http://www.cdc.gov/ncidod/dbmd/meningitis_vaccine.htm
http://www.dhpe.org/infect/Bacmeningitis.html
High fever, headache, and stiff neck are common symptoms of meningitis in anyone over the age of 2 years. These symptoms can develop over several hours, or they may take 1 to 2 days. Other symptoms may include nausea, vomiting, discomfort looking into bright lights, confusion, and sleepiness. In newborns and small infants, the classic symptoms of fever, headache, and neck stiffness may be absent or difficult to detect, and the infant may only appear slow or inactive, or be irritable, have vomiting, or be feeding poorly. As the disease progresses, patients of any age may have seizures

http://www.bacteriamuseum.org/niches/hwfbacteria/vaccination.shtml
How we fight bacteria: Vaccination (Immunization)

Bacterial infections activate our Immune system, and approximately two weeks after the start of an infection, antibodies are produced. These are proteins in our blood that help white blood cells to recognize the infectious organisms and to destroy them. This ability, to specifically recognize and destroy micro-organisms, is stored in the memory of the antibody producing cells, and this is what makes us immune to that particular infection. Next time those bacteria enter our body, they will be destroyed immediately and no longer can make you ill. This acquired immunity will not only result from an infection; it can also be induced by vaccination. 

It was Edward Jenner who tried the first experimental vaccination. He recognized that certain people never got small-pox, and realized that they had been exposed to the less severe disease of cow-pox. His experiments showed that injection with cow-pox virus could make people immune to small pox. The way this works is simple: the cow-pox virus is very similar to the small-pox virus, and when antibodies are produced against the one, they will also act against the other. Louis Pasteur (Source: Biotech) continued this research and tried his vaccines (amongst others agains rabies) on a number of people, but it was very crude and actually made people quite sick. Nowadays it is possible to produce safe vaccines. 

A vaccine is a weakened, killed or incomplete form of a micro-organism that cannot cause disease, but will result in the production of antibodies when it is injected in our body. As a consequence, the produced antibodies will protect us against that disease. Since our body can make antibodies against viruses and bacteria, we can get vaccines against viral and bacterial infections. 

· Read more about infections and vaccinations (Source: Dr. Reddy's pediatric office) 

· Read about the different kind of vaccines and how they are developed (source: Ultranet, EJ Kimball). 

When a vaccine consists of a weakened or killed form of a bacteria or virus, it is important that this is so disabled that it can absolutely never cause disease. In many cases it is preferred to use a vaccine containing only part of the microorganism, or one of its key products that would be formed in our body during an infection. In that case the risk is minimal, and the effect can be sufficient immunity. Often repeated injections are needed, and after several years a 'booster' will refresh the memory of our immune system. Some parents worry about the risks of vaccination. No injection is without the risk, however, the diseases they are protective for are far more risky. Know your risk: vaccinations and the diseases they prevent (Source: iVillage, with apologies for the advertisements appearing before the information). 

Vaccination has been a key solution to reduce the incidence and mortality of infectious diseases. See our special feature file on the history of infectious diseases to read about the epidemics that ruled the world before vaccinations, in combination with better hygiene and medication, gave us the weapons to combat infections. 

· The World Health Organization about the Global Allianece for vaccines and Immunization. 

· The National Immunization Program of the USA (Source: CDC) 

· In one case, vaccination resulted in a world-wide eradication of the disease: small-pox. How did they do it? (Source: Uni leicester, UK) 

· Information on vaccination by the Immunization Action Coalition, an organization trying to boost vaccination rates 

So why don't we vaccinate against all infectious diseases? And why do infectious diseases still exist? Several diseases can be caused by many different kinds of the same sort of bacteria. For instance, traveler's diarrhea is often caused by E. coli, but there are many different forms of E. coli, and when you have had one (which may have been bad enough to spoil your holiday) you are not yet protected against the rest. In that situation vaccination is not very efficient. Moreover, some bacteria are smart enough to evade our antibodies. They change their 'looks' constantly, so that antibodies produced to one variant are useless towards the next. When antibodies are powerless, vaccines are as well. And there is an economic aspect: vaccination is expensive, and especially in developing countries it is not possible to reach the majority of the population with vaccination programs. Vaccination is not completely without risk, and it would be unwise to inject everybody with all available vaccines, when the majority of those people have very little risk to ever get most of these infections. So when you live in a moderate climate, you will not be vaccinated against tropical diseases, unless you plan to travel in the tropics. Check out vaccination recommendations for travellers (source: CDC). And finally, for many infectious diseases a vaccine is not (yet) available. Vaccine development is one of the major research areas in medical microbiology. 

Pathogenic bacteria

Bacteria that cause disease are called pathogenic bacteria. Bacteria can cause diseases in humans, in other animals, and also in plants. Some bacteria can only make one particular host ill; others cause trouble in a number of hosts, depending on the host specificity of the bacteria. The diseases caused by bacteria are almost as diverse as the bugs themselves and include food poisoning (Source: Public Health Dept. Vic, Au), tooth ache (Source: Cosmetic Dentistry), anthrax (Source: Nebraska Health & human Services System), even certain forms of cancer. It is impossible to sum up all bacterial diseases and it would be pretty boring. The Infectious Diseases fact sheets (Source: New York State Department of Health) gives clear descriptions of infectious diseases, including viral diseases and some infections caused by other organisms. Some diseases are named after the organisms that cause them, or is it the other way round? 

