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Viral Respiratory Tract Infection
General Respiratory Diseases:

· Causative agent for respiratory tract can be viral or bacterial of fungal.
· Generally, majority of respiratory infections are related to viral infection!! And according to many studies done everywhere in the world, 90% of infection in URT are caused by viruses not by   bacteria which accounts only 5-10%.
· There are many cases where we observed a mix of infection that started with viral infection and ended with bacterial infection as we'll see.

· The terms of RTI like Sore Throat, Cold, Sinusitis, Otitis media, Pneumonia, all these can be associated with viral and bacterial respiratory tract infection.

· Infection can be divided into upper and lower RTI:

URTI in form of inflammation of any parts of it and may extend to LRT.

· Generally, causative agent of bacterial infection in the RT consider as endogenous infection which means the bacteria already part of RT flora and under certain condition become opportunistic and produce infection and might acquired from exogenous infection especially in children.

· In relation to viruses rarely we have endogenous infection.

· In URT rarely carry for a long time viruses which are part of its flora, the majority of viral infection are acquired from outside, from a person who carry the virus and spread it in atmosphere by coughing or by close contact.
· Any person exposed to cough from any person, (100-1000) small air droplets will come out from this person to the outside. These can be easily acquired from RT of other person and each droplet carry up 10,000 viral particles, and this is how easily to require an infection.

· Once these droplets attach to mucosa of URT in nose and oral cavity especially in throat so results in infection.

· Infection can be localized in URT and not spread, it depends on the immunity how respond to infection, we may have specific anti bodies or cell mediated, it depends on the virus and it may under certain condition establish in mucosa, produce localized infection and later spread to blood and produce viremia or go to lung and produce pneumonia or reach meningis without any signs or symptoms in few number and produce aseptic meningitis.

Upper Respiratory Diseases
1- Colds (flue):
Indicates there is inflammation in the mucosa often in nose and this results in watery to mucoid discharge.

This can be easily recognized, and might proceed the presence of inflammation of pharynx in form of sore throat or without, or may associated with fever or not.

Note: viral infection started in form of mild infection in mucosa of throat and pharynx and later spread to nose and produce a form of sinusitis, conjunctivitis or other infections and might associated with bacterial especially if there is underlying disease in form of immune deficiency and may have bacterial w viral infection at the same time.

2- Pharyngitis (sore throat)
Can be applied to sore throat but it's more related to pharynx and often associated with severe inflammation which recognized by examination of the throat.

Erythema and inflammation may reach the sub-mucosa and it might be painful especially if include ------ and often associated with fever and easily distinguish between tonsillitis.

3- Tonsilitis
It related to tonsils inflammation and affect mucosa of throat or pharynx.
Tonsils become swell and give appearance of inflammation by presence of yellow color or yellow grey color. Tonsillitis is mostly due to bacterial infection not viral infection, instead of pharyngitis and common cold which are due to viruses.
4- Sinusitis and Otitis media
Mostly in young children.

Note: in children, the anatomic barriers in the RT are usually not well mature and cannot prevent stimulation of infection of any part.

child may suffer from sinusitis but later he may suffer, at the same time, from tonsillitis and otitis media and sore throat due to easily spread of infection and may start with viruses and end up with bacteria.

Generally, sinusitis and otitis media done alone when there is no inflammation in throat, often not due to virus but due to bacteria.

in contrast if infection starts in throat and after 2-3 days, the child suffer from otitis media or sinusitis the causative agent is virus and especially association with influenza and influenza like viruses.

5- Influenza and influena like viruses
This term originate from Latin language which means power affect the body of humans and they used it because they don't know the causative agent at that time. And they thought, this is power of nature which makes severe prostration (means weakness, muscle pain, less activity) in addition to headache, sore throat …etc.
All there together they have designed before discovering the presence of viruses and bacteria as influenza, and that time they have no idea in presence of viruses and bacteria in the 19 and 20 century, and this is not a long time.

______________________________________________________________________________
Lower respiratory tract infection:

Often due to complication, viral infection starts usually in URT and may extend to LRT alone or in association with bacteria

This can be easily recognized if body with short period has high severe body temperature. e.g.: in the early morning patient temp. is 35 or even 38 and with few hours may reach 40, this means infection begin to spread and may go to lungs, and  associated with productive or dry cough after 20-48 hours.

