CHAPTER 24

Polio:  IR: good, fair, poor

  Polio is caused by the polio virus.  There are two routes to pick up this virus:  1) contact with infected saliva or mucous, 2) fecal/oral.   The first route is more common, and the second route usually means the person ingested food or water that was contaminated.  If a person picks up the polio virus, a big key to their fate is their Immune Response (IR).  In other words, how well they fight the virus naturally is very important. This will tend to vary because when we fight back against a pathogen, we are attacking little proteins called epitopes.  How well we fight those shapes varies and there is some luck involved. If a person picks up the polio virus and has a good immune response (IR), they will probably have no symptoms.  Because they fought back well naturally, they might not even know they picked up the polio virus.  If a person picks up the polio virus and has just a fair immune response, they will probably get abortive polio.  Abortive polio means the person will feel very sick for a while--fever, nausea, vomiting, body aches, but they have no paralysis.  If a person picks up the polio virus and they have a poor immune response, they will probably get paralytic polio.  Because of the poor immune response, the viruses spread from the digestive tract to the spinal cord.  As the viruses destroy some spinal cord cells, the person will have some degree of paralysis--it varies how much.  A person with paralytic polio can die because of respiratory failure (stop breathing). Fortunately, we have had two very effective vaccines for polio for quite a few years now.  One is an injection (Salk) and one is an oral vaccine (Sabin). Thanks to these vaccines, polio may begin to be wiped out in the near future in some countries, and it may eventually be wiped out all over the world. 

Rabies  

  Rabies is caused by the rabies virus. The route to pick it up is usually a bite from an infected (rabid) animal.  It is picked up in rare cases by contact with infected
saliva. This may be a person getting animal saliva on a cut.  If a person picks up the rabies virus, the viruses tend to stay latent (inactive) at the bite for several
weeks. This gives the person a window of time to take the rabies shots that will save their life. If a person is exposed to the rabies virus and they do not take the
rabies shots, the viruses will eventually activate. When the viruses activate, they will move from bite to nerves to spinal cord to brain.  A full-blown case of rabies
is called rabies encephalitis. The person will froth at the mouth, go insane, and die.  A full-blown case of rabies is almost always fatal.  The two rabies shots that
people can take over a 28 day period are called HDCV and RIG.   HDCV stands for Human Diploid Cell Vaccine.   This is the rabies vaccine which is an inactivated
vaccine—a bunch of messed up rabies viruses for the person to react to.   RIG stands for Rabies Immune Globulin.  This is a shot of antibodies that fight the
rabies virus.  These two shots should give the person enough antibodies and memory cells (lymphocytes) to fight off the viruses when they try to activate so
the viruses cannot get to the spinal cord and brain.


Rabies
     -Cause:  rabies virus
     -Route:  a bite from an infected (rabid) animal or contact with
        infected saliva.
     -Why fatal:   overwhelming encephalitis
     -Rabies shots:   HDCV and RIG

Encephalitis:  CA, IR:  good, fair, poor

  In addition to the rabies virus, encephalitis can also be caused by the West Nile virus.  This virus is usually picked up by way of a mosquito bite.  A big key to a person's fate with this virus is how good their immune response (IR) is against this virus.  If a person is exposed to the West Nile virus and they have a good immune response, they will probably have no symptoms.  If a person is exposed to the West Nile virus and they have a fair immune response, they will probably get "flu-like" symptoms. If a person is exposed to the West Nile virus and they have a poor immune response, they will probably get encephalitis.  Remember, there is some luck involved in how well we fight pathogens--we are fighting protein shapes called epitopes.  That will vary by chance.  Also, some people may be compromised by being sick with another pathogen.  If a person is elderly or a child, they have more of a chance to get encephalitis from the West Nile virus because of their weaker system.


Meningitis:  CA, most dangerous, WFAT

  The three most common causes of bacterial meningitis are Streptococcus pneumoniae, Haemophilus influenzae, and Neisseria meningitidis.  The most dangerous form of meningitis is caused by Streptococcus pneumoniae.   Meningitis can be fatal because of shock.   Meningitis is inflammation or infection of the meninges--three layers of thin tissue that cover and protect our brain and spinal cord.  There is spinal fluid between two of those layers of tissue.  There is no such thing as normal flora of the meninges.  If a patient has bacteria there, they have meningitis.  If meningitis is suspected, some spinal fluid is removed from the patient. Normally, spinal fluid contains no bacteria at all. If a patient has meningitis, their spinal fluid will contain lots of bacteria.   A patient with meningitis presents to a doctor with fever, weakness, possibly a headache, and possibly a stiff neck.  If the patient takes antibiotics quickly, they should be okay.  If not, meningitis can progress and cause convulsions, coma, shock, and death.  If a patient dies from meningitis, it is usually because of shock--the blood pressure drops and becomes too low.  Remember, we now have a vaccine for each of the three most common causes of bacterial meningitis.  

