
PANDEMIC INFLUENZA A 

(H1N1) 2009 

SWINE FLU 



• A novel influenza A (H1N1) virus of swine origin emerged 

among people in Mexico during the spring of 2009 and spread 

with travellers worldwide, resulting in the first influenza pandemic 

since 1968. As of October 2009, 195 countries have reported 

confirmed human cases of pandemic (H1N1) 2009. 

• The pandemic (H1N1) 2009 influenza virus differs in its 

pathogenicity from seasonal influenza in two key aspects. First, 

as the majority of human population has little or no pre-existing 

immunity to the virus, the impact of the infection has been in a 

wider age range, in particular among children and young adults. 

Secondly, the virus can infect the lower respiratory tract and 

cause rapidly progressive pneumonia especially in children and 

young to middle-aged adults. While the majority of illnesses 

caused by pandemic (H1N1) 2009 virus infection have been self-

limited mild-to-moderate uncomplicated disease, severe 

complications including fatal outcomes have been reported.



• The world is now in post-pandemic period. In India it causes 

local outbreaks. Till 2020, India reported 1,62,415 cases and 

11,073 deaths, a case fatality rate of 6.81 percent . During 2020,  

in India reported 2721 cases and 44 deaths, a case fatality rate 

of 1.61 percent.

 INCUBATION PERIOD
The incubation period appears to be approximately 2–3 days, 

but could range upto 8 days 

 CASE DEFINITIONS
• Suspected case : A suspected case of influenza A (H,N,) 

2009 is defined as a person with acute febrile respiratory illness 

(fever ≥38°C) with onset (a) within 7 days of close contact with a 

person who is a confirmed case of influenza A (H,N,) 2009 virus 

infection, or; (b) within 7 days of travel to areas where there are 

one or more confirmed cases, or (c) resides in a community 

where there are one or more confirmed influenza A (H,N,) 2009 

cases. 



• Probable case : A probable case of influenza A (H,N,) 2009 
virus infection´ is defined as a person with an acute febrile 
respiratory illness who : (1) is positive for influenza A, but 
unsubtypable for H1 and H3 by influenza RT-PCR or reagents 
used to detect seasonal influenza virus infection, or; (2) is 
positive for influenza A by an influenza rapid test or an influenza 
immunofluoresence assay (IFA) and meets criteria for a 
suspected case, or; (3) individual with a clinically compatible 
illness who died of an unexplained acute- respiratory illness who 
is considered to be epidemiollogically linked to a probable or 
confirmed case.

• Confirmed case : A confirmed case of pandemic influenza A 
(H,N,) 2009 virus infection is defined as a person with an acute 
febrile respiratory illness with laboratory confirmed influenza A 
(H,N,) 2009 virus infection at WHO approved laboratory by one 
or more of the following tests (a) Real Time PCR  (b)Viral 
culture  (c)Four-fold rise in influenza A (H,N,) virus specific 
neutralizing antibodies.



CLINICAL FEATURES
 Uncomplicated influenza 

• ILI symptoms include : fever, cough, sore throat, 

rhinorrhoea, headache, muscle pain, and malaise, but no

shortness of breath and no dyspnoea. 

• Gastrointestinal illness may also be present, such as 

diarrhoea and/or vomiting ,especially in children, but 

without evidence of dehydration.

 Complicated or severe influenza

• Presenting clinical (e.g. shortness of breath/ dyspnoea, 

tachypnea, hypoxia) and/or radiological signs of lower 

respiratory tract disease (e.g.pneumonia), central nervous 

system (CNS) involvement (e.g. encephalopathy, encephalitis), 

severe dehydration, complications, such as renal failure, 

multiorgan failure, and septic shock. Other complications can 

include rhabdomyolysis and myocarditis.



• Patients who present 

initially with uncomplicated 

influenza may progress to 

more severe disease. 

Progression can be rapid 

(i.e. within 24 hours). 

• Cardio-pulmonary 

symptoms such as 

Shortness of breath, 

turning blue, bloody or 

coloured sputum, chest 

pain, and low blood 

pressure , Hypoxia.

SIGNS & SYMPTOMS OF PROGRESSIVE DISEASE 



• CNS Symptoms such as  

Altered mental status, 

unconsciousness,recurring or 

persistent convulsions 

(seizures), severe weakness, 

or paralysis. 

• Evidence of sustained virus 

replication or invasive 

secondary bacterial infection 

(e.g. persistent high fever 

and other symptoms 

beyond 3 days). 

Severe dehydration, 

manifested as decreased 

activity, dizziness, decreased 

urine output, and lethargy.



 Babies and children may have different symptoms.

• Fast or Laboured breathing.

• Fever combined with a rash.

• Confusion or impatience, Trouble waking up.

• Not drinking enough fluids.

• Flu-like symptoms that go away and then return with a fever 

and cough.

Risk Factors of severe or fatal illness
• Risk are highest in three groups: pregnant women, 

especially during the third trimester of pregnancy, children 

younger than 2 years of age, and people with chronic 

lung disease(COPD,asthma), Cardiac disorders(CCF) , 

Renal Impairment, Hepatic Disorders, Neurological 

disorders, obesity, diabetes can increase the risk of 

severe disease.



