical spread 

Cases have been reported in all regions.

More cases in urban centers before wider geographical 
spread within the countries.

Most countries reporting an increasing trend.

Continued circulation outside of usual influenza season

Presenter
Presentation Notes
Cases have been reported in all regions. 

International travel has facilitated geographical spread from the initial foci of infection in Mexico and the USA.

Cases are generally initially identified in urban centres with high intensity of transmission before wider geographical spread within the countries.

It has been observed that recent international travel remains an important risk factor for disease but there is a sharp increase in the proportion of locally acquired infections in many countries.

Most countries are reporting an increasing trends .
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Reporting- New recommendationsReporting- New recommendations

Increasing nb of cases in many countries with sustained 
community transmission is making impossible, for 
countries to confirm them. => counting of individual cases 
is now no longer essential in such countries

Still need in all countries to closely monitor unusual events
– clusters of cases of severe or fatal pandemic (H1N1) 2009 virus 

infection,
– clusters of respiratory illness requiring hospitalization, 
– or unexplained or unusual clinical patterns associated with 

serious or fatal cases. 
(WHO briefing note 16 July 2009) 

Presenter
Presentation Notes
The 2009 influenza pandemic has spread internationally with unprecedented speed. In past pandemics, influenza viruses have needed more than six months to spread as widely as the new H1N1 virus has spread in less than six weeks.

The increasing number of cases in many countries with sustained community transmission is making it extremely difficult, if not impossible, for countries to try and confirm them through laboratory testing. Moreover, the counting of individual cases is now no longer essential in such countries for monitoring either the level or nature of the risk posed by the pandemic virus or to guide implementation of the most appropriate response measures.

A strategy that concentrates on the detection, laboratory confirmation and investigation of all cases, including those with mild illness, is extremely resource-intensive. In some countries, this strategy is absorbing most national laboratory and response capacity, leaving little capacity for the monitoring and investigation of severe cases and other exceptional events.

still an ongoing need in all countries to closely monitor unusual events, such as clusters of cases of severe or fatal pandemic (H1N1) 2009 virus infection, clusters of respiratory illness requiring hospitalization, or unexplained or unusual clinical patterns associated with serious or fatal cases. 



For all of these reasons, WHO will no longer issue the global tables showing the numbers of confirmed cases for all countries. However, as part of continued efforts to document the global spread of the H1N1 pandemic, regular updates will be provided describing the situation in the newly affected countries. WHO will continue to request that these countries report the first confirmed cases and, as far as feasible, provide weekly aggregated case numbers and descriptive epidemiology of the early cases.

For countries already experiencing community-wide transmission, the focus of surveillance activities will shift to reporting against the established indicators for the monitoring of seasonal influenza activity. Those countries are no longer required to submit regular reports of individual laboratory-confirmed cases to WHO. 



Pandemic (H1N1) 2009 
Number of laboratory confirmed cases 
as reported to WHO (23 August 2009) 

Pandemic (H1N1) 2009 
Number of laboratory confirmed cases 
as reported to WHO (23 August 2009)

Presenter
Presentation Notes
27 August 2009: 

209438  cases and 2185  deaths.��186 COUNTRIES AFFECTED 



Since 16 July, WHO is not reporting cases daily. 

Figures do not represent total numbers of cases as many countries have ceased reporting case counts and others selectively test severe cases. (WHO recommendations 16 July 2009) ��



Emergence of the 
Pandemic (H1N1) 2009 virus
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Swine Influenza Viruses: BackgroundSwine Influenza Viruses: Background

1930's: Classical H1N1 swine influenza viruses (SIVs) first detected 
in North America

– Probably circulating since 1918 

Since 1998: Triple reassortant SIVs circulating in swine globally, 
primarily reported from North America and Asia 

Sporadic (2-3 per year) human infections with triple reassortant 
swine influenza viruses and other SIVs (e.g. H1N1, H1N2, H3N2) 
reported from USA, Europe, and Asia 

No previous reports of sustained community-level human to human 
transmission of SIVs.

– Fort Dix, NJ, USA, 1976: outbreak of H1N1 SIV infection in humans, >200 infected, 4 
pneumonias, 1 death

Presenter
Presentation Notes
Influenza virus surveillance in swine is poor in most countries, so global prevalence estimates and virological picture is lacking.

Information on human infections with swine (and other animal viruses) are also lacking. CDC/USA has the best data, but still not clear picture. Swine workers (farmers) do seem to be at risk for sporadic infections. 

