
Analysis of 2009 H1N1 Influenza 
in Humans

May 12, 2009

Note: analysis is very preliminary since outbreak 
is on-going and complete data is not yet available





2009 H1N1 Influenza:
Cumulative Cases and Affected Countries
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Cumulative Confirmed Human 
Cases (Worldwide)
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Cumulative Countries Reporting 
Confirmed Cases (Worldwide)

� Number of reported cases still growing; daily increase ranges from ~20% to 90%
� Number of affected countries growing at a rate of about 1-2 new countries per day

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.



2009 H1N1 Influenza:
Affected Countries and Cases by Region

� Europe/Eurasia and the Americas have the greatest number of affected countries, but 
96% of cases are in the Americas (particularly Mexico and U.S.)

� Appears that cases are more common in countries near Mexico, those that are linked to 
Mexico by travel, and those that have good human surveillance 

� Sub-Saharan Africa is the only region that has not yet reported a confirmed case

� H1N1 may already be present in Africa and other “unaffected” parts of the world, but has 
not yet been detected due to limited surveillance capacity & high burden of other diseases
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Affected Countries by Region (n=30) Confirmed Cases by Region (n=5,911)

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.



2009 H1N1 Influenza:
Cumulative Cases for Most-Affected Countries
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Cases still increasing 
in many countries, 
including Mexico, US, 
Canada

Increases could be 
due to any or all of the 
following:
• increased incidence 
• increased surveillance
• increased testing 
capacity and reporting of 
older cases

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.
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� Number of reported cases in Mexico and USA growing by about 25%- 50% per day
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Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.

2009 H1N1 Influenza:
Increases in Cases in Most-Affected Countries



3,009

2,282

358

Total 
cases

~73% of cases in 9 states 
across the country

~75% of cases in 4 
contiguous states

~87% of cases in 4 
provinces across the country

Concentration of cases

45 of 50 states 
(90%)

USA

29 of 32 states 
(91%)

Mexico

10 of 13 provinces 
(77%)

Canada

Total sub-national 
regions affected

Country

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.

2009 H1N1 Influenza:
Distribution of Cases in Highly-Affected Countries

� H1N1 infections widely distributed across the 3 most-affected countries, but generally 
concentrated in specific sub-national regions:

� In Mexico, most-affected states near Mexico City
� In the US, most-affected states in east, mid-west, west/northwest, and southwest
� In Canada, most-affected provinces in east, center, and west



2009 H1N1 Influenza:
Countries with Apparent On-Going Transmission
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Americas region Europe and Eurasia region

� On-going transmission primarily in the Americas, but also in Europe (lower levels)
� All of the other 25 affected countries only have between 1-16 cases 

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.



2009 H1N1 Influenza:
Apparent Mortality Rates
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Mexico appears to have much higher 
CFR than other countries, possibly due 
to any or all of the following:
• small sample sizes 
• surveillance bias (e.g. better detection of 
mild cases in countries outside of Mexico)
• differences in virus
• difference in underlying health status of 
cases (e.g. nutrition, other infectious or 
chronic diseases, etc.)
• difference in health seeking practices

• difference in clinical care

Using estimation of actual cases in 
Mexico, CFR is not substantially 
different than in other affected countries

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.  
* Estimate of 23,000 cases from Jan-Apr 2009 (from Fraser et al., Sciencexpress, May 11, 2009) added to confirmed 
cases since May 1.



2009 H1N1 Influenza:
Average Case Fatality Rate (Worldwide)

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT.
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� World average for CFR has steadily declined as more confirmed cases 
have been identified suggesting that higher initial rates were affected by 
small sample sizes and/or over-sampling of severe infections in Mexico
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Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT; Emergence 
of Novel Swine-Origin Influenza A (H1N1) Virus in Humans, NEJM, May 8, 2009.  * Data not available for all cases.

2009 H1N1 Influenza:
Disease Patterns in Highly-Affected Countries

� Preliminary data indicate all populations at risk
� Symptoms similar to seasonal flu (although diarrhea and vomiting unusual)
� Most cases mild; many of the severe cases had other prior health problems



2009 H1N1 Influenza:
Comparison with Seasonal Flu, H5N1, SARS

1.1% so far
(worldwide)

~28 so far
(worldwide)

~2,600 so far
(worldwide)

H1N1*
(Mar-May 09)

~100 
(worldwide)

4 
(worldwide)

3,000 
(U.S. only)

Average deaths 
per month

~940 
(worldwide)

6 
(worldwide)

~3,000,000
(U.S. only)

Average cases 
per month

10.9% 
(worldwide)

SARS
(Nov 02-Jul 03)

61.0%
(worldwide)

H5N1
(Nov 03-May 09)

0.1% 
(U.S. only)

Seasonal influenza

Average case 
fatality rate

Influenza virus

� With its efficient human-to-human transmission, 2009 H1N1 so far has 
infected more people per month than both SARS and H5N1 avian influenza; 
however, H1N1 has so far been much less lethal than both SARS and H5N1
� Compared to seasonal influenza, H1N1 appears to have caused fewer 
cases per month, but has a higher apparent case fatality rate
� Preliminary calculations estimate that transmissibility and clinical severity 
of the 2009 H1N1 outbreak are about the same as the 1957 H2N2 pandemic 
(i.e. greater than seasonal flu, but less than the H1N1 1918 pandemic)*

Data sources: WHO, CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/12/09, 17:00 EDT. 
*H1N1 rates calculated using a start date of March 1, 2009. * Fraser et al., Sciencexpress, May 11, 2009. 



Historical Perspective: the First Wave of the 1918-1919 
H1N1 Influenza Pandemic was Relatively Mild….

Weekly combined influenza and pneumonia mortality, United Kingdom, 1918–1919.  

