Microbiology 
We have mentioned the major important features related to influenza type A especially those associated with the different outbreaks that have been recognized over the past centuries. We have many outbreaks refers to as the epidemic spread of influenza.

Regarding the slide talking about the pandemic outbreaks of influenza type A:

· 1997: the first outbreak associated with avian influenza was reported.

·  The avian strain originated from birds especially ducks and chicken. 

· It started in Vietnam then it spread to Hong Kong and finally china. This strain stands for H5N1 within group A. 

· Most of the outbreaks wither localized or pandemic are mostly associated with influenza type A rather than type B and C ( there has been sporadic cases related to type B and C).
· H5N1, H1N1, H3N2 are all related to influenza type A.

· This outbreak was the first outbreak to be documented 

· In Jordan no cases were reported but in Egypt 2 or 3 cases have been observed.

· In general there are about 300 reported cases.

· Human beings have no immune response or specific antibodies against this infection therefore this disease is more extensive with a high mortality rate almost reaching 60% ( mortality rate of normal influenza might reach 2-3%).

· Recently it has been observed that there are changes in the genetics of these strains converting from H5N1 to H7N2,H7N7, H9N2 indicating that during the infection in birds there is more mutations or genetic assortment (combination between 2 strains and exchange of genes) resulting in new subtypes each associated with outbreak of the disease.

Influenza type B:

· There is no animal reservoir

· Humans are considered to be the only source in contrast to type A which is present in both humans and animals.

· Rarely associated with outbreaks of the disease 

· Presence of mixed infections including both type A and B but not B alone.

Influenza type C:

· Recently human cases have been recognized.

· In the past it was only associated with animals particularly pigs.

· We are susceptible to new developed mutated strains especially in children.

Now we will start talking about the more dangerous pandemic break of the swine flu virus that happened three years ago:
· In the beginning there were few cases reported in New Mexico.

· There cases were associated with influenza like disease and with a high mortality rate among the infected individuals.
· The causative agent is a mix of influenza viruses including type A and C.

· The first time they have recognized that the causative agent of influenza is a mix of few strains especially HIN1, H1N2, H3N2 where the difference between them are changes in a few genes within the RNA segment.

· The development of these mutations resulted in new subtypes resulting in a more severe infection and its spread over 100 countries in a few months.

· The WHO announced the pandemic spread of the swine flu.

· 300-400 million cases have been reported due to the fact that the world population has not adapted to these new strains and  hasn’t been infected by them before .

· 17000 deaths have been recognized.

· Jordan has done a lot of efforts to control this disease such as offering a vaccine against it.

· Age groups: young age (15-45) are the most susceptible because they are less exposed to various types of influenza. It can also infect elderly people will underlying diseases.

· The number of asymptomatic carriers are very high (may carry this organism without the respiratory tract features of this disease.

· Suddenly no more reported cases.

· This strain (type A) contains more than one antigenic structure which are responsible for the production of heme agglutinate and neuraminidase and the development of the infection.

· Concerning antiviral treatment there is a drug directed against the action of neuraminidase called neuraminidase inhibitor.

·  Neuraminidase is responsible for the release of the mature viruses and for the completion of the invasion of the infected epithelial cell of the respiratory tract so by inhibiting the neuraminidase we are inhibiting the multiplication of the virus.
· Another drug Tamiflu but it should given at the beginning of the sign and symptoms.

Summary: (general features)

· Virus stability: can survive for a few days especially in low temperatures between 0-4°. Above 45° the virus can be killed rapidly ( from 5 to 15 degrees with humidity is the most favorable condition for the survival and the spread of the infection).
· Clinical symptoms last one week in a normal healthy person but in elderly people with an immunodeficiency or an underlying disease they may continue for 2-4 weeks.
· Complications: pneumonia especially in people with lung or cardio vascular problems.
· There are two types of immunity :
1. Production of specific antibodies during the infection. Lasts from 6 to 10 months then start decreasing.
2. Presence of cell mediated immunity related to IgA antibodies and the cytotoxic T cells. More important than the specific antibodies and might manage to control the attachment of the virus and production of the infection and to some extent the patient may only suffer from an asymptomatic infection.
· A vaccine is available : purified viral H and N antigen and it includes both type A and B. Provides protection up to 80% and should be given each year especially in October and November.
Picture in the slides ( how to prevent the spread of the influenza virus):