Once the triple reassortants have circulated in swine for a time (as all the recognised ones have), the non-swine origin genes (generally avian or human) are not really considered to be avian or human genes any longer. They are considered to be "swine adapted"



http://www.who.int/csr/resources/publications/swineflu/WHO_OFFLU2009_05_15.pdf







Proposed Evolution of Swine Influenza 
Viruses in North America 

Proposed Evolution of Swine Influenza 
Viruses in North America
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(swine)

H3N2
(human)

H?N?
(avian)

Classical swine – N. American Lineage
Avian – N. American Lineage
Human Seasonal H3N2 genes
Eurasian Swine Lineage genes

2rH3N2
(swine/human)

3rH3N2
(swine/avian/human)

cH1N1
(swine)

rH1N2
(swine/avian/human)

rH1N1
(swine/avian/human)

2009 H1N1
(swine/avian/human)

Prepared by CDC for the 
Joint WHO-OFFLU 
technical teleconference on 
human-animal interface 
aspects of the current 
influenza A (H1N1) situation 
(4 May 2009)

OR

Presenter
Presentation Notes
Schematic Representation of potential Reassortment Events Resulting in the A/California/4/09-like H1N1 Influenza Viruses.  



It is possible that the Eurasian viruses did not directly contribute these genes, and that one or more common progenitors, as yet unidentified, existed.  



The gene composition of the pandemic virus, in addition to historical data, clearly indicates that SIVs are very prone to reassorting with other SIVs, as well as with avian and human influenza viruses.



C = classical

R = reassortant 

? = it is unclear if these genes came from a Eurasian virus recently, or whether they have been circulating in pigs in North America for some time.
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Sources, references and 
acknowledgements 

Sources, references and 
acknowledgements 

http://www.who.int/csr/resources/publications/swineflu/WHO_OFFLU
2009_05_15.pdf

Acknowledgements:
– Centre for Diseases Control and prevention (CDC), Atlanta, USA 
– Dr Ian Brown, Veterinary  Laboratories Agency, UK
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Clinical management of 
human infection with 

Pandemic (H1N1) 2009 virus 

Clinical management of 
human infection with 

Pandemic (H1N1) 2009 virus
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H1N1 infection – findings (1)H1N1 infection – findings (1)

Most cases in children and young adults

Spectrum of disease range from non-febrile, mild  upper 
respiratory tract illness to severe or fatal pneumonia. 
Occasional gastrointestinal symptoms (diarrhoea, 
vomiting)

Most frequent symptoms: cough, fever, sore throat, 
malaise and headache

WHO – WER – 24 July 2009 confirmed in 27 August 2009

Presenter
Presentation Notes
Even if the range of cases is from 3 months to 81 years old, the majority of the cases occurred in children and young adults. 





(WER – WHO- 24 July 2009 , and confirmed in later WER, 27 august 2009)

The clinical spectrum of pandemic A (H1N1) 2009 virus infection is broad, from mild upper respiratory tract illness with or without fever and occasional gastrointestinal symptoms such as vomiting or diarrhoea and exacerbation of underlying conditions, to severe complications such as pneumonia resulting

in respiratory failure, acute respiratory distress syndrome (ARDS), multi-organ failure and death  Gastrointestinal symptoms, including vomiting and diarrhoea,

have been reported in up to 50% of patients with mild to moderate illness not requiring hospitalization.
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H1N1 infection – findings (2)H1N1 infection – findings (2)

Vast majority of cases have clinically mild disease and a 
small proportion have experienced complications requiring 
hospitalization 

Lower respiratory tract disease due to primary viral 
pneumonia in hospitalized patients

Other complications: secondary bacterial infections, 
rhabdomyolisis with renal failure, myocarditis and 
worsening of underlying conditions 

WHO – WER – 24 July 2009 confirmed in 27 August 2009

Presenter
Presentation Notes
WHO – WER – 24 July 2009 and confirmed in later WE Reports, as 27 August 2009

The vast majority of cases of pandemic A (H1N1) 2009 virus infection have experienced clinically mild disease (e.g. infl uenza-like illness). A small proportion have experienced complications requiring admission to hospital



The main reason for hospitalization remains lower respiratory illness due to primary viral pneumonia, often described as “viral pneumonitis,” refl ecting direct viral

invasion in lung tissues. Of 50 fatal cases in California, 7 (14%) had microbiological evidence of a secondary bacterial or fungal infection 

In the USA, >70% of hospitalized patients and approximately 80% of fatal cases have had underlying conditions considered high risk for complications

of seasonal influenza
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Infection control (1)Infection control (1)

Appropriate Infection Control measures should be 
adhered at all times for all patients                           
Standard Precaution

– general measures designed to reduce infection spread and 
minimize direct contact between non-intact skin and blood, body 
fluids or secretions.

