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EPIDEMIOLOGY 

The 2009 flu pandemic was a global outbreak of a new strain of H1N1 influenza virus. The 

pandemic that began in March 2009 and was caused by an H1N1 influenza A virus that 

represents a quadruple reassortment of two swine strains, one human strain, and one avian 

strain of influenza. More than 214 countries and territories have reported laboratory-

confirmed cases of pandemic H1N1 influenza A. In June 2009, the World Health 

Organization (WHO) and US Centers for Disease Control (CDC) declared the outbreak to be a 

pandemic.
(1,2)

 

Since early July 2009, the WHO ceased closely tracking the number of cases, since it has 

became difficult for countries to continue such monitoring in the setting of widespread 

community transmission.
(3) 

The US CDC and Prevention estimated that between April 2009 

and April 10, 2010, approximately 61 million cases of pandemic H1N1 influenza occurred, 

including approximately 2,74,000 hospitalizations, and 12,470 deaths.
(4) 

The overall case-

fatality rate has been less than 0.5 percent, but has varied from 0.0004 to 1.47 percent.
(5)

 

According to the latest WHO statistics, the virus has killed more than 18,000 people since it 

appeared in April 2009. In year 2009 there were 29,599 confirmed cases of H1N1 influenza 

popularly known as Swine Flu and 2,024 deaths were reported in India.
(6)  

The Director General of the WHO stated that the world is currently shifting to the post 

pandemic period. WHO’s announcement did not mean that the world is now free from the 

H1N1 virus, as the virus is expected to stay effective for the coming couple of years, 

especially in the influenza season, which is starting, most probably, by midwinter.
(7)

 

Influenza activity is currently most intense in the temperate areas of the Southern 

Hemisphere and Southern Asia. 

India is still experiencing a countrywide outbreak of H1N1 (2009) with active transmission 

and a substantial number of fatal cases in several states across the country.
[8] 

Till date, 

samples from 1,77,816 persons have been tested for Influenza A H1N1 in Government 

Laboratories  in India and a few private Laboratories across the country, 42,245 (23.7%) of 

them have been found positive and 2316 deaths have been reported.
(9)

 

Transmission: Influenza viruses are transmitted from person to person primarily through 

direct contact with infected respiratory secretions, especially airborne droplets generated 
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by coughing and sneezing and indirect contact through infected secretions transmitted 

through hands, articles etc. The incubation period for influenza is estimated to range from 1 

to 4 days with an average of 2 days. Influenza virus shedding (infective period) begins the 

day before illness onset and can persist for 5 to 7 days. Influenza (H1N1-2009) illness can 

present in form of mild upper respiratory infection to an acute, life-threatening illness. 

Mild or uncomplicated illness is characterized by typical symptoms like fever, cough, sore 

throat, rhinorrhea, muscle pain, headache, chills, malaise, sometimes diarrhea and vomiting, 

but no shortness of breath and little change in chronic health conditions. 

Progressive illness is characterized by chest pain, poor oxygenation (e.g. tachypnea, 

hypoxia, labored breathing in children), cardiopulmonary insufficiency (e.g. low blood 

pressure), CNS impairment (e.g. confusion, altered mental status), severe dehydration, or 

exacerbations of chronic conditions (e.g. asthma, chronic obstructive pulmonary disease, 

chronic renal failure, diabetes or other cardiovascular conditions) in addition to the typical 

symptoms.  

Severe or complicated illness is characterized by signs of lower respiratory tract disease 

(e.g., hypoxia requiring supplemental oxygen, abnormal chest radiograph, mechanical 

ventilation), CNS findings (encephalitis, encephalopathy), complications of low blood 

pressure (shock, organ failure), myocarditis or rhabdomyolysis, or invasive secondary 

bacterial infection based on laboratory testing or clinical signs (e.g. persistent high fever and 

other symptoms beyond three days).  