Diagnosis
• Reverse transcriptase polymerase 

chain reaction (RT-PCR) will provide 
the most timely and sensitive 
detection of the infection. Clinical 
specimens such as nasal or 
nasopharyngeal samples, and a 
throat swab to be collected 

• Uncomplicated influenza can be 
diagnosed based on signs and 
symptoms presented by patients when 
influenza is known to be circulating in a 
community. All patients should be 
advised to return to their health care 
provider for follow-up if they develop 
signs or symptoms of progressive 
disease.



• Several rapid 
influenza diagnostic 
tests including (so-
called point-of-care 
diagnostic tests) are 
commercially available. 
However, studies 
indicate that rapid 
diagnostic tests miss 
many infections with 
pandemic (H,N,) 2009 
virus and, therefore, 
negative results cannot 
rule out disease, and 
should not be used as 
grounds to withhold 
therapy or lift infection 
control measures.



 Infection control 

• Evidence to date suggests that 

pandemic (H,N,) 2009 virus is 

transmitted similarly as 

seasonal influenza Á and B 

viruses. 

• Cover your nose and mouth 

with a tissue when you cough 

or sneeze.

• If you don’t have a tissue, 

cough or sneeze into your 

elbow, not your hands.

• Put used tissues in the trash.

• Wash your hands often with 

soap and water or use an 

alcohol-based hand sanitizer.



• Avoid touching your eyes, 

nose, or mouth.

• Avoid people who are sick.

• Wear a mask if you’re 

traveling or around large 

groups of people.

• Don’t share personal items, 

such as makeup, utensils, 

or sports or office 

equipment.

• If you get sick, stay home 

from work or school. Avoid 

being around people. Stay 

home for at least 24 hours 

after your fever breaks.



• Whenever performing 

high-risk aerosol-

generating procedures 

(for example, 

bronchoscopy or any 

procedure involving 

aspiration of the 

respiratory tract) use a 

particulate respirator 

(N95)Personal 

Protective Equipment 

and carry out the 

procedure in an 

adequately ventilated 

room, either naturally 

or mechanically.



• The duration of isolation precautions for 

hospitalized patients with influenza 

symptoms should be continued for 7 days 

after onset of illness or 24 hours after the 

resolution of fever and respiratory 

symptoms, whichever is longer, while a 

patient is in a health-care facility. For 

prolonged illness with complications (i.e. 

pneumonia), control measures should be 

used during the duration of acute illness 

(i.e. until the patient has improved 

clinically). Special attention is needed in 

caring for immunosuppressed patients 

who may shed virus for a longer time 

period and are also at increased risk for 

development of antiviral resistant virus. 



Pandemic influenza A (H,N,) 2009 vaccine

• In response to the 
pandemic, over 30 
pandemic (H,N,) 2009 
vaccines were licensed 
worldwide. These 
include live attenuated 
vaccines; inactivated 
unadjuvanted vaccines 
(split, subunit virion
or whole virion); and 
inactivated adjuvanted
vaccines (split or 
subunit virion)



A. INACTIVATED VACCINE
• It is a monovalent vaccine containing antigen equivalent to 

A/California/7/2009 (H,N,) V – like strain, 15 micrograms of 
haemagglutinin per 0.5 ml dose . Inactivated vaccines contain 
thiomersal if they are supplied in multidose vials (10 dose of 
0.5 ml). 

• Though the vaccine can be used within 7 days after 
opening the vial, it is preferred that the open vial is used 
completely in a given session day. This will minimize the risk of 
adverse effects of immunization due to programmatic errors 
and also reduce vaccine wastage. The vaccine should be 
stored between 2°C-8°C. It should not be frozen.

• The vaccine is administered as single dose intramuscular 
injection in the upper arm. In infants aged more than .6 
months and young children thigh is the preferred site for 
vaccination. Inactivated influenza vaccine can be given at the 
same time as other injectable, non-influenza vaccines, but the 
vaccine should be administered at different injection site. 
Seasonal influenza and pandemic influenza vaccines can be 
administered together.



 SIDE-EFFECTS :
• Inactivated vaccines, administered by 

injection, commonly cause local 
reactions such as soreness, swelling 
and redness at the injection site, and 
less often can cause fever, muscle or 
joint-aches or headache. These 
symptoms are generally mild and do 
not need medical attention, and last for 
1-2 days. Fever, aches and headaches 
can occur more frequently in children 
compared to elderly people. Rarely, 
these inlfuenza vaccines can cause 
allergic reactions such as hives, rapid 
swelling of deeper skin layers and 
tissues, asthma or a severe 
multisystem allergic reaction due to 
hypersensitivity to certain components.