For patients with influenza like illness (ILI)                  
Add Droplet Precaution to Standard Precaution

Presenter
Presentation Notes
Appropriate infection control measures (Standard plus Droplet Precautions) should be adhered to at all times. Whenever performing high-risk aerosol-generating procedures (for example, bronchoscopy, or any procedure involving aspiration of the respiratory tract) use a particulate respirator (N95, FFP2 or equivalent), eye protection, gowns, gloves, and carry out the procedure in an airborne precaution room that can be naturally or mechanically ventilated, per WHO guidance.[1] 

�[1] http://www.who.int/csr/resources/publications/infection_control/en/index.html 
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Infection control (2)Infection control (2)

Droplet Precautions: key elements
Used for protection against respiratory pathogens transmitted by
large droplets.

For patients with ILI,  Droplet Precautions should always be 
added to Standard Precautions, and include:

– use of a medical mask when within 1 metre/3 feet of the 
patient (includes entering patient’s room);

– placement of patient in single room, cohorted or separated from 
others by at least 1 metre;

– limitation of patient movement and use of a medical mask by 
patient when outside their room. 

Presenter
Presentation Notes
Droplet Precautions are used in addition to Standard Precautions to afford clinicians and others protection from large droplets.

Critical additional protection measures under Droplet Precautions are:

 the use of a medical/ procedural mask when within a metre of a patient or when in their room  

Physically maintaining distance between the infected patient and other persons by placing the patient in isolation, or cohorting them with other like infected patients or if neither of the above are available ensuring that the patient maintains at least a distance of one metre from all other persons,

The patient’s separation is also maintained by limiting the occasions on which they leave their designated area. When a patient has to leave the area for example to attend another Department then if tolerated the patient should wear a medical mask for the duration of their time away.
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Infection control (3)Infection control (3)

For aerosol generating procedures associated 
with increase in risk of disease transmission*:               

Particulate Respirators (N95 or FFP2 equivalent), eye 
protection, gown, and  gloves

– Carry out procedures in an airborne precaution room; 
naturally o mechanically ventilated 

– Allow only essential people in the room

Presenter
Presentation Notes
*Aerosol generating procedures associated with increase in risk of disease transmission include intubation/resuscitation, bronchoscopy, and the aspiration of the respiratory tract.







Infection control (4)Infection control (4)
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DiagnosisDiagnosis
Laboratory confirmation of influenza A ( H1N1) has important implications for:

– Case management
– Antiviral treatment
– Avoid inappropriate use of antibiotics

RT-PCR: provides the most timely and sensitive evidence of infection

Clinical diagnosis (based on fever and cough) can be increasingly predictive as the 
prevalence increase

Commercially available "Point-of-care" rapid tests for seasonal influenza: uncertain 
sensitivity and lack specificity. Interpret with caution

Samples for lab testing: nasal swab, naso-pharyngeal swab, throat or bronchial 
aspirate. 

Specimen collection should be done with appropriate infection precautions

Presenter
Presentation Notes
Laboratory confirmation of the new influenza A (H1N1) virus, especially at the beginning of a new community outbreak, or for unusual cases, has important implications for case management, including those pertaining to infection control procedures, consideration of antiviral treatment options and avoiding the inappropriate use of antibiotics. Currently, the confirmatory diagnostic tests can be done by specialized laboratories[1] in many countries.  Reverse transcriptase polymerase chain reaction (RT-PCR) will provide the most timely and sensitive evidence of infection with the new influenza A (H1N1) virus.  Clinical diagnosis (based on the acute onset of fever and cough) can be increasingly predictive of the new influenza A (H1N1) virus infection as the prevalence of infections increase.

At present, there is no validated rapid bedside diagnostic test for the new influenza A (H1N1) virus infection (including so-called “point-of-care” diagnostic tests). Commercially available rapid tests for seasonal influenza have uncertain sensitivity and lack specificity for detection of the new influenza A (H1N1) virus. If these tests are performed, both positive and negative results should be interpreted with caution. 

Samples for laboratory tests should be taken from the deep nasal passages (nasal swab), nasopharynx (naso-pharyngeal swab), throat or, if available, bronchial aspirate. Upper respiratory tract sampling using a combination of a nasal or nasopharyngeal and a throat swab is advised and may facilitate virus detection.  It is not yet known which clinical specimen gives the best diagnostic yield for this specific infection. Specimen collection should be done with appropriate precautions since this may expose the collector to respiratory secretions from patients.

