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inicctious virai disease of pigs, causing consideratale 
economie impact. The latest Swine Influenza has been 

v.i fributed to H 1N 1 strain of Influenza virus, a descendant 
of thè Spanish flu that caused a devastating pandemie in 
humansin I918-1919.2-1 Annua! Influenzaepidemics have 
been estimateli to affect 5-15% of thè global population. 
In addition, it has caused 3 major global pandemics during 
thè 2()'h century: thè Spanish flu of 1918, Asian flu of 1957 
and thè Hong Kong flu of 1968-1969.4 This influenza virus 
has also caused severa! pandemie threats over thè past 
century, including thè pseudo pandemie of 1947, thè 1976 
swine flu outbreak and thè 1977 Russian flu, all caused by 
H 1NI swine flu virus.5

Scientists all over thè world have been at an increased 
level of alert since thè Severe Acute Respiratory Syndrome 
(SARS) epidemie in South East Asia. The level of 
preparedness was sustained with thè advent of thè H5N1 
bird (lu outbreak because of its high fatality rate .5,6

Since thè first case of swine flu was reported on 27th 
of Aprii 2009 in Mexico,6 thè nutnber of affected countries 
has conlinued to increase. As at 5,h May 2009,21 countries 
had officially reported 1124 cases of H1N1 Swine flu.7

In view of thè rapid spread of thè swine flu, thereis 
an urgent need to sensitize thè public, especially health 
care workers on thè safety measures aimed at limiting thè 
scourge of this infection.
Aeliology

The Swine Influenza virus belongs to thè genus 
Orthomyxovirus in thè family Orthomyxoviridae. They are 
■single stranded, negative sensed RNA viruses with eight 
segments. There are three genera of influenza virus; 
Influenza A, B and C. The type A group continually 
undergoes antigenic shift and drift unlike thè types B and

C which are relatively stable.8-9 Swine Influenza is caused 
by Influenza A subtypes; H1NI,H1N2,H3N1,H3N2 and 
H2N3 10-12 and rarely Influenza C. Influenza B has not 
been reported in swine.

Type A Influenza has a spherical or filamentous 
morphology and is medium-sized, with a diameter of 80 to 
120 n m . The virus is enveloped, and thè lipid membrane 
of thè virion is derived from thè host celi in which thè 
virus replicated. There are two surface transmembrane 
glycoproteins, Haemaglutinin (HA) and Neuraminidase 
(NA), which are commonly called ‘spikes’. A third 
transmembrane protein, matrix protein (M 2), also exists 
but only 20-60 molecules per virion are present. The matrix 
protein (MI), forms a layer beneath thè envelope and gives 
structure to thè virus and encapsulates thè 
ribonucleoprotein (RNP) complexes. RNP complexes 
consist of ribonucleic acid (RNA) associated with 
nucleoprotein (NP) as well as thè polymerases PA, PB1 
and PB2 that are responsible for RNA replication and 
transcription.13 Two non-structural proteins are also 
associated with thè virus: NS2 is found in thè virion while 
NS1 is found only in infected cells. The influenza virus 
genome consists of eight unique segments of single- 
stranded RNA which have negative polarity. Each RNA 
strand encodes only one protein, except strands 7 and 8 
which encode tw o .\ i
Epidemiology of Swine Flu

Swine flu has often been reported as a zoónotic
infection in pigs but can cross specie barriers to infect 
humans. 14

The new strain of Swine Influenza A( H-1N1) implicated 
in thè 2009 flu outbreak is a re-assortment of several strains 
of Influenza A virus subtype H1N1, endemie in humans, 
birds and swine. Prelimiiiary genetic characterization 
found that thè HA gene was similar to that of swine flu 
viruses present in thè United'States pigs since 1999 but
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thè NA and M genes reserable versions present in 
Europea» swine flu isolatesi5 Scientists elsewhere have 
however stated that analysis of thè 2009 swine flu (A/ 
H1N1) virai genome suggests that all RNA segments are 
of swine origin.16 Pigs are naturally infected with H1N1, 
H3N2, and H 1N2 viruses and serve as a reservoir for thè 
Influenza virus, intermittently causing infection in man 
when thè level of herd immunity decreases.15

The epidemiologie pattern reflects thè changing 
nature of thè antigenic properties of influenza viruses, 
and their subsequent spread depends upon thè 
susceptibility of thè population. Influenza A viruses, in 
particular, have a remarkable ability toundergo periodic 
ehanges in thè antigenic characteristics bf their envelope 
giycoprotein ; thè hemagglutinin and thè neuraminidase
i?......