Also may suffer from breath difficulties, because any infection in lung is associated with it, and without discharge from nose.

1- Acute bronchitis:
Which indicate an inflammation of bronchi, associated with fever, cough, wheezing and noisy chest and it affect any age.
2- Acute bronchiolitis:

Inflammation of terminal bronchioles and these recognized in young children.
Can be easily recognized by x-rays

It’s accompanied with high fever and exhausting cough and wheezing.

It may end with bacterial infection where often the lung will be involved (One or two roots of the lungs). This development in the infection can be in one of the two forms: necrotizing pneumonia alone or bronchopneumonia
3- Bronchopneumonia

An acute inflammation that involve bronchi and lung tissue.
It’s often severe and might be associated with cyanosis ( lack of enough O2 which necessary for the function of our body, so the face of the patient especially if he is a child will be blue like color due to lack of O2 that is associated with Hb

It’s also accompanied with: high fever, edema, general weakness.

This disease will be often a mixed infection, not only related to viral infection, but it’s due to viral with bacterial infections. (In the Hand out Dr. wrote that bacterial infection less than viruses)
Such patients must be hospitalized, not treated at home! So he can get rapidly IV and antimicrobial treatments.

______________________________________________________________________________________
Now, we are going to talk about one of the most important viruses that is related to viral respiratory infections

Viral Respiratory Pathogens

Orthomyxovirus

Ortho-: classical and conservative, as the Orthodox Church.

Myxo-: related to mucosa

Classical type of inflammation in the mucosa of the respiratory tract
Influenza Virus
· According to genetic classification, we have three genotypes: A, B and C.

What does stand this A or B or C?
A ( related mainly to human and animals according to the genetic genes that are present in the core of this virus

It can be transmitted between animals and humans!

The first detection of this virus is in 1933 following introduction of EM (electron microscope in 1932), since we just had the Light microscope before that time.

Influenza viruses are divided into these genotypes according to the:

Number of genes, and in relation to infection of human, animals
B ( mostly related to humans, but rarely affects animals

C ( mainly to animals, and still no prove that influenza virus type C can infect humans

Despite fact that the three types of influenza are very similar and composed from the same genetic material and to some extent the same antigenic structure

· Structure
Eight segments of RNA, which are single stranded negative sense (ss-ve sense), which means these negative must be converted to positive so can produce mRNA and tRNA and by transcription and translation can produce the necessary proteins.

Usually this is done by the help of the infected host cells because RNA is not independent and can’t be replicated and increasing in the number without the help of a living cell.
This genetic material is surrounded by a Matrix lipoprotein (special layer)

Matrix lipoprotein is of two types:

1- Inside we have M1 (cover directly the nucleic acid [RNA]) and it’s the membrane protein because it’s considered part of the envelop proteins.
2- From outside we have M2, which is less spread over the surface of the virus and related to ion channels which control later the pH due invasion of the cell membrane of the infected tissue.

Second layer to the matrix protein is a lipid bilayer which is considered to be the envelope (so, these viruses and enveloped)

In addition to this, certain specific antigens composed of glycoprotein, and in two types:
1- Hemagglutinin (HA)

This antigen or enzyme can agglutinate RBC and produce clumping.
It’s important during process of infection, this virus to attach to the receptors of the infected epithelial cell of the respiratory mucosa it need HA which is important, and without it the virus will not be able to attach and can’t later invade the cell membrane of the infected host cell
2- Neuraminidase (NA)

During infection, once this virus attach to the cell:
First step will be interaction is between HA with the receptors if available on the surface of the host cell.
This interaction will allow the envelope to be released so the virus reaches the matrix, and this envelope can’t be released without action of NA.
NA will damage this connection in order to allow the virus to be engulfed by endocytosis of cell membrane and to produce what is like a compartment.
In this compartment, M1 and M2 become free in order to release later on the nucleic acid RNA.

But in order to complete attachment, invasion, etc... The pH of the cell membrane specially inside endocyte will be reduced to 6 instead of 7, and this allow later to release nucleic acid and to penetrate into **** tract, and to start directly to produce necessary genes that will be encoded
These genes take commands of infected tissue and let this infected tissue to produce all necessary components of the viruses (mainly polypeptides). And later it will control the maturation (assembly) and bring again to cell membrane of the infected tissue and it will interact again with cell membrane to be released by budding. This mean envelope of the virus become part of the cell membrane (lipid bilayer) of the infected tissue, and it will release the virus.
· This process will take ~12-48 hr, why?