 

DIAGNOSIS  

Confirmed diagnosis of pandemic H1N1 flu requires testing of a nasopharyngeal, nasal, or 

oropharyngeal tissue swab from the patient. Real-time RT-PCR (real-time reverse 

transcriptase polymerase chain reaction) is the recommended test as other tests are unable 

to differentiate between pandemic H1N1 and regular seasonal flu. However, most people 

with flu symptoms do not need a test for pandemic H1N1 flu specifically, because the test 

results usually do not affect the recommended course of treatment. The CDC recommends 

testing only for people who are hospitalized with suspected flu, pregnant women, and 

people with weakened immune systems.
(10) 

 

TREATMENT  

The treatment with an antiviral agent, when indicated, should begin as soon as possible 

after the onset of typical influenza-like symptoms.  

Indications: Prompt empirical treatment is recommended for persons with suspected or 

confirmed influenza and  

• illness requiring hospitalization, 

• progressive, severe, or complicated illness, regardless of previous health status,  

• and/or patients at increased risk for complications. 

Based on currently available data, approximately 70% of persons hospitalized with 2009 

H1N1 are mostly children younger than 2 years old, adults 65 years of age or older, pregnant 
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women and women up to 2 weeks postpartum regardless of how the pregnancy ended (live 

birth, pregnancy termination, preterm birth, miscarriage, fetal death), persons with certain 

medical conditions. 

Antiviral agents: 

Oseltamivir - The neuraminidase inhibitor oseltamivir formulated as capsules or oral 

suspension is FDA-approved for the treatment of uncomplicated acute influenza in patients 

1 year and older who have been symptomatic for no more than 2 days. Oseltamivir is 

available as Tamiflu® in 30 mg, 45 mg, and 75 mg capsules; and as a powder for oral 

suspension that is reconstituted to provide a final concentration of 12 mg/mL. In patients 

with renal insufficiency the dose should be adjusted based on creatinine clearance. Weight-

based dosing is preferred, however, if weight is not known, dosing by age for treatment 

(give two doses per day) or prophylaxis (give one dose per day) of influenza in full-term 

infants younger than 1 year of age may be necessary.0-3 months (treatment only) = 12 mg 

(1 mL of 12 mg/mL commercial suspension); 3-5 months = 20 mg once daily (1.6 mL of 12 

mg/mL of commercial suspension), 6-11 months = 25 mg (2 mL of 12 mg/mL commercial 

suspension) once daily). Current weight-based dosing recommendations are not intended 

for premature infants.  

Zanamivir - The neuraminidase inhibitor zanamivir formulated for oral inhalation (Relenza®) 

is FDA-approved for the treatment of influenza in patients 7 years of age and older who, 

similar to approved uses for oseltamivir, have uncomplicated illness and have been 

symptomatic for no more than 2 days. It is administered by inhalation using a proprietary 

“Diskhaler” device distributed together with the medication.  Zanamivir is a dry powder, not 

an aerosol, and should not be administered using nebulizers, ventilators, or other devices 

typically used for administering medications in aerosolized solutions. Zanamivir is not 

recommended for persons with chronic respiratory diseases such as asthma or chronic 

obstructive pulmonary disease that increase the risk of bronchospasm 

Peramivir - A third neuraminidase inhibitor peramivir formulated for intravenous (IV) 

administration is an investigational product currently being evaluated in clinical trials. 
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Table I: Treatment and Chemoprophylaxis Regimens for Adults and Children by Age 
and Weight(10) 

Medication 
Treatment 

(5 days) 

Chemoprophylaxis 

(10 days) 

Oseltamivir 

 Adults 75 mg twice daily 75 mg once daily 

Children ≥ 12 months 

Body Weight (kg) 
Body Weight 

(lbs) 
    

≤15 kg ≤33lbs 30 mg twice daily 30 mg once daily 

> 15 kg to 23 kg >33 lbs to 51 lbs 45 mg twice daily 45 mg once daily 

>23 kg to 40 kg >51 lbs to 88 lbs 60 mg twice daily 60 mg once daily 

>40 kg >88 lbs 75 mg twice daily 75 mg once daily 

 Children 3 months to < 12 months 

  

3 mg/kg/dose 

twice daily 
3 mg/kg/dose once per day 

 Children 0 to < 3 months 

  