If you want to have a look at pathogenic bacteria under the microscope: 

· View here pathogenic bacteria under the microscope (Source: Des Moines Area Community College) which also describes their properties, as part of a course on medical microbiology. Some of the terms used here are explained in our exhibit on pathogenicity. 

· More links to microscopic pictures can be found in the exhibit on Images of bacteria. 

Some pathogenic bacteria have received disproportionate attention in the press, e.g. the 'flesh-eating bacteria' (Source: Topix.net) , which in real life are called Streptococci. Indeed they can cause spectacular, but fortunately uncommon symptoms. In the press, pathogenic bacteria are sometimes represented as (deadly) dangerous enemies that lurk in the dark, unseen, ready to attack you. Although that is exaggerated some bacteria can be life treatening, for example Legionella pneumoniae, the causative of Legionnaire's disease. These bacteria survive in moist places like air conditioners or hot-water pipes. Though potentially life treatening, bacterial infections do not kill all their victims. If they did, and if they spread fast, they would eradicate their hosts completely. Although a popular theme for thrillers, this is a 'mission impossible' in real life. Some bacteria kill a high percentage of people infected (they have a so-called a high mortality rate), but their relatively inefficient rate of spreading makes up for that. 
  

When an infectious disease spreads around an area, and the cases of new infections reach a certain number, we call it an epidemic. Read about epidemics (Source: American Natl History Museum) or visit the Epidemics Home Site (National Library of Medicine). If, on the other hand, a certain disease is always present in low numbers of cases in a given area, that disease is said to be endemic in that area. Some epidemics become wide-spread and quickly reach distant parts of the world: in modern times people travel fast and frequent, and our bacteria travel with us. A classical example of such a pandemic (in this case caused by a virus) was a new type of influenza ("Spanish 'flu") that reached continent after continent early this century, killing thousands of people on it's way. Although only a small proportion of the infected people died (the virus had a low mortality) so many people got infected that even the small proportion of deaths amounted to large numbers. An epidemic or pandemic can only occur if the population is not immune to that disease. Read our special feature file on the history of infectious diseases about the times that pathogens could spread unlimited. Our exhibit on our immune system explains how immunity can prevent disease. So why do epidemics occur? Either because they are caused by diseases that did not exist before, like AIDS, caused by the HIV virus, or because new variants of bacteria (or viruses) arrive in an area where they were not endemic before. This is why epidemics of the common 'flu' occur frequently: the virus causing influenza is able to change itself sufficiently to bypass our immunity built up from prior infections. Although not caused by bacteria, this site on influenza is very interesting if you want to understand epidemics of infectious diseases (Source: Ultranet EJ Kimball). Whenever a new virus type arises, there is the potential for a new epidemic. Fortunately, most of these new types are not as vicious as the Spanish 'flu. 

An example of a bacterial disease that caused successive epidemics, and even pandemics, in recent times is Vibrio cholerae, the cause of cholera. Epidemiology is the study to establish the cause of a disease. 

· Read this classic of cholera in London in the last century: an epidemiological 'whodunit' with John Snow as the chief inspector (Source: Ultranet EJ Kimball). 

· Another classic epidemic in history was small pox raging through Europe in the 14th Century. Read our special feature file on the Black Death.

Bacteria have invented many different strategies to make us ill. These strategies, called bacterial pathogenicity, are the subject of an important division of medical microbiology. Understanding how certain bacteria make us ill can result in better treatment, vaccination, or prevention of that infectious disease. An example of such research is how treatment of ear infections can be improved (Source: Montana State Uni). In another exhibit some of the common mechanisms of bacterial pathogenicity are explained. In order to keep this information balanced, now that you know what pathogenic bacteria are, why not also check out how commensal bacteria are good for you. 
The content of this page is copyright of the Virtual Museum of Bacteria and was written by Dr. T. M. Wassenaar (curator), with support of the Foundation for Bacteriology. 

http://www.drreddy.com/shots/index.html#infectwhat
What is an infection?

An infection happens when a "microorganism" (a living thing so small that we can't see them individually) begins to grow and multiply in the body. 

We all have millions of microorganisms on and in our bodies. There are many bacteria (microorganisms that can live independently) on our skin, and even more in our intestines and mouths. These bacteria are not only fairly harmless (unless your immune system isn't working quite right) but actually help you out. You must have bacteria in your intestines to help you digest food: to take one example, Vitamin K, which is necessary for your blood to clot properly when you have a cut, can be manufactured by certain bacteria in your intestines. For some people (those who don't like broccoli and other green vegetables) the bacteria are the major, if not the only, source of Vitamin K. 

However, there are many bacteria that will make you sick. Some are usually not found in the body unless you are sick. In other cases, normally harmless or helpful bacteria may overgrow or invade parts of the body where they aren't supposed to be. There are also viruses, particles that cannot live by themselves but which can invade your body's cells, take over those cells' growth machinery, and make the cells start producing more virus particles. (Computer viruses are called "viruses" because their behavior in computers is very similar to the way human and animal viruses behave.) 