Swine flu is common in swine in thè mid western 
United States, Mexico, Canada, South America, Europe, 
Kenya, China, Japan, Taiwan and qther parts pf Eastern 
Asia.11 In late March and early Aprii, 2009, an outbreak of, 
H1N 1 Influenza A virus infection was detected in Mexico, 
with subsequent cases observed in several other countries 
including thè United States.14 The swine flu epidemie has 
since continued to spread across Continental Europe and 
I atin America with at least 5 countries reportihg new cases 
on thè 2"d of May,2009. By thè 5* of May, 2009,21 countries 
had officially reported 1124 cases of H1N1 swine flu.15

The swine flu has so far spread to 18 countries 
worldwide. The number of infections confirmed in Mexico 
has jumped from 25 to 473 cases with a fatality of 19.17 
The Spanish Health Ministry announced that thè country 
had 40 confirmed cases of swine flu making it thè European 
natio» hardest hit by thè virus. Britain, Italy and Germany 
have also reported new cases.18 For unclear reasons, 
African countries including Nigeria seem to have been 
spared from thè swine flu. The Federai Ministry of Health 
in Nigeria is however on thè alert.

People working with poultry and swine, especially 
people with intense exposures, are at increased risk of 
zoonotic infection with influenza virus endemie in these 
animals, and constitute a population of human hosts in 
which zoonosis and reassortment can co-exist. 19

The high humidity of summer and thè increased 
exposure to ultraviolet tight typically marks thè end of thè 
flu season as thè virus becomes less likely to spread.20

In Mexico city, May marks thè end of thè dry season, 
and experts speculate that thè spread of thè swine flu'may 
slow down.21 Transmission of Influenza from swine to 
humans who work with swine was documented in a small 
surveillancestudyperformedin2004.20 This study among 
others formed thè basis of a recommendation that people 
whose jobs involve handling poultry and swine should 
he thè focus of increased public health surveillance.

At a press briefing on Aprii 27, thè CDC stated that 
thè median age of infected people was 16 years with age

range from 7 to 54 years.22 The WHO however, expressed 
some concem over thè unusual age profile of fatai cases 
as early death was found to be commoner among those 
aged 25-50 years. More recent cases have a younger age 
profile, with more than half of Mexico’s confirmed cases 
occurring in people under thè age of 20 years.23

Pathogenesis
Influenza spreads between humans through 

coughing, sneezing or via formites.21 Swine flu cannotbe 
spread by ingestion of pork or pork produets, since thè 
virus is not transmitted through food. 21 The incubation 
period following exposure is between 2 to 7 days.

The swine flu is most contagious during thè first five 
days of thè illness although some people, most commonly 
children, can remain contagious for up to 1Ó days.

Clinical Presentation
AcCording to CDC, thè symptoms of swine flu in 

humans are similàr to those of Influenza and Influenza- 
like iUnesses in generai. These include: fever, cough, sore 
.throat, body aches, headache, chills and fatigue.22-24 The 
2009 outbreak has however shown an increased percentage 
of patients with diarrhea and vomiting. Although acutely 
debilitating, Influenza, is a self limiting infection in thè 
generai population secondary bacterial infections can 
increase thè severity of illness and may result in 
complications such as pnéumonia. Morbidity may be u p . 
to 100% but thè mortality rate is low and recovery is 
rapid, usually 5 to 7 days after thè onset of clinical signs.
25

The disease caused by Influenza in pig is essentially 
similar to that in man, though milder. It is an acute febrile 
respiratory disease characterized by fever, usually in thè 
range, 40.5-41.7 °C, apathy, anorexia, and laboured 
breathing,26 Cough may be apparent during thè later stages 
of disease. Clinical signs seen less frequently include: 
sneezing, nasal discharge and conjunctivitis.27

PathoJogy
The gross lesions found in uncomplicated swine 

influenza are mainly those of virai pnéumonia and are most 
often liniited to thè apical and cardiac lobes of thè lungs, 
although in severe cases more than half of thè lung may 
be affected. The altered lung areas are depressed and 
Consolidated, they appear purplish, contrasting sharply 
with norma! tissue. The aixways are dilated and filled with 
blood-tinged fibrinous exudates. The associated 
bronchial and mediastinal lymph nodes are usually 
enlarged. 28

Swine flu associated gross lung lesions observed in 
pigs are characterized by multi-focal .well demarcated 
purplish red lesions in thè cranio-ventral areas of lung 
lobes, known as checker-board lung.29,30
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i : raion Diagnosi*
The success of virai diagnosis largete depends on 

thè quality of thè specimen and thè conditions l'or Storage 
and transport. Specimens for virus isolation should be 
kept chilled in an ice pack immediatelv after collection and 
inoculated into susceptible celi cultures and eggs as soon 
as possible. If sample can not be processed within 48 - 72 
hours, thè specimen should be kept frozen at or below -70 
"C .Samples for influenza isolation should not be stored or 
shipped in dry ice (CO,) unless thè samples are sealed in 
glass. Specimens should be collected and transported in 
a suitable transport medium with antibiotics in ice or in 
iiquid nitrogen.3* Suitable transport media are commercially 
available and inciudes: Hanks balanced salt solution, 
tryptose phosphatc broth, veal infusion broth and celi 
culture medium,

Specimens for diagnosis of Influenza virai infection 
include: nasal swab, broncho-alveolar lavage fluid, airway 
broncho swab, fresh or formalin fixed lung tissue biopsy 
M. Available methods for laboratory diagnosis of swine flu 
inciudes: culture, serology, antigen detection and Reverse 
Transcriptase PCR (RT-PCR).