Listeriosis:  CA, cell to cell, placenta

  Listeriosis is caused by a bacterium called Listeria monocytogenes.  This bacterium can spread in a person's system by cell to cell contact and can therefore cross the placenta to a baby.  This bacterium tends to be picked up by the fecal/oral route (food poisoning).  If an adult has a good strong immune system, they may have food poisoning or no symptoms.  If an adult has a compromised immune system, they may get a food poisoning that progresses into meningitis.  Listeria is an unusual bacterium. It can do binary fission pretty quickly in a refrigerator.  It can also survive being frozen (ice cream).  If a person's macrophage engulfs Listeria (phagocytosis), and that macrophage bumps into another macrophage, the bacteria can spread from macrophage to macrophage (cell to cell).  This could happen at the placental barrier, and the bacteria would spread from mother's macrophage to baby's macrophage. If a baby picks up Listeria, the baby has a very inactive immune system and may get septicemia (a major blood infection) and/or meningitis.  It is rare for a baby to pick up Listeria from their mother but if they do, there is a 60% chance the baby will die.

Group B Streptococcal: CA, birth process

  The main Group B Strep that causes problems is Streptococcus agalactiae.  This bacterium cannot cross the placenta but can be picked up by a baby from their mother during the birth process.  If an adult with a good strong immune system picks up this bacterium, they will probably have no symptoms.  If an adult with a compromised immune system picks up this organism, they could get a pneumonia, septicemia, or a UTI (Urinary Tract Infection--usually a bladder infection).  Whether a person has symptoms or not they can wind up being a carrier of this bacterium.  People can carry this bacterium in their digestive tract, urethra, or vagina.  If a mother is a carrier her baby can pick up these bacteria from her during the birth process.  The baby has an inactive immune system and may get pneumonia, septicemia, or meningitis.  It is much more common for a baby to get Group B Strep than Listeria.  If a baby does pick up Group B Strep from their mother there is a 5-15% chance the baby will die. Group B Strep causing problems for babies is so common that pregnant females are now routinely tested for it.  If they test positive for being a carrier of Group B Strep, they may start IV antibiotics for the mother when labor starts to lessen the chance of the bacteria being spread to the baby.

Case History

  A 55-year-old male complaining of headache, high fever, and neck stiffness
was admitted to a hospital.  The man appeared confused and disoriented.
He also complained of muscle weakness.  History indicated that he had received
several mosquito bites approximately 2 weeks before.  CSF (Cerebrospinal fluid)
and blood specimens were sent to the laboratory.  The report the next day
indicated no bacterial infection, but PCR tests (Polymerase Chain Reaction) 
revealed the patient was suffering from West Nile virus.  PCR tests use 
enzymes to copy or amplify the DNA and/or RNA in a specimen in order to
identify the cause of the infection by way of DNA sequencing or RNA sequencing.
The West Nile virus contains RNA so this test was done by way of RNA sequencing.


Case History

  A 19-year-old college student arrived at the emergency department complaining
of fever and lethargy that started the previous evening.  He had become 
alarmed when turning his head became painful and when tiny red blotches
suddenly appeared on his skin.  The physician recognized this as a
petechial rash (red spots on the skin that do not blanch, or turn white, when
pressed).  Blood cultures were obtained and a lumbar puncture was done to
obtain cerebrospinal fluid (CSF).  Blood and CSF cultures both grew a
bacterium that was a Gram-negative diplococcus (pink, round pairs) and
was identified as Neisseria meningitidis. This form of meningitis is often 
associated with a petechial rash. This bacterium sometimes causes outbreaks
of meningitis at a daycare or a dorm type situation. Many college students 
have been required to take the vaccine for this bacterium—it is called the
meningococcal vaccine.

Case History

  A tiny female baby was born two months premature. The baby had extreme
difficulty breathing and had to be intubated (a breathing tube inserted).
The mother, at the time of admission, had complained of mild diarrhea
and abnormal abdominal pain unrelated to her pregnancy. The infectious
disease doctor that was brought in immediately recognized the likely problem
and ordered blood cultures to be performed on the infant. The infant was also
started on intravenous antibiotics. Two days later, the lab reported finding 
a Gram-positive bacillus (purple rods on the Gram stain) called 
Listeria monocytogenes in the infant’s blood.  This same organism was the cause
of the mother’s diarrhea. The mother had unwittingly ingested some 
unpasteurized cheese contaminated with this pathogen and developed 
listeriosis. The organism entered the mother’s bloodstream and was 
transmitted across the placenta to the fetus prior to birth.