3 mg/kg/dose 

twice daily 

Not recommended unless 

situation judged critical due 

to limited data on use in 

this age group 

Zanamivir 

 Adults 

10 mg (two 5-mg 

inhalations) twice 

daily 

10 mg (two 5-mg 

inhalations) once daily 

 Children (≥7 years or older for 

treatment, ≥5 years for 

chemoprophylaxis) 

10 mg (two 5-mg 

inhalations) twice 

daily  

 10 mg (two 5-mg 

inhalations) once daily 
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Treatment of influenza when oseltamivir-resistant viruses are circulating:  

However, if viral surveillance data indicate that oseltamivir-resistant seasonal H1N1 viruses 

have become more common or are associated with identified community outbreaks, 

zanamivir or a combination of oseltamivir and rimantadine or amantadine should be 

considered for use as empiric treatment for patients who might have oseltamivir-resistant 

seasonal human influenza A (H1N1) virus infection.  

Patients given post-exposure chemoprophylaxis should be informed that the 

chemoprophylaxis lowers but does not eliminate the risk of influenza and that protection 

stops when the medication course is stopped. Patients receiving chemoprophylaxis should 

be encouraged to seek medical evaluation as soon as they develop a febrile respiratory 

illness that might indicate influenza.  

Adverse Events and Contraindications: 

Oseltamivir and zanamivir are generally well tolerated among FDA-approved age groups.  

Oseltamivir- Nausea and vomiting were reported more frequently among adults receiving 

oseltamivir for treatment than among persons receiving placebo. Oseltamivir suspension is 

formulated with sorbitol, which may be associated with diarrhea and abdominal pain in 

patients who are fructose-intolerant. Retrospective safety data on oseltamivir treatment of 

seasonal influenza in children younger than 1 year old is limited and suggest that severe 

adverse events are rare. Prospective data continue to be collected on safety and efficacy of 

oseltamivir in this age group.   

Zanamivir- Allergic reactions (rash, swelling of the face or tongue, anaphylaxis) have been 

reported in clinical practice from both oseltamivir and zanamivir. Zanamivir, can induce 

bronchospasm and is not recommended for treatment for patients with an underlying 

increased risk of bronchospasm. Rarely, transient neuropsychiatric events (self-injury or 

delirium) have been reported in postmarketing surveillance among persons 

taking oseltamivir and zanamivir.  

Because influenza infection itself can be associated with a variety of neurological and 

behavioral symptoms, including seizures, delirium, and hallucinations, whether the 

neuraminidase inhibitors are directly responsible for these neuropsychiatric effects is 

unclear. To date, retrospective analyses conducted have not found evidence for an 

increased risk of neuropsychiatric events after oseltamivir use. Until additional data are 

available, FDA advises that persons receiving neuraminidase inhibitors be monitored for 

abnormal behavior.  

 

PREVENTION  

The core prevention strategies include:
(11)

  

• administration of influenza vaccine  

• implementation of respiratory hygiene and cough etiquette  

• appropriate management of ill health care personnel. 

• adherence to infection control precautions for all patient-care activities and aerosol-

generating procedures  
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• implementing environmental and engineering infection control measures.  

• Control measures to stop transmission of the virus 

• Isolation of suspected or infected person 

• Hand hygiene measures 

 

Chemoprophylaxis:  

New WHO guidelines state that antiviral chemoprophylaxis is generally not recommended. 

Presumptive (post exposure) antiviral treatment may have particular benefits in only some 

higher risk situations such as where there is strong suspicion of person being infected.  

This is likely to be limited to healthcare settings such as groups of patients at higher risk for 

complications from influenza virus infection (including, but not limited to, transplant units, 

other patients with severe immunosuppression, neonatal units) and other highly vulnerable 

patients in other settings.  

