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ABSTRACT

Swine influenza (also called Pig influenza, swine flu, hog flu and pig flu) is an infection by any
one of several types of swine influenza virus. Swine influenza virus (V) or S-OIV (swine-origin
influenza virus) is any strain of the influenza family of viruses that is endemic in pigs. As of 2009,
the known SV strains include influenza C and the subtypes of influenza A known as H1N1,
HAIN2, H3N1, H3N2, and H2N3. Swine influenza virus is common throughout pig populations
worldwide. Transmission of the virus from pigs to humans is not common and does not always
lead to human influenza, often resulting only in the production of antibodies in the blood. If
transmission does cause human influenza, it is called zoonotic swine flu. People with regular
exposure to pigs are at increased risk of swine flu infection. The meat of infected animal posses
no risk of infection when properly cooked.

INTRODUCTION

The 2009 flu pandemic is a global outbreak of a retsain of HIN1 influenza virus, often

referred to as "swine flu" in the media. Althoudie tvirus, first detected in April 2009, contains
a combination of genes from swine, avian (bird)d &uman influenza viruses, it cannot be
spread by eating pork products or being around. @igs outbreak began in Veracruz, Mexico,
with evidence that there had been an ongoing epadéon months before it was officially
recognized as such. The Mexican government closest of Mexico City's public and private
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facilities in an attempt to contain the spreadhaf virus. However the virus continued to spread
globally, clinics were overwhelmed by people inétt and the World Health Organization
(WHO) and US Centers for Disease Control (CDC) ggabcounting cases and in June declared
the outbreak to be a pandemic.
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While only mild symptoms are experienced by theamj of people, some have more severe
symptoms. Mild symptoms may include fever, soredhr cough, headache, muscle or joint
pains, and nausea, vomiting, or diarrhea. Thosasktof a more severe infection include:
asthmatics, diabetics, those with obesity, heagatie, the immunocompromised, children with
neurodevelopmental conditions, and pregnant worireaddition, even for persons previously
very healthy, a small percentage of patients wéltelop viral pneumonia. This manifests itself
as increased breathing difficulty and typically wec 3—6 days after initial onset of flu
symptoms. Similar to other influenza viruses, pamdeH1NL1 is typically contracted by person
to person transmission through respiratory dropl@ysnptoms usually last 4-6 days. To avoid
spreading the infection, it is recommended thase¢hwith symptoms stay home, away from
school, work and crowded places. Those with moversesymptoms or those in an at risk group
may benefit from antivirals (oseltamivir or zanammivAs of December 4, 2009 (2009 -12-
04)[update], there are 9,797 confirmed deaths wodd. This figure is a sum of confirmed
deaths reported by national authorities and the Vgktes that total mortality (including deaths
unconfirmed or unreported) from the new H1N1 stiaifunquestionably higher" than this [1].

Figure-2: Electron microscope image of the reassorted HIN1 influenza virus
The viruses are ~100 nanometresin diameter
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Pandemic HIN1/09 I nfluenza

During the mid-20th century, identification of inénza subtypes became possible, allowing
accurate diagnosis of transmission to humans. Sirag only 50 such transmissions have been
confirmed. These strains of swine flu rarely passnfhuman to human. Symptoms of zoonotic
swine flu in humans are similar to those of inflezearand of influenza-like iliness in general,
namely chills, fever, sore throat, muscle paingese headache, coughing, weakness and general
discomfort.

Classification

Of the three genera of influenza viruses that cdusean flu, two also cause influenza in pigs,

with influenza A being common in pigs and influerRabeing rare. Influenza B has not been

reported in pigs. Within influenza A and influen€a the strains found in pigs and humans are
largely distinct, although because of reassortnteete have been transfers of genes among
strains crossing swine, avian, and human speciasdavies.

Influenza C

Influenza C viruses infect both humans and pigs$,dounot infect birds. Transmission between
pigs and humans has occurred in the past. For deamfluenza C caused small outbreaks of a
mild form of influenza amongst children in Japard @alifornia. Because of its limited host

range and the lack of genetic diversity in influern, this form of influenza does not cause
pandemics in humans.

