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LLeeggaall DDiissccllaaiimmeerr

THE INFORMATION CONTAINED IN THIS REPORT SHOULD NOT BE
USED AS A SUBSTITUTE FOR THE ADVICE OF A QUALIFIED AND
LICENSED HEALTH CARE PROVIDER. THIS REPORT IS FOR
INFORMATIONAL AND EDUCATIONAL PURPOSES ONLY. IN NO WAY
SHOULD IT BE CONSIDERED AS OFFERING MEDICAL ADVICE. NO
LIABILITY SHALL BE ASSUMED FOR THE USE OF THIS INFORMATION
TO TREAT, CURE, OR PREVENT ANY DISEASE. YOU SHOULD ALWAYS
DISCUSS ANY MEDICAL AND ALTERNATIVE MEDICAL PROGRAMS
WITH YOUR HEALTH CARE PROVIDER.
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Staphylococcus bacteria

Overview

Staphylococcus aureus (also known as staph) is the most common

species of staphylococcus bacteria. This is because they are naturally

found on your skin. They are responsible for causing many different

skin infections such as boils, carbuncles, and some acne. Staph

bacteria can survive in extreme environmental conditions. This means

they can linger for extended periods of time on your body or around

your house, and then enter your body either through broken skin or

mucus membranes - when the opportunity presents itself.

Types of staphylococci

Staphylococcus aureus

Staphylococcus aureus is one of the most commonly occurring bacteria

on the skin and in the nose. About 20% - 30% of all Americans carry

this bacterium. Most S. aureus infections are mild (like acne or boils)

and can be easily treated without antibiotics. However, severe cases

can be life threatening.
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MRSA (methicillin-resistant Staphylococcus aureus)

Staphylococcus aureus is generally treatable with antibiotics. But there

are some strains that have developed a resistance to antibiotics. These

bacteria have become resistant to a certain class of antibiotics to include

penicillin derivatives like methicillin. Out of the 20%-30% carriers of

staph in America, about 1% carries this strain. MRSA has become one

of the main infections acquired due to hospitalization.

CA-MRSA (community-associated MRSA)

MRSA can also occur in people who have not been hospitalized. When

compared to MRSA, the CA-MRSA strain causes more severe

infections. This infection also generally has a faster rate of growth

than MRSA as well. This is thought to be due to toxins CA-MRSA

produces.

VRSA (Vancomycin-resistant S. aureus)

VRSA, also known as GISA (glycopeptide intermediate Staphylococcus

aureus) or VISA (vancomycin insensitive Staphylococcus aureus), is a

strain of staphylococcus that has developed resistance to a class of a

glycopeptide antibiotics called vancomycin. Vancomycin is considered
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to be the drug of “Last resort” due to the side effects it causes.

Therefore this is used only if other antibiotics have failed.

Colonization

Colonization of staph bacteria means it is being carried in two or more

places on your body without causing an infection. Staph can live on any

part of the skin especially the nose, hands, inside the throat, underarms,

on the perineum (region between the thighs), or in the bowel. To know

if you have staph colonized on your body, consult your local physician

so he/she can administer a culture.

Infection

When a staph bacterium enters your body it starts to grow rapidly while

it produces toxins. Treatment should start as soon as the first symptoms

are noticed. This includes taking antibiotics, using creams,

strengthening the immune system, etcetera. Beginning treatment early

will help keep the infection from spreading.
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Diseases caused by staphylococcus aureus

Diseases and conditions caused by the staphylococcus infections can

vary from mild to life threatening. They include:

 Boils and skin infections

Boils are generally a result of a bacterial infection of the hair

follicle. When the bacteria enter the skin, they begin to

multiply rapidly.

 Carbuncles

Adjoining hair follicles being infected and clustered together

is called a Carbuncle.

 Folliculitis

This is similar to a boil. It consists of small pimples with

white heads. This rash-like eruption can appear anywhere on

the body.

 Cellulite

Cellulite is caused by an infection that affects the skins

deeper layers (dermis and the subcutaneous tissue). Though

people with open wounds can get cellulite, a majority who
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get it do not have any breaks in their skin. People with

impaired or weakened immune systems are at a greater risk

of developing Cellulite.

 Staphylococcal scalded skin syndrome

This is a staph infection characterized by the peeling of the

skin. This is due to the toxins released by the bacteria. When

this happens, it will cause fluid blisters and the top layer of

skin will get separated. This condition can be seen mostly

among infants, young children, and persons with a depressed

immune system.

