CHAPTER 20

Common cold:  200, Rhinovirus, Adenovirus, Coronavirus

  The common cold can be caused by about 200 viruses.  The most common cause of the common cold is the Rhinovirus.  This is followed by the Adenovirus and then Coronavirus.  There are about 100 different strains of the Rhinovirus and they cause about half of all common colds.  Because so many viruses can cause the common cold, there will never be a vaccine for the common cold.

Influenza:  CA, most common

 The flu (influenza) is caused by three viruses:  Influenza A, Influenza B, Influenza C.  The most common cause of the flu is the Influenza A virus.  The Influenza A virus has the most strains and is by far the most common cause of the flu.  This is followed by the Influenza B virus.  For some reason, the influenza C virus does not mutate, has only one strain, and is the least common cause of the flu. Some flu strains show up every three years and cause problems.  Every year they use past records to estimate which 3-4 strains to vaccinate for that winter.  They usually guess right on that, but not always. The flu is characterized by fever and severe body aches.  Some people get pneumonia on top of the flu, which can be a life-threatening situation.


Viral pneumonia:   RSV

  A lot of viruses can cause the lung infection pneumonia. We will mention two here.  A virus called RSV is the most common cause of pneumonia in babies.  RSV stands for Respiratory Syncytial Virus. This virus is picked up by most people at some point. For most all people, it causes no problem.  If a baby picks up this virus with their inactive immune system, it tends to cause pneumonia.  

Viral pneumonia:   SARS 2003

  Back in 2003, there was an outbreak of a serious respiratory infection where some patients developed pneumonia and some patients died.  It took a while to determine the cause of this outbreak, but it was eventually discovered that it was being caused by a new strain of the Coronavirus. Usually, the Coronavirus causes the common cold. This new strain was causing a much more serious respiratory infection.  The strain of the Coronavirus that caused the SARS 2003 outbreak is called SARS-CoV-1.   This stands for Severe Acute Respiratory Syndrome Coronavirus Number 1.  The SARS outbreak in 2003 could be fatal due to pneumonia.


Viral pneumonia:   COVID-19:   CA,  WFAT

  The current pandemic is being caused by a brand-new strain of the Coronavirus called SARS-CoV-2.   This stands for Severe Acute Respiratory Syndrome Coronavirus Number 2.  This virus is causing a pandemic called COVID-19, which stands for Coronavirus Disease 2019 (this outbreak started in December 2019 in China).  The condition called COVID-19 can be fatal due to pneumonia. Some patients with COVID-19 have their lungs fill up partly because of their response to the virus. They wind up on a ventilator and could possibly die.  The chart below compares flu viruses with the virus causing COVID-19 to show why COVID-19 is potentially a much more severe outbreak than our annual flu epidemic.
			
Flu viruses					SARS-CoV-2

Vaccine				Flu shot (Inactivated)			Nucleic acid:
					FluMist (Attenuated)			  Moderna
											  Pfizer
											Viral vector:
											  Johnson & Johnson

How far can the			2-3 feet					About 6 feet
virus-containing									Also spread by
droplets float 									aerosol transmission
through the air?



R0 This is R naught:	    	About 1.0					2.0-3.0
If a person picks up
this virus, how many
people will they spread
the virus to on average?

Average incubation		2-3 days					About 5 days		
period (the time
between exposure and
first symptoms)

Mortality rate			About .1%					About 1.0-2.0%


Diphtheria:  CA,  pseudomembrane

  Diphtheria is caused by Corynebacterium diphtheriae.  Most people avoid this problem by taking a vaccine called DTaP or DTP.  An actual case of diphtheria is a very bad sore throat, and the neck swells up.  In a case of diphtheria, a pseudomembrane tends to form in the back of the throat. (CONNECT:  diphtheria/pseudomembrane)   This false membrane is made of mucous and dead cells and can block the patient's air passageway.  In treating a diphtheria patient, they must be checked on a regular basis to make sure the air passageway is open.  

Pneumonia:  MRSA

  A lot of bacteria can cause pneumonia. We are only mentioning one here.  MRSA is a strain of Staphylococcus aureus that can cause pneumonia, a skin abscess, and a blood infection. MRSA stands for Methicillin-Resistant Staphylococcus aureus.  This is a difficult to treat strain that used to be picked up only by hospital patients.  Now, it is being picked up by people in the community at large as well.  





Pertussis:  CA,  trachea

  Pertussis is also called whooping cough.  Pertussis is caused by a bacterium called Bordetella pertussis. This bacterium targets for infection the cells that line the trachea.  (CONNECT:  pertussis/trachea) If a person has whooping cough, the bacteria wind up on and in the cells that line the trachea.  Some of these cells secrete mucous to make the lining of the trachea sticky.  These cells also have cilia on them to spread the mucous out to an even layer.  If some person has pertussis, the infection makes the cilia temporarily fall off.  The mucous still being secreted by some cells cannot be spread out, and the person winds up with mucous globs in the trachea. This is very uncomfortable for the patient and they cough very hard trying to clear their trachea.  They cough so hard they make a "whooping" sound as they breathe back in.  The person may cough and cough until they vomit, and then repeat that process. Whooping cough is not fun for an adult, and it can be fatal for a child.  Most people avoid whooping cough by taking a vaccine called DTaP or DTP.