�[1] WHO can assist with laboratory testing. See  http://www.who.int/csr/disease/swineflu/guidance/laboratory/en/index.html 
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General treatment considerationsGeneral treatment considerations

Hospitalization or antiviral therapy is not likely to be required for most patients

Supportive care: antipyretics and rehydration – No aspirin for children and 
adolescents (<18years): risk of Reye's syndrome

Specific risk factors that predict increased risk of progressive disease are 
incompletely understood (young, previously healthy)

Clinicians/care-givers should take into account:
– Signs of clinical deterioration
– Refer such patients to hospital
– Underlying conditions( pregnancy, chronic cardiovascular, pulmonary, diabetes, 

immuno-deficiency

Pregnant women are at risk from seasonal, H5N1 and previous pandemic 
influenza infection. Warrant close observation and early antiviral treatment.

Presenter
Presentation Notes
To date, most human cases of new influenza A (H1N1) virus infection have had uncomplicated illness of limited duration. Hospitalization or antiviral therapy is therefore not likely to be required for most patients. Supportive care includes antipyretics, such as paracetamol or acetaminophen for fever or pain, and fluid rehydration and can be provided as needed.  Salicylates (such as aspirin and aspirin-containing products) should not be used in children and young adults (aged <18 years) because of the risk of Reye’s syndrome. 

The specific risk factors that predict increased risk of progressive disease are incompletely understood. Clinicians and caregivers should watch for signs of possible clinical deterioration (for example, difficulty in breathing, chest pain, coughing up  coloured sputum, altered level of consciousness and confusion) and refer such patients immediately to hospital. Clinicians should also take into account any underlying co-morbidities (such as immune-compromising conditions, pre-existing chronic lung or cardiovascular disease, diabetes).  

Pregnant women are known to be at increased risk of complications from seasonal, avian H5N1 and previous pandemic influenza infection. Several hospitalizations including fatal outcomes have been reported in pregnant women infected with the new H1N1 virus. Consequently, pregnant women with suspected or confirmed new influenza A (H1N1) infections warrant closer observation and, if in accordance with national policies,  treatment with antivirals (see below). 
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Oxygen therapyOxygen therapy

Monitor oxygen saturation by pulse oximetry at presentation or triage 
and routinely during subsequent care

Provide supplemental oxygen to correct hypoxaemia

Maintain oxygen saturation > 90%

Patients with severe hypoxaemia need high-flow oxygen delivered 
by mask

Difficulties in compliance  may require involvement of nursing staff 
and family members

Presenter
Presentation Notes
At presentation or triage and routinely during subsequent care in hospitalized patients, oxygen saturation should be monitored by pulse oximetry whenever possible.   Supplemental oxygen should be provided to correct hypoxaemia.  The WHO recommendations for pneumonia advise oxygen therapy to maintain oxygen saturations above 90%; however, this threshold may be increased to 92–95% in some clinical situations, for example during pregnancy. Populations at altitude will require different thresholds for diagnosing hypoxaemia but will also have increased susceptibility to severe hypoxaemia in the presence of pneumonia or ARDS.   

Patients with severe hypoxaemia need high flow oxygen (e.g. 10 litres per minute) delivered by face mask. Some patients who experience difficulties with compliance (such as children) may require the close involvement of nursing staff or family members. Where piped oxygen is not available, a supply of large cylinders will be needed. WHO has included oxygen in its List of Essential Medicines since 1979, but oxygen is still not widely available in some countries. If medical oxygen is not available, industrial oxygen can be used.[1]  Oxygen treatment of newborn infants should follow guidelines[2].

�[1] http://whqlibdoc.who.int/hq/1993/WHO_ARI_93.28.pdf 

[2] http://whqlibdoc.who.int/publications/2003/9241546220.pdf 
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Antibiotic therapyAntibiotic therapy

Antibiotic chemoprophylaxis should not be used

Pneumonia: follow recommendations from guidelines for 
community-acquired pneumonia

Seasonal and past pandemics have been associated with 
and increase in Staphylococcus aureus infections

Ventilator-associated pneumonia or hospital acquired 
pneumonia caused by typical nosocomial pathogens have 
been reported

Presenter
Presentation Notes
Antibiotic chemoprophylaxis should not be used. When pneumonia is present, treatment with antibiotics should generally follow recommendations from published evidence-based guidelines for community-acquired pneumonia[1]. However, seasonal influenza and past influenza pandemics have been associated with an increased risk of secondary Staphylococcus aureus infections, which may be severe, rapidly progressive, necrotizing,  and, in some areas, caused by methicillin-resistant strains.  The results of microbiological studies, wherever possible, should be used to guide antibiotic usage for suspected bacterial coinfection in patients with the new influenza A (H1N1) virus infection. Several patients in Mexico have developed ventilator-associated pneumonia or hospital-acquired pneumonia caused by typical nosocomial pathogens.