Influenza A

Swine influenza is known to be caused by influeAzubtypes HIN1, HIN2, H2N3, H3N1 and

H3NZ2. In pigs, three influenza A virus subtypes K1 H1IN2, and H3N2) are the most common
strains worldwide. In the United States, the H1Nibtgpe was exclusively prevalent among
swine populations before 1998; however, since faigust 1998, H3N2 subtypes have been
isolated from pigs. As of 2004, H3N2 virus isolatledJS swine and turkey stocks were triple
reassortants, containing genes from human (HA, &i#&d PB1), swine (NS, NP and M) and

avian (PB2 and PA) lineages.

Surveillance

Although there is no formal national surveillangstem in the United States to determine what
viruses are circulating in pigs, there is an infatisurveillance network in the United States that
is part of a world surveillance network. Veterinamgdical pathologist, Tracey McNamara, set
up a national disease surveillance system in zeoause the zoos do active disease surveillance
and many of the exotic animals housed there hav&dsusceptibilities. Many species fall below
the radar of any federal agencies (including dogss, pet prairie dogs, zoo animals, and urban
wildlife), even though they may be important in #eely detection of human disease outbreaks.

History

Swine influenza was first proposed to be a diseals¢ed to human influenza during the 1918 flu
pandemic, when pigs became sick at the same timteusns. The first identification of an
influenza virus as a cause of disease in pigs ceduabout ten years later, in 1930. For the
following 60 years, swine influenza strains wenm@dt exclusively HIN1. Then, between 1997
and 2002, new strains of three different subtypesfave different genotypes emerged as causes
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of influenza among pigs in North America. In 199998, H3N2 strains emerged. These strains,
which include genes derived by reassortment fromdny swine and avian viruses, have become
a major cause of swine influenza in North AmeriBgassortment between H1IN1 and H3N2
produced HIN2. In 1999 in Canada, a strain of HéM&sed the species barrier from birds to
pigs, but was contained on a single farm [2].

R
%

Figure 2: Swineflu pandemics globally

The H1IN1 form of swine flu is one of the descendanft the strain that caused the 1918 flu
pandemic. As well as persisting in pigs, the dedasts of the 1918 virus have also circulated in
humans through the 20th century, contributing ® tlormal seasonal epidemics of influenza.
However, direct transmission from pigs to humansare, with only 12 cases in the U.S. since
2005. Nevertheless, the retention of influenzarsdran pigs after these strains have disappeared
from the human population might make pigs a resemwbere influenza viruses could persist,
later emerging to reinfect humans once human imtyuaithese strains has waned. Swine flu
has been reported numerous times as a zoonosismarts, usually with limited distribution,
rarely with a widespread distribution. Outbreakssimine are common and cause significant
economic losses in industry, primarily by causitgngng and extended time to market. For
example, this disease costs the British meat ingafiout £65 million every year.

1918 pandemic in humans: The 1918 flu pandemic in humans was associatel MAIN1 and
influenza appearing in pigs; this may reflect armmsis either from swine to humans or from
humans to swine. Although it is not certain in whitirection the virus was transferred, some
evidence suggests that, in this case, pigs cahghtlisease from humans. For instance, swine
influenza was only noted as a new disease of pigs9il8, after the first large outbreaks of
influenza amongst people. Although a recent phyletie analysis of more recent strains of
influenza in humans, birds, and swine suggeststti@at1918 outbreak in humans followed a
reassortment event within a mammal, the exactomgithe 1918 strain remains elusive. It is
estimated that anywhere from 50 to 100 million peogere killed worldwide. On February 5,
1976, in the United States an army recruit at Boxtsaid he felt tired and weak. He died the
next day and four of his fellow soldiers were Idtespitalized. Two weeks after his death, health
officials announced that the cause of death wasaastrain of swine flu. The strain, a variant of
H1N1, is known as A/New Jersey/1976 (H1N1). It wetected only from January 19 to
February 9 and did not spread beyond Fort Dix. Tieis strain appeared to be closely related to
the strain involved in the 1918 flu pandemic. Ma@g the ensuing increased surveillance
uncovered another strain in circulation in the UA3Victoria/75 (H3N2) spread simultaneously,
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also caused illness, and persisted until Marchr& laere reports of Guillain-Barré syndrome, a
paralyzing neuromuscular disorder, affecting somempte who had received swine flu
immunizations. Although if a link exists is stilbhclear, this syndrome may be a rare side-effect
of influenza vaccines. As a result, Di Justo writest "the public refused to trust a government-
operated health program that killed old people emgpled young people.” In total, 48,161,019
Americans, or just over 22% of the population, hagn immunized by the time the National
Influenza Immunization Program (NIIP) was effeclyvalted on December 16, 1976.