Tuberculosis:  CA, primary vs. reactivation, PPD, TX, Ghon complex

  Tuberculosis tends to be a major and potentially life-threatening lung infection.  Tuberculosis is caused by Mycobacterium tuberculosis.  In this case the primary infection is the first time the person is exposed to these bacteria.  With tuberculosis, the primary infection produces symptoms only with a compromised immune system.  If a person is exposed to these bacteria and they have a good strong immune system, they will have no symptoms.  If a person is compromised or weakened (such as full-blown AIDS) and they are exposed to these bacteria, they will get a major tuberculosis case.  This bacterium does something very unusual--it survives and reproduces inside macrophages.  With tuberculosis, one of our main defense mechanisms, phagocytosis, does not work.  Our body tries something different to fight tuberculosis. Our body uses white blood cells (mostly macrophages) to wall off and surround the bacteria in our lungs. This creates little lesions in our lungs called tubercles that contain live bacteria.  If the person is lucky, the bacteria always stay in the tubercles and cause no problems.  If the person is not so lucky, the bacteria can escape the tubercles later in life, causing what is called a reactivation infection.  With tuberculosis, the reactivation infection produces symptoms always.  If the bacteria are escaping all the tubercles in a patient's lungs, the person will have a major case of tuberculosis, regardless of the strength of their immune system.  In a doctor's office, most tuberculosis cases are actually reactivation infections. Tuberculosis is tricky--you can pick up the bacteria without knowing,  you can have tubercles in your lungs that contain live bacteria without knowing it, and then the bacteria can escape the tubercles later in life and cause a potentially life-threatening lung infection.  To deal with this tricky situation, we should all think about taking every few years the tuberculosis skin test to find out if we have been exposed to these bacteria.  The tuberculosis skin test is called the PPD test.  The PPD test is a test for T cells that fight tuberculosis.  If a person is exposed to tuberculosis bacteria, they will make millions of white blood cells called T cells to fight back.  PPD is an inactivated mixture of tuberculosis bacteria and toxin.  PPD is injected into the person's skin--usually on the forearm.  If the person has made millions of T cells to fight tuberculosis due to a prior exposure, those T cells will react with PPD and the area will become very red and inflamed--a positive result.  A lot of people are surprised their tuberculosis skin test is positive because they never had symptoms.  If the skin test is positive, the person should take a chest X-ray.  If the X-ray shows the lungs contains lesions or tubercles, the patient must take medications for at least 6 months to avoid getting a case of tuberculosis. The treatment (TX) for tuberculosis has typically been 2 drugs:   Rifampin and INH.     If the patient takes these drugs for at least 6 months, it should cause the lesions (tubercles) in their lungs to heal and calcify.  A Ghon complex is a healed or calcified tubercle.  All of the bacteria in a Ghon complex are dead and they cannot reactivate.  Ghon complexes are very small so the patient's lungs should still function okay.

Case History

  In 2003, a 48-year-old male was hospitalized with a 101oF (38.4oC) fever,
headache, and body aches.  He also had difficulty breathing. He had just
returned from a business trip to China. Health care workers were stumped
for a diagnosis. This patient appeared to have a new syndrome that had 
recently been named SARS (Severe Acute Respiratory Syndrome). Serological 
tests failed to reveal the cause of the infection. Serological tests typically involve testing a patient’s plasma for the presence of antibodies to fight some pathogen. PCR analysis initially did not reveal the cause of the infection. PCR (Polymerase Chain Reaction) analysis involves using enzymes to amplify or copy DNA or RNA and identify the pathogen by way of DNA sequencing or RNA sequencing. Over a 7 week period in early 2003, a lot more PCR analysis was done involving rapid DNA sequencing. This yielded the cause of the infection:  a brand new strain (at that time) of the Coronavirus.  This strain was named SARS-CoV-1.  Fortunately, this
outbreak did not become a global pandemic. In December, 2019, another new
strain of Coronavirus (SARS-CoV-2) would cause an outbreak that would become
the COVID-19 pandemic.

Case History

  A 23-year-old mother brought her 3-year-old daughter in to the emergency
department. The child was lethargic, had a fever of 104oF (40oC), and was
having difficulty breathing.  The mother explained the family had arrived in
the United States from El Salvador the previous week. The attending physician
noted an extreme swelling of the child’s cervical (neck) lymph nodes, giving
the girl a thick, “bull neck” appearance. The physician also noticed the beginning
of a membranous growth in the back of the child’s throat that was beginning to 
obstruct the opening to the trachea. These symptoms are consistent with an
infection called diphtheria and the mother admitted the child had not received
any vaccinations. The child was started on penicillin and diphtheria antitoxin (antibodies to fight the diphtheria bacterium). The culture results confirmed
an infection caused by Corynebacterium diphtheriae. This is a reminder that
vaccines don’t always happen in other countries as much as they happen
in the United States. The diphtheria vaccine is a toxoid vaccine:  it is made of
the toxin produced by the bacteria that has been messed up by chemicals to
be safe. There are two diphtheria vaccines that use a full dose:  DTP and 
DTaP.  There is one diphtheria vaccine that uses about a half dose:   Tdap.