 Toxic shock syndrome

When staphylococcus aureus reaches the blood stream and

releases its toxins. The host will experience sudden

symptoms of vomiting, diarrhea, onset of a fever, peeling of

the skin, and a skin rash similar to a sunburn. These

symptoms can be accompanied by the lowering of blood

pressure which can lead to a coma or damaged body organs.

 Wound complications

Staphylococcus aureus is often responsible for various

wound healing complications (whether surgical or
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accidental). When the wound gets infected with staph

bacteria, the symptoms of oozing pus, fever, heat, and chills

may occur.

 Staphylococcal food poisoning

Staph food poisoning is caused when the bacteria living in

food starts to multiply rapidly and produce toxins. The main

cause for the bacteria to multiply is due to insufficient

control of the temperature in food. This is common in foods

like meat, poultry, milk products, salads, cream filled bakery

products, and dairy precuts. Symptoms of this disease

include, vomiting, diarrhea, and stomach cramping. These

symptoms usually occur within 1 - 6 hrs after consuming the

contaminated food.

 Other staphylococcal infections

Sty: infection in the eye

Breast abscess or mastitis (inflammation of the breast): this

is seen in nursing mothers. The staph abscess can release

bacteria to a mother’s milk. Antibiotic treatment is

recommended in this situation while feeding the baby. It is
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considered safe to use antibiotics to treat this disease as long

as the baby doesn’t develop an allergy. The baby generally

will not get a staph infection from the breast milk, but may

be at risk if the baby gets in to direct contact with the

mothers infected wound.

Osteomyelitis: Infections in the bone and joints

Lungs: staphylococcus pneumonia can occur. This happens

when the bacteria enters the blood system and lodges in the

valves of the heart or accompanied by influenza

Endocarditic: Staphylococcus infecting the inner lining of

the heart. This can cause irreversible damage to the heart

and can be fatal.

Bacterial invasion of the blood system

Blood vessels are permeable tubes embedded beneath the layers of skin.

When a boil is caused by a bacterial infection, there is a chance for the

bacteria to penetrate to the blood vessels via injured skin. Once it gets

into the blood system the bacteria can be dispersed rapidly to any organ

of the body with standard blood circulation. This can cause septicemia
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(blood poisoning).

This condition is not very common because as soon a bacterium enters

the body, the immune system will try to eliminate it. But in the event

that it survives, it can cause wide spread infections like Staphylococcal

pneumonia, infection of the heart valves (endocarditic) which can lead

to heart failure, osteomyelitis, and Staphylococcal sepsis (widespread

infection of the bloodstream).

Lethality of staphylococcus infections

Most staph infections can be treated easily and do not cause

complications. However, staph infections can be fatal. The drug

resistant form of Staphylococcus aureus i.e. MRSA, CA-MRSA, and

VRSA can cause fatal infections. In 2005, the 94,360 reported cases of

CA-MRSA resulted in 18,650 deaths. Researchers at the Centers for

Disease Control found the reason behind this is due to a bacterial

protein (phenol-soluble modulin) which is capable of damaging the

infection fighting white blood cells. Diseases like pneumonia are

becoming common in hospitalized patients. Most pneumonia patients

were infected with the influenza virus which later progressed into

MRSA pneumonia. In some cases the antibiotics used to treat this

infection did not respond, and the patient died.
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Risk factors

Anyone (including healthy people) can get staph infections. But

following has a higher risk:

*Note: S. aureus, MRSA, and CA-MRSA can infect through the same

means; however, their primary reasons for infection are listed below.

Staph Aureus

 People with a weak immune systems

The immune system is responsible for fighting infections

that enter the body. When the immune system is weak, the

bacterium can easily invade the body and cause infections.

This includes patients who are suffering with AIDS, taking

immune suppressing medications, elderly, newborns, and

patients who are suffering from chronic infections.

Therefore, it is extremely important that people with the

above conditions practice good hygiene procedures and take

care of their wounds.
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 Other skin conditions

Intact skin acts as an excellent barrier against disease,

preventing infections from entering your body. Therefore

any wounds caused by boils, acne, etc. should be treated

promptly.

 Diabetes

This condition makes it harder for the body to fight

infection.

 Clothing that binds or chafes

Irritation caused by wearing tight cloths can cause breaking

in the skin and make it easer for bacteria to enter the body.

 Prolonged use of antibiotics

This can result in bacterial resistance to an antibiotic.