Overall, there were 1098 cases of Guillain-Barrédsgme (GBS) recorded nationwide by CDC

surveillance, 532 of which occurred after vaccioratand 543 before vaccination. There are
about one to two cases of GBS per 100,000 peo@ey grear, whether or not people have been
vaccinated. The vaccination program seems to haweased this normal risk of developing

GBS by about to one extra case per 100,000 vagmisatThe CDC states that most studies on
modern influenza vaccines have seen no link wittsGBthough one review gives an incidence

of about one case per million vaccinations [3].

Symptoms of Swine Flu
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Figure 3: Symptoms and prophylaxis of flu
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1988 zoonosis. In September 1988, a swine flu virus killed onenvam and infected others. 32-
year old Barbara Ann Wieners was eight months @egmvhen she and her husband, Ed,
became ill after visiting the hog barn at a coufatly in Walworth County, Wisconsin. Barbara
died eight days later, after developing pneumonfe only pathogen identified was an H1IN1
strain of swine influenza virus. Doctors were daolénduce labor and deliver a healthy daughter
before she died. Her husband recovered from higpgyms. Influenza-like illness (ILI) was
reportedly widespread among the pigs exhibitedthatfair. Of the 25 swine exhibitors aged 9 to
19 at the fair, 19 tested positive for antibodi@esStV, but no serious illnesses were seen. The
virus was able to spread between people, sincédaBh care personnel who had cared for the
pregnant woman developed mild influenza-like ilses and antibody tests suggested that they
had been infected with swine flu. However, thers wa community outbreak.

1998 US outbreak in swine: In 1998, swine flu was found in pigs in four Usates. Within a
year, it had spread through pig populations actbesUnited States. Scientists found that this
virus had originated in pigs as a recombinant fofmflu strains from birds and humans. This
outbreak confirmed that pigs can serve as a crieilblere novel influenza viruses emerge as a
result of the reassortment of genes from diffestrdins [3]. Genetic components of these 1998
triple-hybrid stains would later form six out ofetteight viral gene segments in the 2009 flu
outbreak.

2007 Philippine outbreak in swine: On August 20, 2007 Department of Agriculture offgce
investigated the outbreak (epizootic) of swineifiilNueva Ecija and Central Luzon, Philippines.
The mortality rate is less than 10% for swine €@loless there are complications like hog cholera.
On July 27, 2007, the Philippine National Meat kon Service (NMIS) raised a hog cholera
“red alert" warning over Metro Manila and 5 regioof Luzon after the disease spread to
backyard pig farms in Bulacan and Pampanga, evémede tested negative for the swine flu
virus.

2009 flu pandemic data
Area Confirmed deaths Increasein last 7 days
Worldwide (total) 9,797 +1,229 (13%)
European Union and EFTA 1,066 +208 (20%)
46 20%
Mediterranean and Middle East 775 +129 (17%)
Africa 111 +3 (3%)
North America 2,845 +661 (23%)
Central America and Caribbean 196 +21 (11%)
South America 2,998 +20 (1%)
Northeast Asia and South Asia 1,061 +138 (13%)
Southeast Asia 374 +3 (1%)
Australia and Pacific 216 +0 (0%)
Source: ECDC — December 7, 2009[2]

2009 outbreak in humans: The HIN1 viral strain implicated in the 2009 flan@lemic among
humans often is called "swine flu" because initggting showed many of the genes in the virus
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were similar to influenza viruses normally occugrin North American swine. Further research
has shown that three-quarters or six out of thateagne segments of the 2009 virus arose from
the 1998 North American swine flu strains which eged from the first-ever reported triple-
hybrid virus of 1998. In late April, Margaret Chahg World Health Organization's director-
general, declared a "public health emergency drivdtional concern” under the rules of the
WHO's new International Health Regulations whenfitirst two cases of the H1N1 virus were
reported in the United States, followed by hundrefisases in Mexico. Following the initial
cases in the USA and Mexico, on May 2, 2009, it wgsorted in pigs at a farm in Alberta,
Canada, with a link to the outbreak in Mexico. Thgs are suspected to have caught this new
strain of virus from a farm worker who recentlyueted from Mexico, then showed symptoms
of an influenza-like illness. These are probablsesa pending confirmation by laboratory
testing. The new strain was initially describechasapparent reassortment of at least four strains
of influenza A virus subtype H1N1, including oneagt endemic in humans, one endemic in
birds, and two endemic in swine. Subsequent arsatygigested it was a reassortment of just two
strains, both found in swine. Although initial refgoidentified the new strain as swine influenza
(i.e., a zoonosis originating in swine), its geoadrigin was only later revealed to have been
mostly a descendant of the triple-reassortmentsvishich emerged in factory farms in the
United States in 1998. Several countries took pismaary measures to reduce the chances for a
global pandemic of the disease. The 2009 swin&édkibeen compared to other similar types of
influenza virus in terms of mortality: "in the USdppears that for every 1000 people who get
infected, about 40 people need admission to hdsgithabout one person dies." There are fears
that swine flu will become a major global pandeiiche end of the year (coinciding with the
Northern Hemisphere winter months), with many cdesat planning major vaccination
campaigns [4].