Answer: It depends on the following:

The infected person may have a previous contact with the influenza virus, this mean he has a memory that is manifested in the presence of specific antibodies. These Ab is directed mainly against HA, but also against NA.

If the immune-response managed to inhibit the attachment and invasion of this virus, the person won’t develop the clinical features of the disease. He might suffer from mild infection but it won’t be recognized

If the person has not enough specific antibodies, he will suffer from the clinical features of the disease.

· Why we always might be infected by this influenza virus even we have developed specific antibodies each time it enter our bodies?
Problem is in relation to the 8 segments of RNA, these segments manifested in specific genes which control HA and NA. How? According to the sequence of the RNA, antigenic structure of HA might be changed. In past, we thought there are 9 H antigenic subtypes only but nowadays we know there are 16 H antigenic subtypes.
In relation to NA, we have 9 subtypes.

And as you can see, we have many variations.

In first epidemic of influenza virus which was in 1918.
This managed to kill up to 40 million in Europe. This pandemic of influenza caused by specific type that was called Spanish influenza that caused by the antigenic structure H1N1 (first type of influenza that discovered by molecular technique according to the sequence of genes).

This H1N1 considered as classical one.
Later on, after 2 years, there was a second huge pandemic of influenza virus in 1957 caused by another antigenic structure (H2N2), where a change/mutation in the sequence of nucleic acid due to certain reasons.
Due to these changes, our bodies are exposed to new type of virus and must adapt and develop an immune-response.
· According to M1, M2:

They are specific proteins and not related to strains (they are equal and similar in all types of influenza viruses).

Mainly related to the intensity of infection and the toxic effect which is resulted from invasion of influenza virus of our tissues.

These M1, M2 control pH during release of Ag in the cell membrane of infected cell, so it considered as a part of the invasive part of the virus.
· Why influenza viruses develop changes in the nucleic acid? And under which conditions we might recognize presence of mutation?

Generally, influenza virus type A and type B, associated to humans and animals.
During infection, our body and animals bodies respond by producing specific Ab, virus sometimes try to escape action of these Ab, this might result in minor changes in the antigenic variation in relation to RNA, and any change during replication, some mismanage will result due to replacing or doubling …etc.

Any mild mutation in the sequence of RNA result in antigenic drift
So, Antigenic drift: mild change in antigenic structure of RNA. This drift can result in one or two genes which is enough to change the antigenic structure on the surface of the virus HA and NA, due to the fact that our body respond to the invasion of this virus by production of specific antibodies against these two new antigenic structures HA and NA (not against M1 or M2 or any part of the envelope, these specific antibodies are only against HA and NA)
[Antigenic drift: minor change and often related to spread of virus between human and animals]
Antigenic shift is when there is a more sudden major change in the antigenic structure in relation to re-assortment of RNA, instead of small 1-2 genes may be a group of genes 5-10 and this result in larger mutation and larger change, and this can be later responsible of new antigenic subtypes

Example: instead of having H1N1 ( we will have H2N2.
H1N1 is not enough as a classification of the virus

But it’s enough for us right now. But usually we take the place of outbreak of the disease and the year of discovery.
Example: Hong Kong type 1 H1N1 1968.

Each few years, there will be change in the segments of RNA, mainly due to change when transmission between human and animals (human to animals or animals to human).

Pandemic Outbreaks Influenza A.

Pandemic: affect continent, not a single country

· 1918:

First pandemic was recognized in Europe, at that time called Swine-like Spanish influenza

Swine: because at the same time, infection spread also among pigs.
20-40 millions were killed, because it was the first time they exposed to this type of influenza.

· 1957:

Thousands of our populations were affected, there were no drugs for treatment and the people tried to drink lemon in a way to treat this. It killed a lot of people especially very young children and elder people. It was world-wide

It’s called Asiatic influenza since it originate from China and Hong Kong

· 1968:

Large outbreak, number of killed people 1-2 millions, but Dr. said he thinks it reached 10 millions. And that reflect how much dangerous it was.

We stop here today, y36ekom el3afya (