Source: Jordan E. Epidemic influenza: a survey. Chicago: American Medical Association, 1927.

Wave 1 Wave 2 Wave 3



2009 H1N1 Influenza:
Data Gaps

Some preliminary data from USA: H1N1 
resistant to amantadine and rimantadine, 
but sensitive to oseltamivir (Tamiflu) and 
zanamivir (Relenza)*

Efficacy of antiviral medicines

Some preliminary data from Mexico and 
USA*

Risk factors associated with infections and 
severe disease in humans

Studies on-goingPresence of asymptomatic human cases of 
H1N1?

Studies on-goingIncidence (if any) of H1N1 infections in 
swine and severity of illness

Studies on-goingChanges in H1N1 incidence and severity of 
disease in humans over time

Studies on-goingPatterns secondary, community-level 
spread of H1N1 in humans

Some preliminary data from Canada, 
Mexico, and USA*

Distribution of human H1N1 cases and 
deaths by age group and any changes in 
age distribution over time

Some preliminary data from Mexico and 
USA*

Specific clinical symptoms associated with 
H1N1 disease in humans

StatusStudy

Data sources: CDC, Public Health Agency of Canada, Mexico Ministry of Health as of 5/11/09, 17:00 EDT.



General Information 
and

Frequently Asked Questions

http://www.who.int/csr/disease/swineflu/frequently_asked_questions/en/index.html

http://www.cdc.gov/h1n1flu/general_info.htm

http://www.fao.org/ag/againfo/programmes/en/empres/AH1N1/Background.html

Sources: CDC, WHO, FAO



Guidance: Pandemic Prevention/Response
• Pandemic Preparedness

http://www.who.int/csr/disease/influenza/pandemic/en/index.html

• Pandemic influenza prevention and mitigation in low resource communities
http://www.who.int/csr/resources/publications/swineflu/low_resource_measures/en/index.html

• Reducing excess mortality from common illnesses during an influenza pandemic
http://www.who.int/csr/resources/publications/swineflu/commonillnesses_pandemic/en/index.html

• Advice on use of masks in community settings in H1N1 outbreaks
http://www.who.int/csr/resources/publications/swineflu/masks_community/en/index.html

• Interim Recommendations for Facemask and Respirator Use in Certain Community 
Settings Where H1N1 Influenza Virus Transmission Has Been Detected

http://www.cdc.gov/h1n1flu/masks.htm

• Vaccines for the new influenza A(H1N1)
http://www.who.int/csr/disease/swineflu/frequently_asked_questions/vaccine_preparedness/en/index.html

• What can I do? 
http://www.who.int/csr/disease/swineflu/frequently_asked_questions/what/en/index.html

• Clean hands protect against infection
http://www.who.int/csr/resources/publications/swineflu/AH1N1_clean_hands/en/index.html

Sources: CDC and WHO



Guidance: Surveillance/Detection
• Global surveillance during an influenza pandemic

http://www.who.int/csr/resources/publications/swineflu/surveillance/en/index.html

• Interim guidance for surveillance of human infection with H1N1
http://www.who.int/csr/resources/publications/swineflu/interim_guidance/en/index.html

• Countries able to perform PCR diagnosis of H1N1 infections in humans
http://www.who.int/csr/resources/publications/swineflu/country_pcr_capacity/en/index.html

• Guidance to influenza laboratories diagnosing H1N1 infection
http://www.who.int/csr/resources/publications/swineflu/guidance_laboratories/en/index.html

• Instructions for obtaining CDC realtime RT-PCR kits for detection of H1N1 influenza A
http://www.who.int/csr/resources/publications/swineflu/instruction_obtain_cdkit/en/index.html

• Instructions for shipments of H1N1 specimens and virus isolates to WHO collaborating 
centres for influenza

http://www.who.int/csr/resources/publications/swineflu/instructions-shipments/en/index.html

• List of international veterinary diagnostic laboratories for submission of suspected 
Influenza A/H1N1 swine samples or isolates

http://www.fao.org/ag/againfo/programmes/en/empres/AH1N1/docs/int_diagnostic_lab.pdf

• General guidance for the international shipment of samples for laboratory diagnostics
http://www.fao.org/ag/againfo/programmes/en/empres/AH1N1/docs/SampleShipmentGuidanceSwine.pdf

Sources: CDC, WHO, FAO



Guidance: Care/Treatment

• Interim guidance for clinicians on identifying and caring for patients with H1N1 infections
http://www.cdc.gov/h1n1flu/identifyingpatients.htm

• Interim guidance on case definitions to be used for investigations of H1N1 cases
http://www.cdc.gov/h1n1flu/casedef.htm

• Interim guidance on antiviral recommendations for patients with confirmed or suspected 
H1N1 infections and close contacts

http://www.cdc.gov/h1n1flu/recommendations.htm

• Use of antiviral drugs against influenza A(H1N1)
http://www.who.int/csr/disease/swineflu/frequently_asked_questions/swineflu_faq_antivirals/en/index.html

• Infection prevention and control in health care in providing care for confirmed or 
suspected H1N1 influenza patients

http://www.who.int/csr/resources/publications/infection_control/en/index.html

• Infection prevention and control of epidemic- and pandemic-prone acute respiratory 
diseases in health care 

http://www.who.int/csr/resources/publications/swineflu/WHO_CD_EPR_2007_6/en/index.html

• Interim guidance for infection control for care of patients with confirmed or suspected 
H1N1 infections in a healthcare setting

http://www.cdc.gov/h1n1flu/guidelines_infection_control.htm

• Considerations on H1N1 influenza and HIV infections
http://www.who.int/csr/resources/publications/swineflu/AH1N1HIV/en/index.html

Sources: CDC and WHO