 Through a carrier

Staph bacteria can live dormant on the skin and the nasal

passage without causing any infection. But can be

contagious and will grow rapidly in unhygienic conditions.
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 Recovering from major surgery

 Injection drug users (patients who reuse needles)

 Breastfeeding mothers

MRSA

 Hospitalization

Though there has been much effort to eradicate MRSA from

hospitals, it still manages to cause many problems for hospital

patients. This pathogen easily attacks the most vulnerable

individuals with a weak immune system or with injuries and/or

surgical wounds.

 Residing in a long term care facilities

Most people who are sent to these care units are carriers of

MRSA. It was found that MRSA is often more prevalent in these

care units than in hospitals.

 Invasive devices

Invasive devices like dialysis, catheterized, or feeding tubes

makes it easier for the bacteria to enter the body.
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CA-MRSA

 Young age

CA-MRSA in children can be very dangerous and deadly. The

bacteria invade the body through a scrape and within hours it can

cause a massive systemic infection. This can be due to an

immature immune system in children or due to the fact that they

have not developed the antibodies to defend against common

germs.

 Participating in contact sports

CA-MRSA can spread easily through wounds when skin to skin

contact occurs. This is seen in both amateur and professional

teams. When playing contact sports abrasions, lacerations, and

contusions of the skin are common. Furthermore, sweating

facilitates the penetration of the organism.

 Sharing towels or athletic equipment

The infection is commonly seen in athletes who share razors,

towels, uniforms, and equipment. Equipment should be

sterilized on a regular basis.
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 Living in crowded or unsanitary conditions

Outbreaks of CA-MRSA have been reported in military training

camps and in some prisons, killing inmates and infecting guards

and staff.

Resistance to antibiotics

Human immune system

The main responsibility of the immune system is to protect your body

from bacteria, viruses, and other invading microorganisms. The immune

system consists of the following.

1. Skin

2. Thymus

3. Spleen

4. Lymph system

5. Bone marrow

6. White blood cells

7. Antibodies

8. Complement system

9. Hormones
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There is a 3 step process of how your immune system protects your

body from infection-causing microorganisms.

1. Preventing infection causing microorganisms like bacteria from

entering the body.

2. If an infection causing microorganism enters the body, your

immune system will try to eliminate it before it begins to

reproduce and release toxins.

3. If an infection causing microorganism enters the body, reproduces,

and releases toxins causing an infection, the immune system will

fight against it until it is eliminated.

The primary method of warding off infection is by never letting it enter

the body in the first place. This is why good hygiene of the skin is so

important. Skin acts the same way plastic wrapping acts to protect food.

It is impermeable to viruses and bacteria. Skin also secretes

antibacterial substances. Your nose, mouth, and eyes are also obvious

entry points for germs. But the body has mechanisms to overcome this

problem. E.g. Saliva contains antibacterial components; tears contain
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lysozymes (an enzyme) which can breakup cell walls of the bacteria;

your nasal passage, throat, lungs, and skin is lined with mast cells.

Therefore, infection causing microorganisms will have to pass all these

defenses before they can get inside the body to produce an infection.

How Staphylococcus aureus avoid immune response by the host:

The most probable route for staph bacteria to enter the body is through

broken skin or via the mucus membranes. Though it’s hard to invade

the body, once it’s inside staph bacteria has developed numerous

mechanism to avoid host defenses.

 Hide their antigens to avoid an immune response

A rapid immune response is triggered by the presence of

antigens. If the bacteria hide their antigens, bacteria can

enter the body undetected where it can rapidly reproduce

inside a cell and invade the body.

 Kill infection-fighting cells (phagocytes)

By releasing toxins that are lethal to phagocytes, bacteria

can destroy opposing infection fighting cells.
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 Develop resistance to antibiotics

See resistance to antibiotics

 Release toxins (intoxication)

Staphylococcus aureus is capable of releasing several toxins

which are categorized into three groups.

1. Pyrogenic toxin super-antigens: the super-antigen

properties will over stimulate the immune system

which can cause toxic shock syndrome (TSS) and food

poisoning.

2. Exfoliative toxins: children are mostly affected by this.

They can cause scaled skin syndrome.

3. Panton-Valentine leukocidin (PVL): This is found in

CA-MRSA strains and cause pneumonia in children.

Boosting the immune system

There are several things you can do to boost your immune system:

 Deep Sleep: sleep can have a definite effect on boosting your
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immune system. Lack of proper sleep can weaken the immune

system

 Moderate exercise, at least 3 times a week: Though moderate

exercises help to boost the immune system, excessive physical

activity can make your immune system weak.

 Reduce stress: any kind of stress - emotional, physical, and

psychological - can damage and weaken your immune system.

 Eat more fruits and vegetables: fruits and vegetables contain

flalvanoids which contain antibacterial and anti-viral properties.