Transmission

Transmission between pigs. Influenza is quite common in pigs, with about haflbreeding pigs
having been exposed to the virus in the US. Anidg®db the virus are also common in pigs in
other countries. The main route of transmissiothisugh direct contact between infected and
uninfected animals. These close contacts are pktig common during animal transport.
Intensive farming may also increase the risk afigraission, as the pigs are raised in very close
proximity to each other. The direct transfer of theis probably occurs either by pigs touching
noses, or through dried mucus. Airborne transmissibirough the aerosols produced by pigs
coughing or sneezing are also an important meamgeaftion. The virus usually spreads quickly
through a herd, infecting all the pigs within justfew days. Transmission may also occur
through wild animals, such as wild boar, which spread the disease between farms.

Transmission to humans. People who work with poultry and swine, especigigople with
intense exposures, are at increased risk of zaomufection with influenza virus endemic in
these animals, and constitute a population of huhwsts in which zoonosis and reassortment
can co-occur. Vaccination of these workers aganfitenza and surveillance for new influenza
strains among this population may therefore be mmportant public health measure.
Transmission of influenza from swine to humans wiwk with swine was documented in a
small surveillance study performed in 2004 at theversity of lowa. This study among others
forms the basis of a recommendation that peoplese/mbs involve handling poultry and swine
be the focus of increased public health surveiban®ther professions at particular risk of
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infection are veterinarians and meat processingevsr although the risk of infection for both of
these groups is lower than that of farm workers.

Interaction with avian H5N1 in pigs. Pigs are unusual as they can be infected witluentta
strains that usually infect three different specegs, birds and humans. This makes pigs a host
where influenza viruses might exchange genes, pindunew and dangerous strains. Avian
influenza virus H3N2 is endemic in pigs in Chinaddrmas been detected in pigs in Vietham,
increasing fears of the emergence of new variaainst H3N2 evolved from H2N2 by antigenic
shift. In August 2004, researchers in China fourtdNH in pigs. These H5N1 infections may be
quite common: in a survey of 10 apparently hegtigg housed near poultry farms in West Java,
where avian flu had broken out, five of the pig pdea contained the H5N1 virus. The
Indonesian government has since found similar tesolthe same region. Additional tests of
150 pigs outside the area were negative [5].

Signsand symptoms

In swine: In pigs influenza infection produces fever, lethargneezing, coughing, difficulty
breathing and decreased appetite. In some casemfdation can cause abortion. Although
mortality is usually low (around 1-4%), the viruancproduce weight loss and poor growth,
causing economic loss to farmers. Infected pigsas@up to 12 pounds of body weight over a 3
to 4 week period.

In humans: The symptoms of swine flu are similar to othetuahzas, and may include a fever,
cough (typically a "dry cough"), headache, musclgomt pain, sore throat, chills, fatigue, and
runny nose. Diarrhea, vomiting, and neurologicalbpgms have also been reported in some
cases. People at higher risk of serious complioatimclude those aged over 65, children
younger than 5, children with neurodevelopmentahd@ions, pregnant women (especially
during the third trimester), and those of any ag#h wnderlying medical conditions, such as
asthma, diabetes, obesity, heart disease, or a emedkimmune system (e.g., taking
immunosuppressive medications or infected with HMbpre than 70% of hospitalizations in the
US have been people with such underlying condifi@asording to the CDC. A study from
Australia and New Zealand estimated that the denfianiCU beds due to viral pneumonia was
much higher during the pandemic than in previodisiémza seasons. A Canadian study reported
that intensive care capacity in Winnipeg, Maniteles "seriously challenged” at the peak of the
outbreak, with full occupancy of all regional ICléds.