In other situations where risk of infection is a cause for concern, caregivers are advised to 

monitor exposed, high risk patients closely for early signs and symptoms of acute 

respiratory infection and then to initiate antiviral treatment promptly.
(12) 

Vaccine prophylaxis: When vaccine first became available, the CDC Advisory Committee on 

Immunization Practices (ACIP) made recommendations for who should receive the 2009 

H1N1 vaccine first.
(13)  

These included  

• pregnant women because they are at higher risk of complications and can 

potentially provide protection to infants who cannot be vaccinated, household 

contacts and caregivers for children younger than 6 months of age because younger 

infants are at higher risk of influenza-related complications and cannot be 

vaccinated,  

• healthcare and emergency medical services personnel, all people from 6 months to 

24 years of age, children from 6 months to 18 years of age (because cases of 2009 

H1N1 influenza have been seen in children who are in close contact with each other 

in school and day care settings, which increases the likelihood of disease spread), 

young adults 19 to 24 years of age because many cases of 2009 H1N1 influenza have 

been seen in these healthy young adults and they often live, work, and study in close 

proximity, and they are a frequently mobile population and persons aged 25 to 64 

years who have health conditions associated with higher risk of medical 

complications from influenza. 

Since these groups have now had the chance to receive the 2009 H1N1 vaccine, everyone, 

including people 65 years and older are now recommended to seek the vaccine. 

• All people in a recommended vaccination target group who did not have 2009 H1N1 

virus infection confirmed by real-time reverse transcriptase-polymerase chain 

reaction (rRT-PCR) test should be vaccinated with the 2009 H1N1 vaccine. 

• People who had an illness confirmed by rRT-PCR to be 2009 H1N1 virus earlier in 

2009 can be considered to be immune and do not need to be vaccinated this year.  
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• However, most people with respiratory illnesses have not had testing with the rRT-

PCR test, but who became ill within 1-4 days after close contact with a person with 

lab confirmed 2009 H1N1 influenza might have been infected with 2009 H1N1, they 

cannot be certain since many pathogens can cause respiratory illness. These people 

should get the 2009 H1N1 vaccine as recommended for their age and risk group. 

• People who were infected with the 2009 H1N1 virus and who are not severely 

immune compromised will likely have immunity to subsequent infection with 2009 

H1N1 virus. However, vaccination of a person with some existing immunity to the 

2009 H1N1 virus will not be harmful, and patients who are uncertain about how they 

were diagnosed should get the 2009 H1N1 vaccine.  

• People recommended for seasonal vaccine should get a seasonal vaccine because 

infection with the 2009 H1N1 virus does not provide protection against seasonal 

influenza viruses.  

• In addition, vaccines are not effective immediately after administration.  At least 2 

weeks must pass for the vaccine to take effect. Therefore, a history of vaccination 

does not rule out influenza.
 

• Previous vaccination is not a contraindication to antiviral drug treatment. Treatment 

recommendations for vaccinated individuals should parallel those for unvaccinated 

persons.
 

• Persons who are vaccinated with live attenuated influenza vaccines and who are 

given antiviral drugs within 48 hours before or up to two weeks after vaccination 

might not develop immunity and should be revaccinated.
(10) 

Vaccination types: H1N1 influenza vaccines are available to protect against 2009 H1N1 

influenza. It is of two types inactivated and live attenuated vaccines. 

1. Inactivated vaccine is a killed vaccine and is given as intramuscular injection. Some 

inactivated 2009 H1N1 vaccine contains a preservative called thimerosal to keep it 

free from germs. The clinicians should administer two doses of 2009 H1N1 

monovalent vaccine to children 6 months through 9 years of age. Persons 10 years 

and older should receive one dose. Inactivated 2009 H1N1 vaccine may be given at 

the same time as other vaccines, including seasonal influenza vaccine.  

Side effects: 

Mild problems: Soreness, redness, tenderness, or swelling where the shot was given, 

fainting (mainly adolescents), headache, muscle aches, fever and nausea are some of 

the side effects. If these problems occur, they usually begin soon after the shot and 

last 1-2 days. 

Severe problems: Life-threatening allergic reactions to vaccines are very rare. If they 

do occur, it is usually within a few minutes to a few hours after the shot. 

Rare problems: Some people have suggested that thimerosal might be related to 

autism. In 2004 a group of experts at the Institute of Medicine reviewed many 

studies looking into this theory, and found no association between thimerosal and 

autism. Additional studies since then reached the same conclusion. 
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In 1976, an earlier type of swine flu vaccine was associated with cases of Guillain-

Barré Syndrome (GBS). Since then, flu vaccines have not been clearly linked to GBS.  