Consuming onions, garlic, and culinary herbs like turmeric can

have a definite effect.

 Ingest healthy probiotic bacteria.

 Reduce or eliminate smoking

 Get a massage: massages reduce the cortisol levels in the body

 Pray, meditate, listen to music, or find a way to still your mind
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 Do yoga, or relaxed breathing and stretching, at least once or

twice a week.

Antibiotics

There are times when the immune system needs help to combat a

bacterial infection. This could arise either due to an immune system that

is not able to activate itself quickly enough to outpace the reproductive

rate of a certain bacteria; or the bacteria is producing toxins so quickly

that it will cause permanent damage before the immune system can

eliminate the bacteria. In a situation like this, antibiotics are used to kill

the infection causing bacteria.

An antibiotic uses two mechanisms to destroy bacteria

1. Kill bacteria directly (bacteriocidal)

2. Hamper the bacteria’s ability to grow and reproduce

(bacteriostatic)

Though antibiotics destroy the bacterial cells, it does not harm the cells

in the human body. Antibiotics usually take 7-10 days to kill all the

bacteria. But within 2 days of taking the antibiotic, the patient will start
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to feel better since a majority of the targeted bacteria will be destroyed.

Antibiotics have saved millions of lives and were dubbed the “miracle

drug”. But with time, researchers have found that their effectiveness has

reduced as the bacteria have developed a resistance to them. In the near

future, this will make bacterial infections very difficult to treat. This has

become a significant concern to the medical community.

How bacteria become resistant to antibiotics

Bacterial resistance to antibiotics can stem from the following reasons:

1. Long term use of antibiotics

2. Misuse of antibiotics

3. Using antibiotics that kills a wide variety of bacteria

There are various ways bacteria counter antibiotics. These include:

1. Preventing the antibiotic from getting to its target

This is done when bacteria alters its cell wall structure

making it impermeable to antibiotics. Another way bacteria

stops antibiotics from reaching its target is by producing a

molecule that will bind to the drug (if it enters the
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bacterium) and take it out of the bacterial cell before it can

affect the bacteria.

2. Changing the target

Antibiotics work on bacteria by binding to it. However,

sometimes the bacteria respond by changing its structure so

the antibiotic will not recognize it.

3. Destroying the antibiotic

This is an extreme mechanism adopted by dangerous

bacteria like MRSA. Here the bacteria neutralize the

antibiotic directly. For example, a resistant strain of Staph

bacteria produces enzymes called β -lactamases that destroy

penicillin.

Many bacteria do not initially have the ability to grow resistant to

antibiotics. However, this phenomenon develops when the bacteria

acquire a gene allowing them to do so. This occurs one of the following

ways:

I. During transformation

This is a process whereby the bacteria alters its DNA composition

by incorporating foreign genetic material called plasmids. One
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plasmid can encode resistance to many different antibiotics.

II. Through a transpose

This is when the genes change position within the genome causing

mutations

III. By scavenging DNA remnants from dead bacteria

When a resistant gene gets incorporated to the bacterial chromosomes

all of its offspring will carry this and the resistance will continue.

Statistics on antibiotic resistance in bacteria

Antibiotic resistance by pathogenic bacteria is a concern to anyone, the

young and the old, the healthy and the chronically ill. It is particularly a

serious concern for people who are critically ill and patients with a

compromised immune system.

Each year in America about 2 million people are hospitalized due to

various bacterial infections. Out of that, about 90,000 die each year. The

physicians have found out that of the people who are hospitalized,

about 70% are infected with resistant bacteria.
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MRSA is no longer confined to hospitals. A study based on

community-acquired staph infections was done by University of Texas

involving children. What they found was 70 percent were infected with

MRSA. About 12,000 cases of CA-MRSA were found in three

correctional facilities (Georgia, California, and Texas) between 2001

and 2003. About 235 cases of MRSA were found in military training

camps in southeastern United States.

A study done at Driscoll Children's Hospital in Corpus Christi, Texas,

reports the number of infections caused by MRSA shot up in five years,

from 9 in 1999 to 459 in 2003. Though most of it was abscess

formations, few were life threatening.

What can we do

 Avoid skin injury

The most preferred entry point of all staph infections (including

MRSA and VRSA) is through injury or broken skin. Therefore

even a minor surgery carries the risk of being infected with the

staph bacteria. Also consider that micro-tears can occur if you

are prone to having dry skin.
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 Keep the Immune System strong at all times

Weak immune systems make it easier for bacteria to invade the

body and begin its infection process. If a patient is planning a

surgery, it is advisable to take an immune boosting supplement at

least for 3 months prior to the surgery.