In adults: In adults, shortness of breath, pain in the cloesatbdomen, sudden dizziness, or
confusion may require emergency care. In both ofldand adults, persistent vomiting or the
return of flu-like symptoms that include a fevedasough may require medical attention. If it
follows the same pattern as in children, a relaggie high fever may in fact be pneumonia.

In children: As with the seasonal flu, certain symptoms mayuireqemergency medical
attention. In children, signs of respiratory disgenclude blue lips and skin, dehydration, rapid
breathing, excessive sleeping, seizures, and gigntfirritability including a lack of desire to be
held [6].
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Figure 4: Thermal scanning of passengersarriving at Singapore Changi airport

The CDC recommends real time RT-PCR as the methathace for diagnosing H1IN1. This
method allows a specific diagnosis of novel inflzeeifH1N1) as opposed to seasonal influenza.
Near-patient point of care tests are in development

Prevention
Prevention of swine influenza has three componeptevention in swine, prevention of
transmission to humans, and prevention of its spagsaong humans.

Diagnosis

In swine: Methods of preventing the spread of influenza amamgne include facility
management, herd management, and vaccination (ATceke: QI09AA03). Because much of
the illness and death associated with swine flolves secondary infection by other pathogens,
control strategies that rely on vaccination mayirmifficient. Control of swine influenza by
vaccination has become more difficult in recentadiess, as the evolution of the virus has
resulted in inconsistent responses to traditioratcines. Standard commercial swine flu
vaccines are effective in controlling the infectimhen the virus strains match enough to have
significant cross-protection, and custom (autogshmaccines made from the specific viruses
isolated are created and used in the more difficates. Present vaccination strategies for SIV
control and prevention in swine farms typicallylude the use of one of several bivalent SIV
vaccines commercially available in the United Sta@f the 97 recent H3N2 isolates examined,
only 41 isolates had strong serologic cross-reastiwith antiserum to three commercial SIV
vaccines. Since the protective ability of influenvzecines depends primarily on the closeness of
the match between the vaccine virus and the epaeiris, the presence of nonreactive H3N2
SIV variants suggests that current commercial veescimight not effectively protect pigs from
infection with a majority of H3N2 viruses. The Uzt States Department of Agriculture
researchers say that while pig vaccination keegs friom getting sick, it does not block
infection or shedding of the virus [7].

In humans: Swine can be infected by both avian and humanentta strains of influenza, and
therefore are hosts where the antigenic shiftsamur that create new influenza strains. The
transmission from swine to human is believed tauocgainly in swine farms where farmers are
in close contact with live pigs. Although strairfssaine influenza are usually not able to infect
humans this may occasionally happen, so farmeryvataidinarians are encouraged to use a face
mask when dealing with infected animals. The useactines on swine to prevent their infection
is a major method of limiting swine to human trarssion. Risk factors that may contribute to
swine-to-human transmission include smoking andwesring gloves when working with sick
animals. Influenza spreads between humans throoghhing or sneezing and people touching
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something with the virus on it and then touchingitown nose or mouth. Swine flu cannot be
spread by pork products, since the virus is notstratted through food. The swine flu in humans
is most contagious during the first five days & itness although some people, most commonly
children, can remain contagious for up to ten ddysmgnosis can be made by sending a
specimen, collected during the first five daysdaalysis.

Recommendations to prevent spread of the virus grhamans include using standard infection
control against influenza. This includes frequeashing of hands with soap and water or with
alcohol-based hand sanitizers, especially aftergoeut in public. Chance of transmission is also
reduced by disinfecting household surfaces, whiah be done effectively with a diluted
chlorine bleach solution. Experts agree that haadhimng can help prevent viral infections,
including ordinary influenza and the swine flu \druAlso avoiding touching eyes, nose and
mouth with hands prevents flu. Influenza can spreadoughs or sneezes, but an increasing
body of evidence shows small droplets containirgguinus can linger on tabletops, telephones
and other surfaces and be transferred via the rnigethe mouth, nose or eyes. Alcohol-based
gel or foam hand sanitizers work well to destroguses and bacteria. Anyone with flu-like
symptoms such as a sudden fever, cough or mudoés atiould stay away from work or public
transportation and should contact a doctor for@vbocial distancing is another tactic. It means
staying away from other people who might be inféecend can include avoiding large
gatherings, spreading out a little at work, or p@hstaying home and lying low if an infection is
spreading in a community. Public health and otlesponsible authorities have action plans
which may request or require social distancingoastidepending on the severity of the outbreak

[8].