What is an immunization?

Our bodies are vulnerable to infections from many bacteria and viruses. Because of that we have many natural defenses, collectively called the "immune system", designed to fight infections. Some infections are harder for us to fight off than others, but for many of the serious viral diseases (for which there are no antibiotics) and some bacterial infections it is possible to induce immunity with a vaccine made from components of the infecting bug or the toxin (biochemical poisons) that some bacteria produce, which will prevent future infections with the natural, full-strength bug. Many viruses in particular cannot live in anything other than the human body, and immunization can actually eradicate viruses. Smallpox, which as recently as the 1950's was still a major killer in many parts of the world, now exists only in freezers in two laboratories -- one in the United States and one in Russia -- and even these lab samples may soon be destroyed, leaving the world permanently safe from smallpox. 

Although some of the available vaccines can give you immunity after a single dose no matter when you receive it, others have to be given several times at certain ages and intervals to provide full protection. With some diseases your immunity will eventually wear off, and so you will need booster immunizations at intervals to stay fully protected. Because of this, it's important to keep your child's (and your own) immunization schedule up to date. 

It is also possible to harvest antibodies from people who are immune to certain diseases, purify them (the purification does not necessarily remove antibodies to other diseases, but it does remove other impurities from the mixture -- including viruses such as HIV), and give them to a patient who is not immune to that particular disease. The antibodies will help the recipient fight off infections. The protective effect of these immune globulins (also know as gamma globulins) will last only as long as the antibodies last, since they can't be replenished constantly by the body. Therefore immune globulin is not a permanent substitute for vaccination. However, in some cases the immune globulin will help you fight off an infection until your body starts making its own antibodies. 

Here I have described many of the common diseases we immunize patients against, and talk about the vaccines we use as well. The schedule for each vaccine is also given; the schedule changes occasionally as we discover more about diseases and the protective effects of vaccines, but your doctor will know the latest recommended schedule and will help you follow it. 

It's always a good idea to keep a copy of your child's immunization record at home, too. Besides being useful if schools or day-care centers need the information (as they usually will at some point) it can also come in handy if your child is ill and the doctors need to make sure that s/he is not susceptible to a particular bug. 

Thimerosal-Containing Vaccines

Some vaccines, including some of the available flu vaccines, contain thimerosal, a preservative used in many vaccines and other medicines (including contact-lens storage and cleaning solutions) to prevent bacteria from growing in the solutions. Until a few years ago, many vaccines contained thimerosal, but it has been removed from almost all of the vaccines we now give to children. The only widely-used vaccine that still contains thimerosal is the influenza vaccine, and only some manufacturers still produce flu vaccine that contains thimerosal. 

Thimerosal is a mercury-based chemical. There is a theoretical risk of mercury poisoning from the thimerosal used to preserve vaccines. Although several researchers claim that there is evidence of such poisoning, and in particular an increased risk of autism with thimerosal-containing vaccines, this has not been well-proven, and several large studies in different countries show no change in the occurence of autism or other neurodevelopmental disorders between children given thimerosal-containing and thimerosal-free vaccines. 

Influenza infection is dangerous to infants. However, only two of the three flu vaccines on the market are meant to be given to children under age 2 years, and those vaccines are not recommended for children younger than six months. Therefore, most public health authorities, including the Centers for Disease Control and Prevention, recommend that infants at risk receive flu vaccine starting at age 6 months whether or not the vaccine contains thimerosal. Some of the current vaccine is made with a reduced amount of thimerosal, reducing the theoretical risk of mercury poisoning, and that vaccine should be used for vaccinating children under age 3 years. The other vaccines we routinely give to children are all available without preservative. 

I am aware that there are many people who believe that thimerosal should not be used to preserve vaccines. I believe that thimerosal should not be used to preserve vaccines if at all possible. I also know several people with autism and Asperger's syndrome, including one in my own family. However, I also believe that vaccine-preventable diseases are sufficiently dangerous to patients, especially the very young (many of whom I admit to the hospital every year with complications of flu, whooping cough, and other vaccine-preventable diseases), that any risk from the preservative is MUCH less than that from the diseases themselves, and I would not hesitate to vaccinate my family against those diseases even if I could not obtain preservative-free vaccine. (That is my opinion. Other people's opinions differ. As always, you need to talk to your own or your child'd doctor to help decide if you or your child should receive vaccines.) 