�[1] http://whqlibdoc.who.int/publications/2006/924159084X_eng.pdf (for pregnant women and newborns)
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Antiviral therapy (1)Antiviral therapy (1)

The new H1N1 virus is currently 
– susceptible to NAIs (oseltamivir and zanamivir)
– Resistant to M2-inhibitors (amantadine and rimantadine)

Clinical efficacy data not yet available

NAIs might reduce severity and duration and might 
contribute to prevent progression of severe disease and 
death (based on seasonal influenza, H5N1 influenza 
studies and in vitro observation)

Presenter
Presentation Notes
The new H1N1 virus is currently 

susceptible to NAIs (oseltamivir and zanamivir)

Resistant to M2-inhibitors (amantadine and rimantadine)
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Antiviral therapy (2)Antiviral therapy (2)

May be beneficial especially in:
– Pregnant women
– Patients with progressing disease or pneumonia
– Patients with underlying conditions

Can be used: ideally early, and at any stage of active disease when 
ongoing viral replication is observed

Important pharmacological differences of oseltamivir and 
zanamivir

– Oseltamivir: administered orally, higher systemic level. 
Recommended treatment for lower respiratory tract 
complications

– Zanamivir: oral inhalation , low systemic absorption

Presenter
Presentation Notes
The pandemic influenzaA (H1N1) 2009 viruses are currently susceptible to the neuraminidase inhibitors (NAIs) oseltamivir and zanamivir but resistant to amantadine or rimantadine (adamantane or M2 inhibitor drugs).[1] 

Since the H1N1 virus is new, clinical efficacy data on antiviral treatment are not yet available. Based on its in vitro susceptibility patterns and clinical experiences derived from seasonal and avian H5N1 influenza infection, early administration of NAIs might reduce severity and duration of illness caused by the new H1N1 virus infection, and might also contribute to prevent progression to severe disease and death. Antiviral therapy may be beneficial especially for the following groups:

pregnant patients, in whom administration of antiviral medicines should be carefully evaluated taking possible benefits and risks into consideration;

patients with progressing lower respiratory disease or pneumonia;

patients with underlying medical conditions.  

If used, antiviral treatment should ideally be started early, but it may also be used at any stage of active disease when ongoing viral replication is anticipated or documented. It is possible that the virus may replicate for a prolonged period of time in some patients as a result of the lack of pre-existing protective immunity. 

There are important pharmacological differences to consider when choosing NAIs for treatment. Oseltamivir is administered orally and gives higher systemic level. , Zanamivir is delivered by oral inhalation with low systemic absorption. Oseltamivir is the recommended treatment for lower respiratory tract complications. 

Rare neuropsychiatric symptoms such as confusion or abnormal behaviour have occurred after beginning treatment for seasonal influenza with oseltamivir, particularly in children and adolescents,[2] but the contribution of oseltamivir to these events is unknown. Inhaled zanamivir has been temporally associated with bronchospasm and patients with pre-existing airway disease appear to be at increased risk for this severe adverse reaction. Any suspected adverse events should be reported to national regulatory authorities. Table 2 gives the recommended antiviral treatment regimens by age and weight.  

�[1] http://www.cdc.gov/mmwr/PDF/wk/mm5817.pdf 

[2] http://www.fda.gov/medwatch/safety/2008/safety08.htm#Tamiflu
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Antiviral therapy (3)Antiviral therapy (3)

WHO recommendations
– Treatment of severe or complicated illness

• Oseltamivir preferred, zanamivir is alternative
• Treatment start as soon as possible but at any time
• All patients (includes pregnancy, neonates)

– Treatment of patients in at risk groups with mild or 
uncomplicated illness

• Oseltamivir or zanamivir
– Treatment not necessary for otherwise healthy, mild or 

uncomplicated illness
– Chemoprophylaxis not recommended
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Corticosteroids Corticosteroids 

Should NOT be used routinely to treat patients with  
influenza A(H1N1) virus infection

Low doses may be considered for patients with septic 
shock who require vasopressors and have suspected 
adrenal insufficiency. 

Prolonged use can result in serious adverse events 
including opportunistic infections and possible prolonged 
viral replication



Situation update Pandemic H1N1 2009 | September 4, 200935 |

Advance respiratory supportAdvance respiratory support

Treatment of ARDS should be based upon evidence-
based guidance

Lung protective mechanical ventilation strategies should 
be used

Presenter
Presentation Notes
Treatment of ARDS associated with the new influenza A (H1N1) virus infection should be based upon published evidence-based guidelines for sepsis-associated ARDS. Lung-protective mechanical ventilation strategies should be used.[1]

�[1]  For example, http://www.survivingsepsis.org/system/files/images/2008_Guidelines_Final_.pdf 
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Summary of clinical management of the 
Pandemic (H1N1) 2009 virus infection 

Summary of clinical management of the 
Pandemic (H1N1) 2009 virus infection 

StrategiesModalities

In case of pneumonia, empiric treatment for community 
acquired pneumonia (CAP)Antibiotics

oseltamivir or zanamivirAntiviral therapy

Moderate to high dose steroids are NOT recommended. Corticosteroids

Standard plus Droplet Precautions. For aerosol generating 
procedure, use particulate respirator, eye protection, gown, 
gloves, and an airborne precaution room.