Specimens for isolation of Influenza virus in celi 
culture or einbryonaled chicken eggs should generally be 
taken during thè first 3 days after onset of clinical 
symptoms. Madin Darby Canine Kidney Cells (MDCK) 
are thè preferred host for Influenza. Virus isolation is a 
highly sensitive and very useful technique for diagnosis 
of swine flu. One important advantage of virus isolation is 
that thè virus is available for further antigenic and genetic 
characterization and also for vaccine preparation or 
susceptibility testing.

Serologie methods such as thè; Haemagglutination 
Inhibitioi) (HAI), Neutralization, Neuraminidase assay and 
Neuraminida.se assay inhibition are useful in epidemiologie 
and immunologie studies as well as in thè evaluation of 
vaccine immunogenicity. The HAI is extremely reliable, 
provided reference antisera are available to all subtypes. 
Disad vantages of thè HAI test include thè need to rernove 
nonspecific inhibitors which naturally occur in thè sera. 
The HAI assay remains thè test of choice for WHO global 
Influenza surveillance.31

RT-PCR is a powerful technique for thè identification 
of influenza virus genomes even when they are present at 
very low levels. Silice thè genome of an influenza virus is 
single-stranded RNA, a DNA copy (cDNA) must be 
synthesized prior to thè PCR reaction.33

H j UHMH
Centers for D isease C ontrol and Prevention 

recommends thè use of Tamiflu (oseltamivir) or Relenza 
(zanami vii ) for thè treatment and/or prevention of infection 
with swine influenza viruses, however, thè majority of 
people infected with thè virus make a full recovery without 
.requi ring medicai attention or antiviral drugs*.33 The virus

Vi

isoiated in thè 2009 outbreak has been found resistant tq 
Amantadine and Rimantadine. H;

In thè U.S., on Aprii 27’, 2009. thè PDA issued* 
Emefgency Dmg Authorizations -to make available Relenza 
and Tamiflu antiviral*drugS-to treat thè swine influènzfC 
virus in cases for whieh fhey are currently unapproved.

Other supportive therap’y include; antipyretics, fluid- 
and electrolyte maintenance and oxygenation, as 
indicated. Bacterial super infection should be promptly „ 
treated -with appropriate an.timicrobials but prophylactic 
antibiotics to prevent super infection are of no known 
value.

PrevetJÌÌjfMì m»d i usuro)
The United Nations , World Health Organization 

(WHO), along with thè Centers lor Disease Control and 
Prevention (CDC), expressed concem that thè Influenza 

■ AfHIND could become a worldwide flu pandemie, and 
WHO then raised its pandemie alert level to “Phase 5” out 
of thè six maximum, as a “signal that a pandemie is 
imminent”. 35

Although virologists have noted that thè outbreak 
has proven relatively mild and less fatai than historic 
pandemics,35 other health officiate, including thè CDC 
Director worry about what might happen later in thè year, 
stating that “we are not seeing any sign of this tapering 
out, we are stili on thè upswing of thè epidemie curve”. 36 
The number of cases is expected to rise as thè new flu 
spreads across thè country.36

Recommendations to prevent spread of thè virus 
among humans include using standard infection control 
practices. This inciudes frequent washing of hands with 
soap and water or with alcohol-based hand sanitizers, 
especially after being out in public.2 Although thè current 
trivalent Influenza vaccine is unlikely to provide protection 
against thè new 2009 HI NI strain, vaccines against thè 
new strain have being developed and are already available.
37,38

Experts agree that hand-washing can help prevent 
virai infections, including Influenza virus. Individuate 
with flu-like symptoms such as a sudden fever, cough or 
rnuscle aches should stay away from work or public 
transportation and should see a doctor to be tested.5

Social distancing is another tactics. It means staying 
away from other people who might be infected and can 
include avoiding large gathenngs, spreading out a little at 
work, pr perhaps staying home and ly ing low if an infection 
is spreading in thè community.

Several efforts have ateo been made to control swine 
flu in pigs. A lthough thè Food and Agricultural 
Organization (FAO), WHO, and Office Intematonal des 
Epizooties (OIE) have re-affirmed that Influenza viruses 
are not transmissible to people through eating processed 
pork, nevertheless some countries, including ; Serbia, 
China and Russia have banned thè importation and sales 
of pork product as a precaution against swine flu ••2MI On
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Aprii, 29, thè Egyptian Government decided to kill all 
300,000 pigs in Egypt. despite lack of evidence that thè 
pigs had thè disease or not. This led to clashes between 
pig owners and thè police in Cairo.42

Conclusioni
Infected pigs bave been thè primary source of 

Influenza A (MINI) infections in humans . Swine 
influenza in humans differs in multiple ways from 
Influenza due to human viruses, including thè routes of 
transrnission, clinieal severity, pathogenesis and 
responso to treatment. Commercial rapid antigen tests are 
insensitive and confirmatory diagnosis requires 
sophisticaled laboratory support. Despite recent progress, 
knowledge of thè epidemiology, naturai history, and 
management of Influenza A (H 1N 1) disease in humans is 
incomplete. There is an urgent need for more co­
ordinatimi in clinieal and epidemiologie research among 
institutions in countries with cases of swine flu and 
mtemationally.
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