CHAPTER 2
Normal flora: 3 situations

Normal flora is defined as microorganisms that can live and reproduce in our body, usually without causing harm.  We all carry around trillions of microbes as our normal flora.  This is mostly bacteria, and some yeast.  We have normal flora microbes on our skin, in our mouth, nasal cavity, urethra, intestine, and lungs.  We do not have normal flora microbes in our blood, heart, kidneys, bladder, and liver.  If you have microbes in those places, you have an infection.  It may seem gross to carry around trillions of germs (microbes) like we all do, but there is one big advantage of us having normal flora:  normal flora microbes compete with pathogens for nutrients and space.  On a regular basis, pathogenic (disease-causing) bacteria get into our system, but we do not get sick.  Our normal flora microbes prevent those bacteria from having enough nutrients and space to "take off" and cause an infection.  This competition keeps those bad bacteria in check most of the time--not all of the time. This competition does not work against viruses because they are not living cells and do not need nutrients. There are 3 situations where our normal flora microbes can be harmful to us:  1) if normal flora microbes get somewhere in the body they are not supposed to be.   Two examples are:   E. coli in the bladder, and Candida albicans in the blood.  We all carry around E. coli in our intestine. Those bacteria benefit us by helping us digest food.  However, if E. coli winds up in the bladder, that is called a UTI (Urinary Tract Infection), or a bladder infection.  Candida albicans is a yeast we all carry around in our mouth, intestine, and urethra.  If yeast cells called Candida albicans wind up in our blood, that is called a systemic yeast infection.    2) if normal flora microbes reproduce too much and there are way too many of them.  A good example: way too many yeast called Candida albicans in the mouth is a problem called thrush.  We all have some of this yeast in our mouth, but thrush is way too many of these yeast and the person has this off-white gunky stuff on the cheek lining, tongue, or gums.  The main thing that triggers a case of thrush to happen is taking antibiotics.  The antibiotics kill off the bacteria that compete with Candiida albicans, allowing the yeast to reproduce too much.    3) if normal flora microbes can take advantage of a compromised immune system.  A good example of this is Staphylococcus aureus causing pneumonia on top of the flu.  The research indicates that 25% of all people carry Staphylococcus aureus around in their respiratory system as part of their normal flora.  In the case of health care workers, it is 50-70%.   In most cases, this is not a problem for the person.  In some cases, a person gets a primary infection called the flu--which is caused by certain viruses.  The flu makes the person's immune system compromised. Then Staphylococcus aureus bacteria take advantage of the situation, reproduce a lot,
and cause a secondary infection called pneumonia.

Nosocomial:  def, 2,000,000,     20,000

Nosocomial infections are hospital acquired infections.  The patient picks up the infection while they are in the hospital.  There are a lot of good things done in a hospital to prevent this problem, but nosocomial infections are still quite common.   Every year in our country, about 2,000,000 million patients get nosocomial infections.  Of those 2,000,000 patients, about 20,000 die from them. Unfortunately, the numbers of nosocomial infections is trending upward despite all of the efforts to prevent them from happening.  

Sepsis, Asepsis, Septicemia

Sepsis means the presence of bacterial contamination.  In most cases, the term sepsis is used to refer to the presence of bacterial contamination in the patient's blood.  Asepsis means no bacterial contamination.  We strive for asepsis in health care, and health care professionals are taught aseptic techniques:  a way of working with patients to minimize the chance of giving a patient an infection by way of a procedure.  Septicemia means the patient has bacteria reproducing in their blood.  Both sepsis and septicemia tend to refer to a patient having a major blood infection.  
 
Infectious, Carrier

Infectious means a person is capable of transmitting pathogens to other people.  Unfortunately, there a a variety of ways we can transmit pathogens to other people. We will discuss those ways later in this chapter.  A carrier is a person who has no symptoms, but they are somewhat infectious.  A carrier does not have enough pathogens in their system to have symptoms, but they have enough pathogens in their system to be somewhat infectious.  This is tricky because we can sometimes pass on pathogens to other people, even though we feel fine.

3 stages of an infection

When we get sick, we all go through 3 main stages:  1) Incubation:  the time between exposure to the pathogens and first symptoms.  In this stage, the person has picked up some pathogens, but they don't have enough pathogens in their system to have symptoms yet.  This stage tends to last 2 to 3 days on average. The person is somewhat infectious during this first stage, and they are called a carrier.  2) Illness:  the person now has major symptoms.  Because of a high number of pathogens in their system, the person now has symptoms and they are very infectious.  This stage lasts on average 5-7 days. The person is very infectious during this stage, but they are not called a carrier because they have symptoms.  3) Convalescence:  the symptoms are over, but the person is still somewhat infectious.  Because the number of pathogens in the person's system has gone down, they no longer have symptoms, but they are still somewhat infectious.  This stage lasts on average 2 to 3 days and the person is again considered to be a carrier.


Here is a chart to know for our exam on the 3 stages of an infection:

Stage						Symptoms    Infectious      Carrier

Incubation						no		      yes		yes
Illness						yes		      yes		no
Convalescence					no		      yes		yes

Notice that we are infectious in all three stages, but we only have symptoms in stage 2, and we are considered to be a carrier in stages 1 and 3 (no symptoms). 