Al

Figure5: Thermal imaging era& screen, photographed in an airport terminal in Greece
Thermal imaging can detect elevated body temperature, one of the signs of the virus N1H1 (Swine influenza)

Vaccination

Vaccines are available for different kinds of swihe The U.S. Food and Drug Administration
(FDA) approved the new swine flu vaccine for us¢hi@ United States on September 15, 2009.
Studies by the National Institutes of Health (NIBphow that a single dose creates enough
antibodies to protect against the virus within alddudays.

Treatment

In swine: As swine influenza is rarely fatal to pigs, littlatment beyond rest and supportive

care is required. Instead veterinary efforts amused on preventing the spread of the virus
throughout the farm, or to other farms. Vaccina@o animal management techniques are most
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important in these efforts. Antibiotics are alse@digo treat this disease, which although they
have no effect against the influenza virus, do hglpvent bacterial pneumonia and other
secondary infections in influenza-weakened herds.

In humans: If a person becomes sick with swine flu, antivolaigs can make the illness milder
and make the patient feel better faster. They msy prevent serious flu complications. For
treatment, antiviral drugs work best if started rscafter getting sick (within 2 days of
symptoms). Beside antivirals, supportive care anémr in hospital, focuses on controlling
fevers, relieving pain and maintaining fluid balan@as well as identifying and treating any
secondary infections or other medical problems. Th8. Centers for Disease Control and
Prevention recommends the use of Tamiflu (oseltegnior Relenza (zanamivir) for the
treatment and/or prevention of infection with swinfluenza viruses; however, the majority of
people infected with the virus make a full recovevithout requiring medical attention or
antiviral drugs. The virus isolates in the 2009boeék have been found resistant to amantadine
and rimantadine. In the U.S., on April 27, 200% BDA issued Emergency Use Authorizations
to make available Relenza and Tamiflu antiviralgdrto treat the swine influenza virus in cases
for which they are currently unapproved. The agessyed these EUAs to allow treatment of
patients younger than the current approval allowgsta allow the widespread distribution of the
drugs, including by non-licensed volunteers [9].

Diagnosis

Confirmed diagnosis of pandemic H1N1/09 flu regeiitesting of a nasopharyngeal, nasal, or
oropharyngeal tissue swab from the patient. Rea#-tRT-PCR is the recommended test as
others are unable to differentiate between pandéthidl/09 and regular seasonal flu. However,
most people with flu symptoms do not need a testpfndemic HIN1/09 flu specifically,
because the test results usually do not affecrehemmended course of treatment. The CDC
recommends testing only for people who are hospadlwith suspected flu, pregnant women,
and people with weakened immune systems. For thee mimagnosis of influenza and not
pandemic H1N1/09 flu specifically, more widely dahie tests include rapid influenza
diagnostic tests (RIDT), which yield results in abd0 minutes, and direct and indirect
immunofluorescence assays (DFA and IFA), which takéd hours; DFA and IFA are more
sensitive to pandemic H1N1/09 virus than RIDT. Doiehe high rate of RIDT false negatives,
the CDC advises that patients with illnesses coiblgatvith novel influenza A (H1N1) virus
infection but with negative RIDT results should tbeated empirically based on the level of
clinical suspicion, underlying medical conditiosgyerity of iliness, and risk for complications,
and if a more definitive determination of infectiaith influenza virus is required, testing with
rRT-PCR or virus isolation should be performed [10]

Virus characteristics: Regarding the probable or possible history of h&iN1, a July 9, 2009,
New England Journal of Medicine article states: Nl2land other subtypes are descendants of
the triple-reassortant swine H3N2 viruses isolateNorth America. They have spread in swine
hosts around the globe and have been found totihfi@mans. The segments coding for the
neuraminidase and the matrix proteins of the nemdaruH1N21 virus are, however, distantly
related to swine viruses isolated in Europe inghgy 1990s."
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Transmission: Spread of the HIN1 virus is thought to occur ia fame way that seasonal flu
spreads. Flu viruses are spread mainly from petsgrerson through coughing or sneezing by
people with influenza. Sometimes people may becofieeted by touching something — such as
a surface or object — with flu viruses on it andrtitouching their mouth or nose. The basic
reproduction number (the average number of othdivighuals that each infected individual will
infect, in a population that has no immunity to thgease) for the 2009 novel H1N1 is estimated
to be 1.75. The H1IN1 virus has been transmittednimals, including swine, turkeys, ferrets,
household cats, and a cheetah.