Contraindications: Influenza A (H1N1) 2009 Monovalent Vaccine is contraindicated 

in individuals with known hypersensitivity to eggs, neomycin, or polymyxin, or in 

anyone who has had a life-threatening reaction to previous influenza vaccination. 

Warnings and Precautions: 

Guillain-Barré Syndrome (GBS): If GBS has occurred within 6 weeks of previous 

influenza vaccination, the decision to give Influenza A (H1N1) 2009 Monovalent 

Vaccine should be based on careful consideration of the potential benefits and risks.  

Altered Immunocompetence: If Influenza A (H1N1) 2009 Monovalent Vaccine is 

administered to immunocompromised persons, including those receiving 

immunosuppressive therapy, the immune response may be diminished. 

Children and Over-the-Counter Cold Medications, Including Aspirin: 

Aspirin or aspirin-containing products (e.g. bismuth subsalicylate – PeptoBismol) 

should not be administered to any child or adolescent less than 19 years of age with 

confirmed or suspected influenza due to the risk of Reye’s syndrome. For relief of 

fever, other anti-pyretic medications such as acetaminophen or non-steroidal anti-

inflammatory drugs are recommended.
(14)

 

2. Live attenuated Influenza vaccine (LAIV):  

LAIV (Nasal Spray) is recommended in people from 2 to 24 years of age; are from 25 

to 49 years of age and live with or care for infants younger than 6 months of age, are 

health care or emergency medical personnel. As more vaccine becomes available, 

other healthy 25 to 49 year olds should also be vaccinated.  

Contraindications: 

• pregnant women,  

• severe (life-threatening) allergy to eggs, or to any other substance in the 

vaccine. 

• children younger than 2 and adults 50 years and older  

• anyone with a weakened immune system,  

• anyone with a long-term health problem such as heart disease, kidney or liver 

disease, lung disease, metabolic disease such as diabetes, asthma, anemia and 

other blood disorders. 

• children younger than 5 years with asthma or one or more episodes of wheezing 

during the past year, 

• anyone with certain muscle or nerve disorders (such as cerebral palsy) that can 

lead to breathing or swallowing problems, 

• anyone in close contact with a person with a severely weakened immune system 

(requiring care in a protected environment, such as a bone marrow transplant 

unit), 
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• children or adolescents on long-term aspirin treatment. If you are moderately or 

severely ill, you might be advised to wait until you recover before getting the 

vaccine. If you have a mild cold or other illness, there is usually no need to wait.  

• Children 2 to 9 years of age should get two doses of vaccine, about a month 

apart. Older children and adults need only one dose.   

Caution and inform: if you ever had a life-threatening allergic reaction after a dose 

of seasonal flu vaccine, Guillain-Barré syndrome (a severe paralytic illness also called 

GBS). H1N1 LAIV and seasonal LAIV should not be given together.  

Side effects: 

Mild problems:  

Some children and adolescents 2-17 years of age have reported mild reactions, 

including runny nose, nasal congestion or cough, fever, headache and muscle aches, 

wheezing, abdominal pain or occasional vomiting or diarrhea  

Some adults 18-49 years of age have reported runny nose or nasal congestion, sore 

throat, cough, chills, tiredness/weakness, headache.  

Life-threatening allergic reactions to vaccines are very rare. If they do occur, it is 

usually within a few minutes to a few hours after the vaccination. LAIV has not been 

linked to GBS.  

Limitations of Vaccine Effectiveness: Vaccination with Influenza A (H1N1) 2009 

Monovalent Vaccine may not protect all individuals.
(14,15) 

 

PREGNANCY AND H1N1 INFLUENZA  

Pregnancy increases the risk of complications, hospitalization, and severe disease.  One 

study estimated the risk of hospitalization for 2009 H1N1 to be four times higher for 

pregnant women than for the general population.
(16) 

There is insufficient data available on 

transmission of maternal 2009 H1N1 influenza virus infection to the newborn at delivery 

and immediately postpartum.  