 BACTERIAL MENINGITIS
Meningococcal disease is a contagious bacterial disease caused by Neisseria meningitidis that can kill children and young adults very quickly. Meningococci are divided into distinct sergroups based on their polysaccharide outer capsule, which is the usual target antigen for vaccines. Serogroup A is the main cause of epidemics in Africa and in the United States, sergroups B, C and Y predominate. In the United States, no vaccine is yet available to offer protection against serogroup B which currently accounts for 32% of all meningococcal disease in the United States. 

http://www.cdc.gov/ncidod/dbmd/diseaseinfo/meningococcal_g.htm
What is meningitis?
Meningitis is an infection of the fluid of a person's spinal cord and the fluid that surrounds the brain. People sometimes refer to it as spinal meningitis. Meningitis is usually caused by a viral or bacterial infection. Knowing whether meningitis is caused by a virus or bacterium is important because the severity of illness and the treatment differ. Viral meningitis is generally less severe and resolves without specific treatment, while bacterial meningitis can be quite severe and may result in brain damage, hearing loss, or learning disability. For bacterial meningitis, it is also important to know which type of bacteria is causing the meningitis because antibiotics can prevent some types from spreading and infecting other people. Before the 1990s, Haemophilus influenzae type b (Hib) was the leading cause of bacterial meningitis, but new vaccines being given to all children as part of their routine immunizations have reduced the occurrence of invasive disease due to H. influenzae. Today, Streptococcus pneumoniae and Neisseria meningitidis are the leading causes of bacterial meningitis. 

What are the signs and symptoms of meningitis?
High fever, headache, and stiff neck are common symptoms of meningitis in anyone over the age of 2 years. These symptoms can develop over several hours, or they may take 1 to 2 days. Other symptoms may include nausea, vomiting, discomfort looking into bright lights, confusion, and sleepiness. In newborns and small infants, the classic symptoms of fever, headache, and neck stiffness may be absent or difficult to detect, and the infant may only appear slow or inactive, or be irritable, have vomiting, or be feeding poorly. As the disease progresses, patients of any age may have seizures. 

How is meningitis diagnosed?
Early diagnosis and treatment are very important. If symptoms occur, the patient should see a doctor immediately. The diagnosis is usually made by growing bacteria from a sample of spinal fluid. The spinal fluid is obtained by performing a spinal tap, in which a needle is inserted into an area in the lower back where fluid in the spinal canal is readily accessible. Identification of the type of bacteria responsible is important for selection of correct antibiotics. 

Can meningitis be treated?
Bacterial meningitis can be treated with a number of effective antibiotics. It is important, however, that treatment be started early in the course of the disease. Appropriate antibiotic treatment of most common types of bacterial meningitis should reduce the risk of dying from meningitis to below 15%, although the risk is higher among the elderly. 

Is meningitis contagious?
Yes, some forms of bacterial meningitis are contagious. The bacteria are spread through the exchange of respiratory and throat secretions (i.e., coughing, kissing). Fortunately, none of the bacteria that cause meningitis are as contagious as things like the common cold or the flu, and they are not spread by casual contact or by simply breathing the air where a person with meningitis has been. 

However, sometimes the bacteria that cause meningitis have spread to other people who have had close or prolonged contact with a patient with meningitis caused by Neisseria meningitidis (also called meningococcal meningitis) or Hib. People in the same household or day-care center, or anyone with direct contact with a patient's oral secretions (such as a boyfriend or girlfriend) would be considered at increased risk of acquiring the infection. People who qualify as close contacts of a person with meningitis caused by N. meningitidis should receive antibiotics to prevent them from getting the disease. Antibiotics for contacts of a person with Hib meningitis disease are no longer recommended if all contacts 4 years of age or younger are fully vaccinated against Hib disease (see below). 

Are there vaccines against meningitis?
Yes, there are vaccines against Hib, against some serogroups of N. meningitidis and many types of Streptococcus pneumoniae. The vaccines against Hib are very safe and highly effective. 

There are two vaccines against N. meningitidis available in the U.S. Meningococcal polysaccharide vaccine (MPSV4 or Menomune®) has been approved by the Food and Drug Administration (FDA) and available since 1981. Meningococcal conjugate vaccine (MCV4 or MenactraT) was licensed in 2005. Both vaccines can prevent 4 types of meningococcal disease, including 2 of the 3 types most common in the U.S. (serogroup C, Y, and W-135) and a type that causes epidemics in Africa (serogroup A). Meningococcal vaccines cannot prevent all types of the disease. But they do protect many people who might become sick if they didn't get the vaccine. Meningitis cases should be reported to state or local health departments to assure follow-up of close contacts and recognize outbreaks. 

MCV4 is recommended for all children at their routine preadolescent visit (11 to 12 years of age). For those who have never gotten MCV4 previously, a dose is recommended at high school entry. Other adolescents who want to decrease their risk of meningococcal disease can also get the vaccine. Other people at increased risk for whom routine vaccination is recommended are college freshmen living in dormitories, microbiologists who are routinely exposed to meningococcal bacteria, U.S. military recruits, anyone who has a damaged spleen or whose spleen has been removed; anyone who has terminal complement component deficiency (an immune system disorder), anyone who is traveling to the countries which have an outbreak of meningococcal disease, and those who might have been exposed to meningitis during an outbreak. MCV4 is the preferred vaccine for people 11 to 55 years of age in these risk groups, but MPSV4 can be used if MCV4 is not available. MPSV4 should be used for children 2 to 10 years old, and adults over 55, who are at risk. 

Although large epidemics of meningococcal meningitis do not occur in the United States, some countries experience large, periodic epidemics. Overseas travelers should check to see if meningococcal vaccine is recommended for their destination. Travelers should receive the vaccine at least 1 week before departure, if possible. Information on areas for which meningococcal vaccine is recommended can be obtained by calling the Centers for Disease Control and Prevention at (404)-332-4565. 