Vaccines: As of November 19, 2009 (2009 -11-19), over 63ianildoses of vaccine had been
administered in over 16 countries; the vaccine seeafe and effective, producing a strong
immune response that should protect against imieciihe current trivalent seasonal influenza
vaccine neither increases nor decreases the risaaftion with HIN1, since the new pandemic
strain is quite different from the strains usedhiis vaccine. Overall the safety profile of the new
H1N1 vaccine is similar to that of the seasonalvificcine, and fewer than a dozen cases of
Guillain-Barre syndrome have been reported postimation. Only a few of these are suspected
to be actually related to the HIN1 vaccination, antyy temporary illness has been observed.
This is in strong contrast to the 1976 swine flthogak, where mass vaccinations in the United
States caused over 500 cases of Guillain-Barrereymeland led to 25 deaths.

There are safety concerns for people who are &léngeggs because the viruses for the vaccine
are grown in chicken-egg-based cultures. People @gg allergies may be able to receive the
vaccine, after consultation with their physician, graded doses in a careful and controlled
environment. A vaccine manufactured by Baxter isienaithout using eggs, but requires two

doses three weeks apart to produce immunity [11].

Schools: The swine flu outbreak has led to numerous pregaaty school closures in several
countries. Rather than closing schools, the CD@magended in August that students and
school workers with flu symptoms should stay hooreeither seven days total, or until 24 hours
after symptoms subside—whichever is longer. The G0 recommended that colleges should
consider suspending fall 2009 classes if the Memins to cause severe illness in a significantly
larger share of students than last spring. Thee ladditionally urged schools to suspend any
rules, including penalizing late papers or misslegses, or requiring a doctor's note, to enforce
"self-isolation™ and prevent students from ventgriout while ill; schools were advised to set
aside a room for people developing flu-like sympsowhile they wait to go home and that
surgical masks be used for ill students or stafff twose caring for them [12-13].

Facial masks: The CDC does not recommend use of face masks pirags's in non-health care

settings, such as schools, workplaces, or pubdicgd, with a few exceptions: people who are ill
with the virus should consider wearing one whemadoother people, and people who are at risk
for severe illness while caring for someone with flu. There is some disagreement about the
value of wearing either facial masks, some expedsing that masks may give people a false
sense of security and should not replace othedatdrprecautions. Masks may benefit people in
close contact with infected persons but it was emkmwhether they prevent swine flu infection.
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Quarantine: Countries have initiated quarantines or have thresl to quarantine foreign
visitors suspected of having or being in conta¢hwthers who may have been infected. In May,
the Chinese government confined 21 US studentdtareé teachers to their hotel rooms. As a
result, the US State Department issued a travdl @b@ut China's anti-flu measures and warned
travelers about traveling to China if ill. In Hokgng, an entire hotel was quarantined with 240
guests; Australia ordered a cruise ship with 2 88§sengers to stay at sea because of a swine flu
threat. Egyptian Muslims who went on the annuairpihage to Mecca risked being quarantined
upon their return. Russia and Taiwan said they daouiarantine visitors with fevers who come
from areas where the flu is present. Japan quaeth#d7 airline passengers in a hotel for a week
in mid-May, and then in mid-June India suggestegtqureening "outbound" passengers from
countries thought to have a high rate of infecfibfl.

Pigs and food safety: The pandemic virus is a type of swine influenzajvael originally from a
strain that lived in pigs and this origin gave riseghe common name of "swine flu". This term is
widely used by mass media. The virus has been fgu#dnerican and Canadian hogs, as well
as in hogs in Northern Ireland, Argentina, and NywHowever, despite its origin in pigs, this
strain is transmitted between people and not fraines to people. The United States Secretary
of Agriculture made clear that despite its commama being "swine flu", there is no risk of
contracting flu from eating cooked pork productsvBrtheless, on April 27, Azerbaijan imposed
a ban on the importation of animal husbandry prtgldcom America. The Indonesian
government also halted the importation of pigs iatthted the examination of 9 million pigs in
Indonesia. The Egyptian government ordered theghlau of all pigs in Egypt on April 29,
2009.