Infection control

Paracetamol or acetaminophen given orally or by 
suppository. Avoid aspirin.NSAIDS, antipyretics

Monitor oxygen saturation and maintain SaO2 over 90%Oxygen therapy
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WHO requests for more data 
to better understand the disease 

WHO requests for more data 
to better understand the disease

Additional clinical and treatment data is needed

Clinical data and serial samples from virological monitoring 
should be collected prospectively in the context of clinical 
protocol

Reports on clinical findings to WHO will facilitate the better 
understanding of the new disease and development of 
further management guidance

Data form available at 
http://www.who.int/csr/resources/publications/swineflu/caseform 
adapted20090508.pdf

http://www.who.int/csr/resources/publications/swineflu/caseformadapted20090508.pdf
http://www.who.int/csr/resources/publications/swineflu/caseformadapted20090508.pdf
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Sources and referencesSources and references

Infection control 
http://www.who.int/csr/resources/publications/infection_control/en/in
dex.html

Laboratory testing 
http://www.who.int/csr/disease/swineflu/guidance/laboratory/en/index
.html

Oxygen therapy
– http://whqlibdoc.who.int/hq/1993/WHO_ARI_93.28.pdf
– http://whqlibdoc.who.int/publications/2003/9241546220.pdf

Antiviral therapy 
– http://whqlibdoc.who.int/publications/2006/924159084X_eng.pdf (treatment for 

pregnant women and newborns)
– http://www.cdc.gov/mmwr/PDF/wk/mm5817.pdf
– [2] http://www.fda.gov/medwatch/safety/2008/safety08.htm#Tamiflu

http://www.who.int/csr/resources/publications/infection_control/en/index.html
http://www.who.int/csr/resources/publications/infection_control/en/index.html
http://www.who.int/csr/disease/swineflu/guidance/laboratory/en/index.html
http://www.who.int/csr/disease/swineflu/guidance/laboratory/en/index.html
http://whqlibdoc.who.int/hq/1993/WHO_ARI_93.28.pdf
http://whqlibdoc.who.int/publications/2003/9241546220.pdf
http://whqlibdoc.who.int/publications/2006/924159084X_eng.pdf
http://www.cdc.gov/mmwr/PDF/wk/mm5817.pdf
http://www.fda.gov/medwatch/safety/2008/safety08.htm#Tamiflu


Surveillance and monitoring 
WHO new recommendations – 16 July 2009
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Surveillance Guidance (1) 
(WHO new recommendations – 16 July 2009) 

Early Detection 

Surveillance Guidance (1) 
(WHO new recommendations – 16 July 2009) 

Early Detection

For countries not yet affected:
– The first confirmed pandemic (H1N1) 2009 virus infection 

detected in a country should be immediately reported by the IHR 
National Focal Point

And afterwards:
– Any changes in the epidemiological, virological or clinical 

presentation 
– Any unusual or unexpected public health events, e.g. clusters of 

severe unexplained acute respiratory illness or unexplained 
deaths
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Surveillance Guidance (2) 

Description and Assessment 
Surveillance Guidance (2) 

Description and Assessment

Describe the epidemiological and virological features of 
cases to guide control and prevention activities 

Assess disease severity

Laboratory testing priorities
– confirming infection in new areas
– Testing severe cases 
– Monitoring the co-circulation of pandemic (H1N1) 2009 virus 

and seasonal viruses
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Surveillance Guidance (3) 

Continuous Monitoring 
Surveillance Guidance (3) 

Continuous Monitoring
Report data to allow tracking of:

global geographical spread

disease trend

prevalence

impact of the pandemic on health-care services

changes in viral antigenicity and antiviral sensitivity

deaths from acute respiratory disease.
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Output ExpectedOutput Expected

A composite picture of severity and transmission characteristics
primarily based on local interpretation of data and investigations.

A description of clinical presentation, course, complications, and risk 
factors

Virologic data for strain selection and antiviral sensitivity assessment

Numbers of cases, hospitalizations, and deaths
– Reflects laboratory capacity as much as it does disease activity
– In high demand by the media
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Key Related DecisionsKey Related Decisions

Target groups for intervention with vaccine or antivirals
– Risk groups in need protection.
– Target groups that might have greatest impact on transmission.