Currently, there have been no reports of 2009 H1N1 virus infection in the fetus transmitted 

via the placenta. However, at delivery the newborn may be exposed to infected respiratory 

secretions through droplet transmission from a symptomatic mother. The newborn’s 

immune system lacks antigenic experience with microorganisms, including viruses. Some 

immunologic competence is transferred via maternal antibodies crossing the placenta 

during the third trimester. Further immunologic maturity is gradually acquired through 

antigenic experience during the first few months of life. Data currently show that infants 

under 1 year of age are at risk of severe illness, hospitalization, and death secondary to 2009 

H1N1 virus infection. Newborn infants of mothers with suspected or confirmed 2009 H1N1 

during the intrapartum period lack specific protective antibodies that might be acquired by a 

fetus after maternal immunization with 2009 H1N1 vaccine or recovery from infection. In 

addition, antiviral chemoprophylaxis is not recommended for infants less than 3 months 

where medication effects are unknown.
(17)

 

Treatment: While oseltamivir and zanamivir are "Pregnancy Category C" medications, 

meaning no clinical studies have been conducted to assess the safety of these medications 
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for pregnant women, available data suggest pregnant women with suspected or confirmed 

influenza should receive prompt antiviral therapy (as in the table I), and pregnancy should 

not be considered a contraindication to treatment with oseltamivir or zanamivir. Oseltamivir 

is preferred for treatment of pregnant women because of its systemic activity. Postpartum 

women, similar to pregnant women, might be at increased risk for severe complications and 

death from 2009 H1N1 influenza.  The transition to normal immune, cardiac, and respiratory 

function occurs quickly, but not immediately after delivery, therefore, they are also 

considered at increased risk. Prompt empiric antiviral treatment is indicated for suspected 

or confirmed 2009 H1N1 influenza in women who are up to 2 weeks postpartum regardless 

of how the pregnancy ended.
(10)

 

Vaccination: Research has found that babies of vaccinated pregnant women get sick 

with influenza less often than do babies whose mothers did not get vaccinated.  

• The live attenuated flu vaccine—a nasal spray—is not approved for pregnant 

women. This vaccine is made with live, weakened flu virus. Nasal spray flu vaccine 

should be used only in healthy people 2-49 years of age who are not pregnant. Only 

killed H1N1 influenza vaccine is advised in pregnant patients. 

• The nasal spray vaccine is safe for women after they have delivered, even if they are 

nursing. If a woman is getting her vaccines after delivery, she can get the nasal spray 

flu vaccine.  

• There is no evidence that thimerosal (a mercury preservative in vaccine that comes 

in multi-dose vials) is harmful to a pregnant woman or a fetus. However, because 

some women are concerned about thimerosal during pregnancy, vaccine companies 

are making preservative-free seasonal flu vaccine and 2009 H1N1 flu vaccine in 

single-dose syringes for pregnant women and small children. CDC advises pregnant 

women to get flu shots either with or without thimerosal.  

• Both seasonal influenza shots and 2009 H1N1 influenza shots are recommended for 

pregnant women at any time during pregnancy.  

• A pregnant woman who had a flu-like illness at any time in the past should still get 

the 2009 H1N1 vaccination because she cannot assume that the illness she had was 

caused by the 2009 H1N1 virus. Pregnant women who had flu symptoms in the past 

do not need to be tested now, but should get the vaccine.  

• Pregnant women should not receive nasal spray for the seasonal or 2009 H1N1 flu 

vaccine, but it is okay for a pregnant woman to be around a family member or 

another close contact who has received nasal spray flu vaccine.  

• Both seasonal and 2009 H1N1 flu vaccines should be given to breastfeeding mothers 

and breastfeeding women can receive either the shot or the nasal spray form of the 

vaccine. Breastfeeding is fully compatible with flu vaccination and preventing the flu 

in mothers can reduce the chance that the infant will get the flu. Also, by 

breastfeeding, mothers can pass on to the infant the antibodies that their bodies 

make in response to the flu shots, which can reduce the infant’s chances of getting 

sick with the flu. This is especially important for infants less than 6 months old, who 

have no other way of receiving vaccine antibodies, since they are too young to be 

vaccinated.(18) 
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