There are vaccines to prevent meningitis due to S. pneumoniae (also called pneumococcal meningitis) which can also prevent other forms of infection due to S. pneumoniae. The pneumococcal polysaccharide vaccine is recommended for all persons over 65 years of age and younger persons at least 2 years old with certain chronic medical problems. There is a newly licensed vaccine (pneumococcal conjugate vaccine) that appears to be effective in infants for the prevention of pneumococcal infections and is routinely recommended for all children greater than 2 years of age. 

Date: October 12, 2005
Content source: Coordinating Center for Infectious Diseases / Division of Bacterial and Mycotic Diseases 

http://www.cdc.gov/ncidod/dbmd/meningitis_vaccine.htm
Meningococcal Vaccines:
Protecting you from Bacterial Meningitis
Meningitis is an infection of the fluid surrounding the brain and the spinal cord. Meningitis is usually caused by a virus or bacterial infection. Bacterial meningitis is usually more severe than viral meningitis. For bacterial meningitis, it is also important to know which type of bacteria is causing the meningitis. Vaccines are available to help protect against some forms bacterial meningitis.

Neisseria meningitidis is one type of bacteria that causes both meningitis and a serious blood infection called meningococcal disease. Anyone can get meningococcal disease. It is most common in infants less than one year of age and people with certain medical conditions, such as someone who has had their spleen removed. College freshmen who live in dormitories also have an increased risk of getting meningococcal disease.

Meningococcal infections can be treated with drugs such as penicillin. Still, about 1 out of every ten people who get the disease may die from it, and many others are affected for life. They may lose their arms or legs, become deaf, have problems with their nervous systems, become mentally impaired, or suffer seizures or strokes. This is why preventing the disease through use of meningococcal vaccines is important for people at highest risk. 

The Meningococcal Vaccines 
MCV-4 (meningococcal conjugate vaccine)

· Licensed for use in the United States in early 2005

· Licensed for people age 11 to 55 years of age

· Expected to provide longer-lasting protection from meningococcal disease 

· May also be better at preventing the spread of disease from person to person

MCV4 vaccine is experiencing a high volume of demand. Vaccine is being allocated in both the public and private sectors based on estimates of monthly needs as well as available supply. The supply and demand mismatch is expected to be short term.

MPSV-4 (meningococcal polysaccharide vaccine)

· Used in the United States since the 1970s

· Licensed for children older than 2 years of age as well as adolescents and adults.

Both vaccines

· Protect more than 90 percent of those who get the vaccine.

· Prevent 4 types of meningococcal disease, including 2 of the 3 types most common in the United States and a type that causes epidemics in Africa.

Meningococcal vaccines cannot prevent all types of the disease. But they do protect many people who might become sick if they didn't get the vaccine.

Who Should Get the New Vaccine? 
The new vaccine, MCV-4, is recommended for: 

· Adolescents 

· 11 - 12-year-olds at their routine preadolescent check-up

· If not previously vaccinated, adolescents should be vaccinated before they enter high school, at around 15 years of age

· Other adolescents who want to lower their risk of meningococcal disease

· People who have an elevated risk of meningococcal disease

· College freshmen living in dormitories

· Microbiologists who are routinely exposed to isolates of N. meningitides

· Military recruits

· People who travel to, or live in countries where meningococcal disease is very common.

· Anyone whose spleen has been damaged or removed and persons with certain other immune system disorders.

· Persons advised to receive vaccination during an outbreak

Who Should NOT Get the New Vaccine?
· Anyone who has ever had a severe (life-threatening) allergic reaction to a previous dose of either meningococcal vaccine should not get another dose.

· Anyone who has a severe (life threatening) allergy to any vaccine component should not get the vaccine. Tell your doctor if you have any severe allergies.

· Anyone who is moderately or severely ill at the time the shot is scheduled should probably wait until they recover. Ask your doctor or nurse. People with a mild illness can usually get the vaccine.

· Meningococcal vaccines may be given to pregnant women. However, MCV-4 is a new vaccine and has not been studied in pregnant women as much as MPSV-4 has.

http://www.cdc.gov/nip/publications/VIS/vis-mening.pdf
CDC meningitis – saved for printing

http://www.nlm.nih.gov/medlineplus/tutorials/meningitis/htm/index.htm
Medline Plus Meningitis tutorial

http://www.immunofacts.com/statistical.asp
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http://www.mayoclinic.com/health/meningitis/DS00118
Risk factors

A few risk factors can make you or your child more likely to be infected with meningitis:

· Age. Children younger than 5 years, young people ages 18 to 24 and older adults are more likely to develop meningitis than the rest of the population. 

· Living in a community setting. College students living in dormitories, personnel on military bases and children in boarding schools and child-care facilities are at increased risk of meningococcal meningitis, probably because infectious diseases tend to spread quickly wherever large groups of people congregate. 

· Pregnancy. If you're pregnant, you're more likely to contract listeriosis — an infection caused by the listeria bacteria, which may also cause meningitis. If you have listeriosis, your unborn baby is at risk, too. 