 CONTRAINDICATIONS : As a general 
rule inactivated vaccines should not be 
administered to certain category of 
people. Like,

• Allergy to Chicken - Eggs

• History of Anaphylatic reactions 

• History of a severe Reaction to other 
influenza vaccination

• People who developed Guillain-Barre
Syndrome within 6 weeks of getting an 
influenza vaccine

• Children less than 6 months of 
age(inactivated influenza vaccine is not 
approved for this age group)

• People who have a moderate to severe 
illness with a Fever (they should wait till 
they recover to get vaccinated.)



B. LIVE ATTENUATED VACCINE

Live attenuated vaccines 

are given via a nasal 

spray, and can commonly 

cause runny nose, nasal 

congestion, cough and can 

less frequently cause sore 

throat, low grade fever, 

irritability and muscle-

aches and headache. 

Wheezing and vomiting 

episodes have been 

described in children 

receiving live influenza 

vaccines



IMMUNITY
• Pandemic influenza vaccine does not give 100 per cent 

protection against the disease but they greatly reduce the 

risk of disease. Influenza vaccine only becomes effective 

about 14 days after vaccination. Those infected shortly 

before (1–3 days) or shortly after immunization can still get 

the disease.Vaccinated individuals can also get influenza 

caused by a different strain of influenza virus, for which the 

vaccine does not provide protection.

TREATMENT
• Mild illness :- basic supportive care (to relieve aches or fever) 

is sufficient for most people.

• for high risk populations, antimicrobials for co-infections, and 

proactive observation for progression of illness. 



• In hospital settings, health 
providers should monitor 
oxygen levels closely and 
supplement oxygen as 
needed, Careful fluid 
replacement and other 
supportive care following 
guidelines.

• When pneumonia is present 
patients should be treated with 
both antiviral medication and 
antibiotics for other infections.

• Severe pneumonia is often
associated with failure of 
other organs, or marked 
worsening of underlying
asthma or chronic 
obstructive airway disease.



• many patients 

progressing to respiratory 

failure or ARDS  within 

24 hours, requiring 

immediate admission to an 

intensive care unit. 

Those Patient requiring 

mechanical ventilation 

and other intensive care 

support. However, some 

patients do not respond 

well to conventional 

ventilatory support, further 

complicating the treatment







ANTIVIRAL THERAPY
• Pandemic influenza A (H,N,) 2009 virus is currently 

susceptible to the neuraminidase inhibitors (NAIS) 
oseltamivir and zanamivir, but resistant to the M2 inhibitors 
amantadine or rimantadine.

• In general, antiviral treatment recommendations are:

• Patients who have severe or progressive illness should be 
treated with antiviral medication as soon as possible.

• People with mild symptoms but who are at higher risk for 
severe illness (e.g. pregnant women, infants and young 
children& Having chronic lung & heart Disease) should start 
antiviral treatment as soon as possible.

• Antiviral treatment is not necessary for people have 
uncomplicated, or mild, illness and are not in a high risk 
group for severe illness.

• Mothers who are breastfeeding can continue breastfeeding 
while ill and receiving antiviral treatment.



• doses of oseltamivir and longer duration of treatment may be 

appropriate. In adults, a dose of 150 mg twice daily is being 

used in some situations. or if the virus is resistant to 

oseltamivir, patients  should be treated with zanamivir.

• In patients who have persistent severe illness despite 

oseltamivir treatment, there are few licensed alternative 

antiviral treatments. In these situations, clinicians have 

considered intravenous administration of alternative antiviral 

drugs such as zanamivir, peramivir, and ribavirin.

 Cautions for Alternative Treatment:

• Ribavirin should not be administered as monotherapy or 

should not be administered to pregnant women; and

• Zanamivir formulated as a powder for inhalation should not be 

delivered via nebulization due to the presence of lactose, 

which may compromise ventilator function.



 OSELTAMIVIR

• Oseltamivir is indicated for 

treatment of influenza. For 

adults the recommended oral 

dose is 75 mg oseltamivir

twice daily for 5 days. 

• For infants less than 1 year of 

age recommended oral doses 

are as follows: 

>3 months to 12 

months

3 mg/kg, twice daily for 5 days

>1 month to 3 months 2.5 mg/kg, twice daily for 5 days 

0 to 1 month *  2 

mg/kg

twice daily for 5 days * 

There are no data available regarding the adminstration of 

oseltamivir to infants less than one month of age.



• For older children the recommended oral doses according to 

body weight are as follows: 
15 kg or less 30 mg twice a day for 5 days

15-23 kg 45 mg twice a day for 5 days

24-40 kg 60 mg twice a day for 5 days

>40 kg 75 mg twice a day for 5 days

 Zanamivir

• Zanamivir is indicated for 

treatment of influenza in adults 

and children (>5 years). The 

recommended dose for 

treatment of adults and children 

from the age of 5 years is two 

inhalations (2 x 5 mg) twice daily 

for 5 days.



 Chemoprophylaxis 
• Oseltamivir is the drug of choice 

for chemoprophylaxis to health 

care personnels and close 

contacts of suspected, probable or 

confirmed case of pandemic 

influenza A (H,N,} 2009. It should 

be given till 10 days after last 

exposure.
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