Treatment

A number of methods have been recommended to sk ®ymptoms, including adequate liquid
intake and rest. Over-the-counters pain medicatsuth as acetaminophen and ibuprofen may
also be useful to reduce symptoms. These measavesvhr do not kill the virus. Most people
recover without medical attention, although thosghwre-existing or underlying medical
conditions are more prone to complications and benefit from further treatments.

Antivirals

People in at-risk groups should be treated witlivaiats (oseltamivir or zanamivir) as soon as
possible when they first experience flu symptontse @t risk groups includes pregnant women,
children under 2 years old, and people with ‘unded conditions' such as respiratory problems.
People who are not from the at-risk group who haeesistent or rapidly worsening symptoms
should also be treated with antivirals. These spmgtinclude difficulty breathing and a high
fever that lasts beyond 3 days. People who haveldeged pneumonia should be given both
antivirals and antibiotics, as in many severe caged1N1-caused illness, bacterial infection
develops. Antivirals are most useful if given withd8 hours of the start of symptoms and may
improve outcomes in hospitalized patients. In thbegond 48 hours who are moderately or
severely ill antiviral may still be beneficial. diseltamivir (Tamiflu) is unavailable or cannot be
used zanamivir (Relenza) is recommended as a tubstPeramivir is an experimental antiviral
drug approved for hospitalized patients in casesra/the other available methods of treatment
are ineffective or unavailable. To help avoid shges of these drugs, the CDC recommended
oseltamivir treatment primarily for people hosp#atl with pandemic flu; people at risk of
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serious flu complications due to underlying medmatditions; and patients at risk of serious flu
complications. The CDC warned that the indiscrirtenase of antiviral medications to prevent
and treat influenza could ease the way for drugst@st strains to emerge which would make the
fight against the pandemic that much harder. Iritexhd a British report found that people often

failed to complete a full course of the drug orkdlee medication when not needed.

Side effects

Both medications have known side effects, includiggtheadedness, nausea, vomiting, loss of
appetite, and trouble breathing. Children were rgjoto be at increased risk of self-injury and
confusion after taking oseltamivir. The WHO warmgmiast buying antiviral medications from
online sources, and estimates that half the drofgs sy online pharmacies without a physical
address are counterfeit.

Resistance

As of December 2009[update], the World Health Oigation (WHO) reported 96 out of over
10,000 samples of the prevalent 2009 pandemic HsNWihe) flu tested worldwide have shown
resistance to oseltamivir (Tamiflu). This is naialty unexpected as 99.6% of the seasonal HIN1
flu strains tested have developed resistance tibaosgir. No circulating flu has yet shown any
resistance to zanamivir (Relenza), the other aviglanti-viral [15].

Pandemic Year Influenza virus type People infe¢agabrox)| Deaths worldwide (est.) Case fatality rate
Spanish flu  [1918-1919 A/HIN1 33% (500 million) 20-100 million >2.5%
Asian flu 1956-1958 A/H2N2 ? 2 million <0.1%
Hong Kong flt | 196&-196¢ | A/H3N2 ? 1 million <0.1%
mainly A/H3N2, 5-15% (340 million i

Seasonal flu |Every year A/HINL, and B Z1 billion) 250,000-500,000 per year <0.1%

. . 9,797 (confirmed; ECDC)|
Swine flu 2009 Pandemic H1N1/08>526,060 >6,770 (WHO) ;

CONCLUSION

The influenza virus has also caused several pamdiwngats over the past century, including the
Pseudopandemic of 1947 (thought of as mild becaltb®ugh globally distributed, caused
reletively few deaths), the 1976 swine flu outbreakd the 1977 Russian flu, all caused by the
H1N1 subtype. The world has been at an increasesd & alert since the SARS epidemic in
Southeast Asia (caused by the SARS coronavirusg [Ekel of preparedness was further
increased and sustained with the advent of the HaiMilLflu outbreaks because of H5N1's high
fatality rate, although the strains currently ptema have limited human-to-human transmission
(anthroponotic) capability, or epidemicity. Peoplbo contracted flu before 1957 appeared to
have some immunity to swine flu. Dr. Daniel Jernigd the CDC has stated: "Tests on blood
serum from older people showed that they had adiisothat attacked the new virus [...] that
does not mean that everyone over 52 is immuneg gkmeericans and Mexicans older than that
have died of the new flu."
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