· Since the viruses are present in the respiratory tract and mucosa when coughing or sneezing coves your mouth and nose to avoid the spread of the infection.
· Wear a surgical mask
· Wash hands repeatedly when having contact with an infected person 
· Use disposable tissue.
Paramyxoviruses group:

· Produce clinical features similar to the influenza virus and might be confused with it at the beginning of the infection.
· Includes : Para influenza virus, mumps virus, meseal respiratory sensation virus.
· Another virus related to this group New Castle disease virus which mostly infects poultry and there is no proof that it can infect humans but it has been classified with this group due to the genetic similarity.
· Its composition resembles the influenza viruses. It contain:
1. Intracellular negative single stranded not segmented   RNA
2. Envelope exactly like in the influenza viruses.
3. Capsule
4. spikes which surround the envelope and in contrast to the influenza virus is composed of 2 types of antigenic structures H and N ( Influenza viruses the spike either has an H or an N antigenic structure).
5. F spikes ( F glycoprotein spikes) responsible for the fusion of the virus to the cell producing enlargement of the cell which is called a sensation (ballooning of the cell) then the nuclear material is integrated into the cytoplasm after that it follows the same steps as the influenza virus. Later once the mature particles are produced they return back to the cell membrane of the infected tissue and the new viruses are releases by budding during this process a small part of the cell  membrane of the infected tissue is also lost allowing the virus to spread over the infected mucosa.
6. M protein (matrix protein)responsible for the stability of the disease 
· These paramyxoviruses are susceptible to the environmental factors more than the influenza viruses so they only survive for a few hours.
· Their infectious potential is not very large so they don’t produce infections easily.
Para influenza viruses:

· Responsible for the common cold
· 4 types 

· Only infect humans 

· Always found in the air despite the season 

· Responsible for 10% of the upper and lower respiratory tract infection 

· Some types especially type 3 are associated more with lower respiratory tract infection in the form of pneumonia and bronchitis/.

· Incubation period: 1-7 days due to less pathogenicity 

· Severity of the disease less than that of the influenza virus. 

· Few % of the population carry these viruses in the respiratory tract and are later activated this account for the prevalence of this disease.

· More in infants and children (causing bronchiolitis and laryngotracheobronchitis) than in adults and elderly people.

· Elderly people are immune due to the accumulation of the immune response against the Para influenza virus due to the presence of less antigenic structures.
· Less severe

· Responsible for the development of asthma more than any other virus 

· No vaccine available.

· The infection associated with this virus is short.

Mumps virus:

· More complications than the influenza virus and the Para influenza virus.
· Morphology similar to the Para influenza virus.
· Similar spikes H and N and F in addition the M protein.
· Only one serotype
· Transmitted by droplet and may produce flu-like disease in the few first days so it's difficult to differentiate.
· Late on there is more clinical features related to this virus.
· Incubation period: 2-3 weeks. It starts in the form of fever without sore throat (no inflammation) but latter there is development of inflammation in the cellular glands especially the parotid gland forming parotidis which is very painful and easily recognized and this is usually recognized after the incubation period.
· Up to 80% of the infections caused by the mumps virus are mild with flu signs maybe without the involvement of the salivary glands.
· 10% develop inflammation of the parotid gland leading to aseptic meningitis.
· Responsible for 10% off all aseptic meningitis.

· A patient with aseptic meningitis must be admitted to the hospital to prevent complications.
· Many infected individuals especially girls may develop arthritis or nephritis following the infection.

· Pancreatitis can be recognized in a few percentage 

· Complications are often recognized in children suffering from malnutrition resulting in high mortality and may lead to deafness.
· If it affects any young adults or children after puberty it might be very dangerous causing inflammation  of the testicles in males (orchitis)it may also cause some % of mild sterility and inflammation of the ovaries in females (oopheritis) 
· Prevention: 100% vaccination.
·  Can be easily recognized by the bulging in the parathyroid gland. Do not treat this patient let him return in a few days because he might infect you.
· Vaccine: excellent (3 types) life attenuated and not active to reduce the infectivity known as MMR vaccine gives to children in Jordan between 9-12 months then repeated after 4-5 years when the child enters the elementary school. In the United States and Canada the child is vaccinated  after the age of one year 
Good luck
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