Strain to use for vaccine.

Which antivirals to use.

Role of nonpharmaceutical interventions.

Appropriate management practices



Vaccines and antivirals

http://www.sciencephoto.com/images/download_wm_image.html/M715546-Flu_vaccine-SPL.jpg?id=777150546
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Shipments of diagnostic kits 
138 countries, 675 kits (map produced: 31 July 2009) 

Shipments of diagnostic kits 
138 countries, 675 kits (map produced: 31 July 2009)



Situation update Pandemic H1N1 2009 | September 4, 200947 |

Shipments of diagnostic kitsShipments of diagnostic kits

Diagnostic kits for real-time RT-PCR are sent from the 
WHO-CC in CDC US, ATCC is distributing kits on behalf 
of CDC.

WHO-GIP with WHO-CC in CDC – are monitoring the 
kits distributions to GISN.

CDC will continue supporting requests from NICs and 
national influenza reference laboratories for the rt-PCR 
primers, probes and positive control for the currently 
circulating "pandemic H1N1 2009" virus, free of charge.
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Pandemic(H1N1) 2009 vaccine virus 
development 

Pandemic(H1N1) 2009 vaccine virus 
development

WHO GISN/WHO CC/WHO ERL's –
– Closely monitoring the evolution of viruses.

WHO recommendation of candidate vaccine virus- 26 May 09-
– A/California/7/2009 (H1N1)v ‐like virus

WHO GISN/WHO CC/WHO ERL's –
– Development and distribution of Candidate vaccine viruses (CVV) for vaccine 

development- 409 shipments of CVV till date

Guidelines-
– Bio containment requirements for vaccine production- WHO Web
– Transport of reassortant candidate vaccine viruses - WHO Web

Vaccine Potency Testing Reagents –
– Developed by ERL's and being distributed to vaccine manufacturers and NRL's
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Candidate vaccine virusesCandidate vaccine viruses

Wild type Vaccine Viruses
– A/California/4/2009 -A/California/7/2009 
– A/Texas/5 /2009

 
-A/England/195/2009

9 Reassortants (2 Classical and 7 Reverse Genetics)
– NYMC-X179A - IVR-153 

– IDCDC-RG15 - CBER-RG2 
– IDCDC-RG-18 - NIBRG-121 
– IDCDC-RG-20 - NIBRG-122
– IDCDC-RG-22
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New influenza A(H1N1) 
Epidemiological situation 

New influenza A(H1N1) 
Epidemiological situation
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Pandemic Vaccine DevelopmentPandemic Vaccine Development

Vaccine manufacturers- working with seed virus
– Egg based vaccine
– Cell culture based vaccine

Weekly TC's with WHO CC / WHO ERL's on vaccine virus and 
potency test reagents development, validation & distribution

Weekly TC's with vaccine manufacturers on vaccine development / 
yield status

Weekly TC's with vaccine regulators for licensing procedure and 
other regulatory issues

Weekly TC's with vaccine task force on progress and need



Situation update Pandemic H1N1 2009 | September 4, 200952 |

Challenges for pandemic Influenza vaccinesChallenges for pandemic Influenza vaccines

Lag time between declaration of the 
pandemic and availability of vaccines   
(4-6 months)

Gap between vaccine potential demand 
and anticipated supply

Regional disparity between vaccine 
production regions and the global need 
for vaccines

Lower than optimal immunogenicity of 
non-adjuvanted inactivated split vaccines 
(for H5N1)

65-70% of global vaccine 
production located in Europe

Source: EVM Press Release 30 April 2004
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Global seasonal trivalent vaccine production 
capacity 

Global seasonal trivalent vaccine production 
capacity

Total annual 
capacity 

(106 doses)

2008 Northern 
hemisphere 
production 

(106 doses)

2009 Southern 
hemisphere 
production 

(106 doses)

2009 planned 
Northern 

hemisphere 
production 

(106 doses)

Companies A 560.1 299.6 103.0 322.8

Companies B 316.4 170.4 9.5 170.0

All companies 876.4 470.0 112.5 492.8

Companies A (n=7): capacity to produce at least 2.106 doses of new H1N1 vaccine / week
Companies B (n=18): other smaller companies
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95 M
410 M