 Using antibiotics

Antibiotics should be used with a lot of care. The dosage

prescribed by the doctor should be followed strictly. If the dosage

is not adequate to combat the infection it will not be effective and

the bacteria can develop resistance to the antibiotic. However, the

drug should be taken for the full number of days prescribed.

Of note, antibiotics should not be used to treat viral infections.

Antibiotics have no effect on viruses. It is found that 60% of children

are treated with antibiotics for a common cold (which is viral). This will

only lead to the development of more resistant bacteria.
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Self care and prevention

How to prevent Staph infections

 Carefully wash clothes, bed linens, and towels of a family member

who is infected with staph.

 Clean and treat minor skin wounds promptly.

 Practice good personal hygiene.

 Stay as healthy as possible

 Wash your hands thoroughly after treating a boil or anything that has

come in contact with it.

How to prevent spreading Staph infection to others

 Cover the wound: when the infection starts to ooze, it should be

cleaned and bandaged well to prevent the spread of the infection.
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 Do not share personal items: personal items like towels,

washcloths, razors, clothing, or uniforms that may have had contact

with the infected wound or bandage should not be shared. Drying

cloths in the dryer is a better method than drying cloths in the air due

to the associated temperatures.

 Clean your hands: hands should be cleaned well using an

antibacterial hand wash, or an alcohol-based hand sanitizer after

touching the wound.

 Talk to your doctor

Final Words

Thank you very much for reading this research compilation document

and I hope it has helped you answer all the questions you or your loved

ones have about MRSA and staph infections. Ultimately, this is a fight

that mankind must work together on if we plan to stay ahead of these

vicious bacteria growing more resistant by the hour. Thanks again for

reading and good luck!

CChhrriissttiinnee DDaawwssoonn
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If you have any further questions about this information compilation

report, please feel free to contact me. I will be glad to assist you.
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Glossary

Abscess: An abscess is a tender, easily pressed mass generally surrounded

by a colored area from pink to deep red. The middle of an abscess is full

of pus and debris.

Antibiotics: Antibiotics are among the most frequently prescribed

medications in modern medicine. Antibiotics cure disease by killing or

injuring bacteria. The first antibiotic was penicillin, discovered

accidentally from a mold culture. Today, over 100 different antibiotics

are available to doctors to cure minor discomforts as well as

life-threatening infections.

Antigen or immunogen: is a molecule that stimulates an immune

response. Typically bacterial toxins or antigen molecules cause an

immune response and are quickly targeted by the body's immune

system.

Allergy (Allergies): Hypersensitivity caused by exposure to a particular

antigen (allergen), resulting in an increased reactivity to that antigen on

subsequent exposure, sometimes with harmful immunologic

consequences.
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Bacteria (Bacterial, Bacterium): Microscopic germs. Some bacteria are

"harmful" and can cause disease, while other "friendly" bacteria protect

the body from harmful invading organisms.

Blood agar: is a solid growth medium that contains red blood cells. The

medium is used to detect bacteria that produce enzymes to break apart

the blood cells.

β-lactam antibiotics: Are a broad class of antibiotics which include

penicillin derivatives. They are the most widely used group of

antibiotics available.

Enzyme: Enzymes are made from amino acids and they are proteins. An

enzyme acts as a very efficient catalyst for a specific chemical reaction.

Genome: hereditary information stored in the DNA of a organism.

Glycopeptide antibiotics: a class of antibiotic drugs.

Gram staining: Gram staining (or Gram's method) is a method of

differentiating bacterial species into two large groups (Gram-positive

and Gram-negative) based on the chemical and physical properties of



32

their cell walls.

Hemolysis is used in the identification of microorganisms based on the

ability of bacterial colonies grown on agar plates to break down red

blood cells in the culture.

Mutation of bacteria: Mutations can be caused by copying errors in the

genetic material during cell division.

Nodule: a skin nodule is a slight elevation on or in the skin.

Phagocytes: Phagocytes, i.e. the Macrophages and Microphages, are the

cells in the immune system that are responsible for consuming and

destroying invading bacteria.

Pus: Pus is the build up of fluid: living and dead white blood cells, dead

tissue, and bacteria or other foreign substances.

Pustule: Small elevation of the skin containing pus.

Sty: A sty is an acute infection or inflammation of the secreting glands of

the eyelids.
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Super Antigen: These are proteins secreted by the bacteria which can

activate a higher number of T-lymphocytes (T-cells) than a normal

antigen.
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