· Working with animals. People who work with domestic animals, including dairy farmers and ranchers, also have a higher risk of contracting listeria, which can lead to meningitis. 

Other factors that may compromise your immune system — including AIDS, diabetes and use of immunosuppressant drugs — also make you more susceptible to meningitis. Removal of your spleen, an important part of your immune system, may also increase your risk.

Prevention

Some types of meningitis are contagious. You may be exposed to the bacteria when someone with meningitis coughs or sneezes. The bacteria can also spread through kissing or sharing eating utensils, a toothbrush or a cigarette. You're also at increased risk if you live or work with someone with the disease.

You can reduce your risk of contracting meningitis by avoiding exposure to the viruses that cause meningitis. That means avoiding exposure to upper respiratory and gastrointestinal infections. If you're pregnant, reduce your risk of listeriosis by cooking meat thoroughly and avoiding cheeses made from unpasteurized milk.

Something as simple as careful hand washing may be one of the best ways to stay well. Teach your children to wash their hands often, especially before they eat and after using the toilet, spending time in a crowded public place or petting animals. Show them how to wash their hands vigorously, covering both the front and back of each hand with soap and rinsing thoroughly under running water. In addition, boost your immune system by getting enough rest, exercising regularly, and eating a healthy diet with plenty of fresh fruits, vegetables, and whole grains.

Immunizations
Some forms of bacterial meningitis can be prevented with the following vaccinations:

· Haemophilus influenzae type b vaccine (Hib). Children in the United States routinely receive this vaccine as part of the recommended schedule of vaccines, starting at about 2 months of age. The vaccine is also recommended for some adults, including those with sickle cell disease or AIDS. 

· Pneumococcal conjugate vaccine (PCV7). This vaccine is also part of the regular immunization schedule for all children younger than 2 years in the United States. In addition, it's recommended for children between the ages of 2 and 5 who are at high risk of pneumococcal disease, including children with chronic heart or lung disease or cancer. 

· Pneumococcal polysaccharide vaccine (PPV). Older children and adults who need protection from pneumococcal bacteria may receive this vaccine. The Centers for Disease Control and Prevention recommends the PPV vaccine for all adults older than 65 and younger adults and children with compromised immune systems or chronic illnesses such as heart disease, diabetes or sickle cell anemia. 

· Meningococcal conjugate vaccine (MCV4). As of May 2005, the Centers for Disease Control and Prevention and the American Academy of Pediatrics recommend this vaccine be routinely administered for the following previously unvaccinated groups: children 11-12 years old, adolescents at high school entry (about age 15), and college freshmen living in dormitories. 

http://www.chop.edu/consumer/jsp/division/generic.jsp?id=75734
A Look at Each Vaccine: Meningococcus Vaccine
A new meningococcal vaccine was licensed in early 2005.

Meningococcus is one of the most feared infectious diseases
About one in 20 children with meningitis caused by meningococcus and about one in three children with bloodstream infections (i.e., sepsis) caused by meningococcus will die from the infection. Death from sepsis can occur within 12 hours of the beginning of the illness — it is one of the most rapid and overwhelming infectious diseases known to man!

What is meningococcus?
The bacterium, Neisseria meningitidis, primarily targets children under 1 year of age. Because meningococcus is contagious, outbreaks can occur in childcare centers and schools. Cases also occur in high schools and on college campuses.

Meningococcus usually causes meningitis (inflammation of the lining of the brain) or sepsis (an infection of the bloodstream). Symptoms of meningitis include stiff neck, headache, fever and drowsiness. Symptoms of sepsis caused by meningococcus include fever, shock and coma. The disease is so unbelievably rapid, that a child can be perfectly well and, in a matter of only a few hours, be in a coma. For these reasons, meningococcal infections that occur in childcare centers, elementary schools or high schools often cause panic in the community. Every year about 2,500 people in the United States are infected with meningococcus and 300 die. Also, approximately 400 people every year who survive infection have permanent disabilities such as seizures, loss of limbs, kidney disease, deafness or mental retardation.

Consequences of meningococcal infection occur in about 12 percent of infections and include limb amputation, skin grafting, hearing loss, seizures, and mental retardation. About 10 percent of people infected with meningococcus will die from the disease. Immunization is the most effective way to reduce the incidence of death and permanent sequelae caused by meningococcus.

How do you catch meningococcal infection?
Usually meningococcal infection is acquired after intimate contact with an infected person. Intimate contact includes kissing, sharing food or beverages, or staying in the same house or room (including a classroom) for more than four hours a day.

How is the meningococcal vaccine made?
Meningococcus is similar to the pneumococcus and to Haemophilus influenzae type b (Hib) in that protection against disease occurs when one develops antibodies to the sugar (or polysaccharide) that coats the bacterium. A meningococcal vaccine, made using only the polysaccharide coating of meningococcus, has been available for several years. Unfortunately, children less than 2 years of age are not very good at making immune responses to the polysaccharide alone.