Reservoir and Vector with EX

  A reservoir is something that allows a pathogen to stay infectious and reproduce.  A reservoir is a place where pathogens hang out and stay active.  The most common reservoir for pathogens is warm-blooded animals--including humans, dogs, skunks, bats, etc.  In some cases, a reservoir for pathogens could be food or water.  A vector is an insect that transmits the pathogen from host to host.  Sometimes insects get involved in transmitting pathogens.  Two examples to know: 1) for the microbe that causes malaria, the reservoir is humans and the vector is mosquitoes. A mosquito bites an infected person and picks up microbes.  The same mosquito then bites you and you pick up the microbes that cause malaria.  2) for the microbe that causes Lyme disease, the reservoir is field mice and the vector is ticks.  A tick bites an infected mouse and picks up microbes.  The same tick then bites you and you have picked up the microbes that cause Lyme disease. 

  Three categories of disease transmission   (Discussion question)  

 The first category is called Contact transmission, and it has three sub-categories. Direct contact means you have touched the infected area on some person. You can pick up warts and genital herpes in this fashion.  Indirect contact means you have touched something that has touched the infected area. This includes shaking hands--which can transmit the common cold and the flu. This also includes the sharing of needles (IV drug users). You can pick up HIV and Hepatitis B and C in this fashion.  Droplet contact means a pathogen can be infectious in a droplet for a distance of 1 meter or less.  When we talk, cough, or sneeze, little droplets come out of us that are usually not visible. If a person is sick, these droplets may contain millions of pathogenic microbes. Sometimes a droplet will float through the air and enter another person's system by way of their mouth or nasal cavity. That person has picked up the microbes and will soon be getting sick themself. In the sub-category called Droplet contact, the make-up of the droplets is such that they can only float through the air about 1 meter (about 3 feet) and then they fall harmlessly to the ground.  You would have to be within 3 	feet of a sick person to pick up these microbes by way of floating droplets.   You can pick up the flu and whooping cough in this fashion.   The second category is called Vehicle transmission.  Several things can be vehicles of transmission.  In the sub-category
called Vehicle: Food, a good example is botulism, a dangerous kind of food poisoning.  In the sub-category called Vehicle: Water, a good example is cholera, a dangerous kind of diarrhea.  In the sub-category called Vehicle: Body fluids, examples include HIV, Hepatitis B and C.  The sub-category called Vehicle: Air means the pathogen can be infectious in droplets for much farther than 1 meter (clear across the room). Because of the make-up of these droplets, they can float clear across the room and get to another person.  You can pick up measles and tuberculosis in this fashion. The last category is called Vector transmission, and it involves insects transmitting pathogens from host to host. The sub-category called Vector: Mechanical does not involve an insect bite.  Instead, it involves bacteria being transmitted from the feet of a fly onto our food. You can pick up a condition called bacillary dysentery in this fashion. The word bacillary means the bacteria that cause the problem are rod-shaped and 	dysentery refers to a bloody diarrhea.  It is very rare to get this condition from eating food at a picnic, but it is possible.  The sub-category called Vector: Biological does involve an insect bite.  You 	can pick up malaria (mosquito bite) and Lyme disease (tick bite) in this fashion.

Ideal answer:  Below is what students need to write out for this discussion question:

Contact					Vehicle				 Vector 
Direct: warts, genital herpes	Food: botulism			 Mechanical: bacillary
Indirect: common cold, flu,		Air: measles, tuberculosis		dysentery	   
    HIV, Hepatitis B and C		Water: cholera	                     Biological: malaria,
Droplet: flu, whooping cough	Body fluids: HIV,		             Lyme disease
						   Hepatitis B and C


Endemic, Epidemic, Pandemic

The term endemic means a disease is constantly present in a given geographic area. In some parts of Africa, because of the climate and mosquito population, malaria is endemic. The common cold is endemic in Texarkana.  The term epidemic refers to a sudden increase in disease rates or an outbreak.  Every winter, we have an epidemic of the flu.  The term pandemic refers to a world-wide epidemic.  In the past, there have been several flu pandemics with several million people dying. We are currently experiencing a COVID-19 pandemic caused by a new strain of the Coronavirus. 




Case History
  
  A 7-year-old girl came to a hospital for a tonsillectomy. For the procedure,
she was given an IV catheter in her arm. The surgery went well and the girl
was recovering in a hospital room a few hours later. That night her temperature
went up to 102o F. By the next day, her heart was racing and her breathing
was labored. She was rushed to pediatric intensive care and given empiric
antibiotic therapy. This means she was given the “best guess” antibiotics before
the cause of the problem had been identified. Despite the treatment, her blood
pressure began to fall and she was diagnosed with postsurgical septic shock.
Tragically, she died two days later of MRSA sepsis.  By way of the IV catheter, she
had picked up a certain strain of Staphylococcus aureus called MRSA:
Methicillin-Resistant Staphylococcus aureus.  This is a sad example of a 
nosocomial infection that happened despite many efforts to avoid 
these problems.

Case History

  A 21-year-old college student was in good health until one day she
developed a fever, nausea, headache, and muscle pain. A few days
later, she developed a rash on her forearms—small, flat, pink, 
non-itchy spots. She went to the doctor and revealed that she had taken
a trip about three weeks earlier to North Carolina, where she hiked through
the woods for a couple of days. One morning she discovered a tick on her
back, which was removed quickly. About 1 week later, she started to have
the symptoms that made her go to the doctor. She was diagnosed with
Rocky Mountain spotted fever and she recovered with antibiotic treatment.
This is caused by a bacterium called Rickettsia rickettsii. This bacterium tends 
to spread by tick bites, as does a bacterium called Borrelia burgdorferi, which causes Lyme disease. With Lyme disease, the patient tends to have a round, red, “bulls-eye” rash around the tick bite. 