2,459 M

4,918 M

.0 B

1.0 B

2.0 B

3.0 B

4.0 B

5.0 B

6.0 B

Weekly Monthly 6-month Annual

Assumptions / Methodology

Survey sent to 36 potential influenza 
vaccine manufacturers 

– 100% response rate
– All 21 current influenza vaccine 

producers responded
– 26 manufacturers that intend to 

produce pandemic vaccines
– Includes LAIV and one recombinant 

vaccine capacity

Survey assumes
– 1:1 H1N1 to seasonal yields
– Most dose sparing formulation for 

each manufacturer
– Use of full production capacity

Pandemic vaccine baseline capacity was 
estimated at 94.5M doses per week 
Pandemic vaccine baseline capacity was 
estimated at 94.5M doses per week

H
1N

1 
do

se
s

Estimated H1N1 Vaccine Capacity
At 1:1 yields, most dose-sparing formulation, full capacity

Timeframe
Source: WHO survey

Presenter
Presentation Notes
Note: change bars to blue



Situation update Pandemic H1N1 2009 | September 4, 200955 |

Segments

High-income
(e.g., U.S., Canada, 
Europe, Japan, 
Australia)

Low / Middle 
Income with local 
supply
(e.g., China, Russia)

Low / Middle 
Income without 
local supply

Access Strategy

Mostly open system: Countries negotiate 
contracts for vaccine with major, industrialized 
country manufacturers

– Facilities serve home countries and export 
to other markets

Mostly closed system: Will procure vaccine 
mainly from within country 

– Limited or no plans by manufacturers to 
export

No current access to H1N1 vaccine

Population

Countries are drawing against this capacity in 
different ways 

Countries are drawing against this capacity in 
different ways

% of H1N1 
Capacity1

893 M

3,114 M

2,662 M

90%

10%

N/A

1 Refers to portion of capacity located within these countries. 
Source: UNPD population dataset , WHO survey
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All companies Companies A Companies B

Weekly output (Best case) 94.5 Million (M) 81.3 M 13.2 M

Yearly output (Best case) 4.91 Billion (B) 4.23 B 0.68 B

Manufacturers with advanced purchase 
agreements 16 / 25 7 / 7 9 / 18

Number of doses already reserved * ≥
 
1.5 B

Manufacturers willing to reserve at least 
10% of doses for developing countries 11 / 25 2 / 7 9 / 18

Doses committed to DC / year 56.0 M
Manufacturers still undecided about the 

above question 14 / 25 5 / 7 9 / 18

Potential additional doses / year 435.5 M

*
 

= WHO Secretariat lower boundary estimate

A (H1N1) vaccine supply projectionA (H1N1) vaccine supply projection

Best case scenario = at full capacity, yields similar
to seasonal vaccine, most dose-sparing formulations
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Scenarios for A (H1N1) influenza vaccine availability 
in low and middle income countries* 

Scenarios for A (H1N1) influenza vaccine availability 
in low and middle income countries*

Scenarios 1) Best case scenario 2) No use of oil-in- 
water adjuvants

3) With normal 2010 
Southern Hemisphere 

vaccine production

4) No use of oil-in- 
water adjuvants and 

with normal 2010 
Southern Hemisphere 

vaccine production

Weekly output 94.5 M 58.6 M 87.8 M 52.0 M

Yearly output 4.91 B 3.05 B 4.57 B 2.70 B
Time to complete global 

vaccination (6B people; 1 dose 
per person) with equal share of 

vaccines between Member 
States

1.2 years 2 years 1.3 years 2.2 years

Time to complete LMIC (5B 
people) vaccination (1 dose 
per person) with 1.5B doses 
committed to high income 

countries (1B people)

1.5 years 3.3 years 1.7 years 4.2 years

* Does not take into consideration Northern Hemisphere 2010-2011 vaccine production 
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Delivery of H1N1 vaccines: Ongoing WHO 
activities 

Delivery of H1N1 vaccines: Ongoing WHO 
activities

Deployment guidelines
– Generic guidance document developed and being translated into all UN languages
– Regional and sub-regional workshops are ongoing to assist countries in developing or 

updating national vaccine deployment plans

Forecasting tool and user guide developed to assist programme managers 
in calculating:

– volume of vaccine dose per cm3, other ancillary supplies and their value
– the space to be occupied
– indication of the equipment required to store and transport them.  
– In addition the tool provides for scenario analysis given the introduction of new 

vaccine. 

Assessment of AD syringe and safety box supplies for delivery of vaccine 
(survey of manufacturers) ongoing
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Pandemic (H1N1) 2009 vaccine availabilityPandemic (H1N1) 2009 vaccine availability

Earliest expected vaccine availability- August/Sept. 09

On discussion 
– Sanofi Pasteur- Donation to WHO- 100 million doses.
– GSK donation to WHO- 50 million doses
– Both the donations are targeted to provide access to low and 

middle income countries without access to vaccine.
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