In order for young children to make an immune response, the polysaccharide must first be attached to a harmless protein. (see How Are Vaccines Made? ). The new meningococcal vaccine licensed in early 2005 is made from these complex sugars. Polysaccharides have been stripped from the surface of four of the five different types of meningococcal bacteria that cause disease and each is linked (conjugated) to a harmless protein. The four conjugated polysaccharides are combined into a single shot.

Hib and pneumococcal vaccines have been easier to make than the meningococcal vaccine. The Hib vaccine was easier to make because there is only one type of Haemophilus influenzae that commonly causes severe disease in children (type b). The pneumococcal vaccine was easier to make than the meningococcal vaccine because, although there are about 90 different types of pneumococcus, most of the disease in children is caused by seven types. Therefore, the pneumococcal vaccine contains these seven different types of polysaccharides — each linked to a protein.

The problem with making a vaccine to protect against meningococcus is that, although there are only five different types of meningococcus that commonly cause disease (types A, B, C, Y and W-135), it has been very difficult to make a vaccine that includes type B and meningococcus type B accounts for a two-thirds of meningococcal infections in infants and one-third of meningococcal infections in adolescents and adults.

Who should get the meningococcal vaccine?
The meningococcal vaccine is recommended for:

· Adolescents entering middle school (11-12 year olds) or high school (15 years old) 

· Children and adults without a spleen 

· Children and adults who lack a particular group of serum proteins that help the body fight infection (called complement proteins) 

· College freshmen living in dormitories 

· People exposed to someone infected with meningococcus during an outbreak if the type of meningococcus is one contained in the vaccine (types A, C, Y or W-135)

· Children and adults who will be travelling to sub-Saharan Africa between December and June 

However, because everyone between 12 and 19 years of age is at risk for meningococcal disease, any teenager or young adult could reasonably choose to get the vaccine.

Does the meningococcal vaccine have side effects?
The current meningococcal vaccine may cause pain or tenderness where the shot is given. The vaccine does not have any serious side effects although a possible association with Guillian Barre Syndrome (GBS) is being investigated. Learn more.

Should college students get the meningococcal vaccine?
The risk of meningococcal infection is highest in those less than 1 year of age, and much lower in those between 4 and 15 years of age. At around 15 years of age the incidence of meningococcal disease again rises, although not nearly to the level that occurs in young children. So there is again an increased risk of meningococcal infection in adolescents and young adults. College freshmen that live in dormitories are five times more likely to get a meningococcal infection as compared with those who live off campus or don't attend college. Therefore, the new meningococcal vaccine is likely to be recommended for all college freshmen living in dormitories. Although adolescents and young adults are less likely than infants to be infected, they are more likely to die from disease.

One of the children in my child's school got meningitis. Should my child get the meningococcal vaccine, take antibiotics, or do neither?
First, try to find out what bacteria caused the meningitis. This usually takes about 48 hours from the time that the diagnosis was first made. Remember, bacteria such as pneumococcus and Haemophilus influenzae type b (Hib) can also cause meningitis. If the bacterium was meningococcus, find out from public health officials whether it really was an outbreak of meningococcus and whether the outbreak was caused by one of the types contained in the vaccine (specifically, types A, C, Y or W-135). If so, your child should receive the meningococcal vaccine.

In addition, antibiotics (such as rifampin, ceftriaxone or ciprofloxacin) should be used for all children who have come in close contact with someone who was infected. Close contact is defined as sharing a classroom for more than four hours a day, kissing or sharing food or beverages. Close contact in the week prior to the outbreak of meningococcus puts one at greatest risk of infection.

Do the benefits of the meningococcal vaccine outweigh its risks?
Each year about 2,600 people in the United States are infected with meningococcus and 300 die. About 400 survivors suffer permanent disabilities such as seizures, loss of limbs, kidney disease, deafness, or mental retardation. The meningococcus vaccine does not cause any severe reactions. Therefore, the benefits of this vaccine outweigh its risks.
Materials in this section are updated as new information becomes available. Center staff regularly review materials for accuracy.
You should not consider the information in this site to be specific, professional medical advice for your personal health or for your family's personal health. You should not use it to replace any relationship with a physician or other qualified healthcare professional. For medical concerns, including decisions about vaccinations, medications and other treatments, you should always consult your physician or, in serious cases, seek immediate assistance from emergency personnel.

http://www.merck.com/mmhe/sec06/ch089/ch089a.html
Infections of the Brain and Spinal Cord 

The brain and spinal cord are remarkably resistant to infection, but when they become infected, the consequences are usually very serious. Infections may be caused by bacteria, viruses, fungi, or, occasionally, protozoa or parasites. Another group of brain disorders that resemble infections, called spongiform encephalopathies, are caused by prions, which are abnormal tiny protein particles (see Prion Diseases: Introduction).

Infections usually cause inflammation. For example, meningitis, an inflammation of the layers of tissue covering the brain and spinal cord (meninges), is usually caused by a bacterial or viral infection. However, meningitis may be caused by other conditions, for example, by an allergic reaction to certain drugs or to a radiopaque dye injected into the spinal canal as part of a diagnostic procedure (myelography (see Diagnosis of Brain, Spinal Cord, and Nerve Disorders: Myelography). Encephalitis, an inflammation of the brain, is usually caused by a viral infection, but it may be caused by an autoimmune reaction, in which the body attacks its own tissues (see Autoimmune Disorders).

Infections may affect a large area, or they may be localized as a collection of pus (abscess). An abscess, which resembles a boil, can form anywhere in the body, including the brain. Fungi (such as Aspergillus), protozoa (such as Toxoplasma gondii), and parasites (such as Cysticercus) may produce a localized brain infection similar to an abscess.

Bacteria and other infectious organisms can reach the meninges and other areas of the brain in several ways. They can be carried by the blood, enter the brain from the outside (for example, as the result of an injury or surgery), or spread from nearby infected structures, such as the sinuses or middle ear.
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http://kidshealth.org/teen/infections/bacterial_viral/meningitis.html
What Is Meningitis?

Meningitis means inflammation of the membranes surrounding the brain and spinal cord called the meninges (pronounced: muh-nin-jeez). It often occurs when an infection elsewhere in the body spreads through the blood and into the cerebrospinal fluid (the fluid that circulates in the spaces in and around the brain and spinal cord). Although most cases of meningitis happen in kids age 5 and younger, and in 16- to 25-year-olds, people can get it at any age.
There are several types of meningitis, and their severity and treatment can vary depending on which type a person has. Most cases of meningitis are caused by viruses (viral meningitis) or bacteria (bacterial meningitis), but fungi and other organisms can also cause infectious meningitis. Some cases of meningitis result from head injuries, certain cancers or other diseases, or reactions to medications.
Viral meningitis is caused by such viruses as enteroviruses, which are very common in summer and early fall. These viruses can spread through contact with saliva, mucus, or feces (poop). That doesn't mean that people need to kiss or share a sandwich to catch the virus, though. People can spread the infection when they touch surfaces that others will touch or when they sneeze without covering their mouths. Enteroviruses begin to multiply in the digestive tract and can spread through the body to cause meningitis.
Bacterial meningitis is a more severe form of the infection. If it isn't treated promptly, it can cause brain damage and, in some circumstances, even death. The most common bacteria that cause bacterial meningitis are Streptococcus pneumoniae and Neisseria meningitidis. People can spread them through throat and respiratory secretions - for example, by coughing. After a person is started on antibiotic treatment for meningitis, the infection can still be spread to others for at least 24 hours.

One form of bacterial meningitis is related to Lyme disease. Lyme meningitis is generally less severe than other forms of bacterial meningitis and is not fatal.
What Are the Signs and Symptoms?

Viral and bacterial meningitis can cause similar symptoms. Although it may be difficult to identify which type a person has, a doctor can find out. Some symptoms of both viral and bacterial meningitis are:

· fever 

· stiff neck 

· severe headache 

· sensitivity to light 

· vomiting 

· nausea 

· extreme sleepiness 

· confusion 

· seizure 

If you or someone you know has these symptoms - especially if you've been around someone with meningitis - be sure to talk to a doctor. Treating the infection early is very important.
Can It Be Prevented?

Washing your hands really well and often is one way to defend against meningitis and other infections.
Although bacterial meningitis can seem scary, the chance of getting it is quite low. It's most likely to happen in places where lots of people get together - like schools and college dorms. This is why doctors now recommend that teens who are about to go to high school or head off for college get vaccinated against meningococcal meningitis. Many colleges actually require their students to get meningitis vaccines. Depending on the type of vaccine a person gets, it can last between 3 and 10 years. It's also sometimes recommended for people traveling to countries where meningitis is more common.

There are also vaccines for some other types of meningitis. If you have a medical condition that affects your immune system, for example, a doctor may also recommend a vaccination against the S. pneumoniae type of bacteria. But vaccines don't exist for all types of bacterial meningitis.

When to Call the Doctor

If you have meningitis symptoms, call your doctor right away. Early detection and treatment of meningitis is very important to avoid serious health problems.
If you've been in close contact with someone who has bacterial meningitis, see your doctor, even if you have no symptoms. The doctor might prescribe antibiotics to help prevent you from getting the infection. A fast diagnosis can also keep the infection from spreading to others.

What Do Doctors Do?

To diagnose meningitis, a doctor may do a spinal tap, in which a small amount of the cerebrospinal fluid is removed and tested in a lab. If the meningitis is bacterial, this can help the doctor decide which type of antibiotic to prescribe. To find out more about the infection, sometimes the doctor will also do a brain scan (called a CT scan).
Bacterial meningitis is treated in the hospital with intravenous antibiotics (for example, through an IV - a drip that delivers the correct dose of a medication directly into a person's vein). Antibiotic treatment for bacterial meningitis may last for a couple of weeks, although a person may not need to spend the full time in a hospital. Lyme meningitis is usually also treated with IV antibiotics, although this can be done at home.
Doctors may also prescribe corticosteroids to protect a person from hearing damage as a result of bacterial meningitis. If there are problems caused by the infection, the doctor will need to treat those problems, too. Sometimes people can have permanent brain damage from the disease - especially if it is not diagnosed and treated quickly - so if you have symptoms, it's important to get checked out and treated right away.
If the meningitis is viral, it usually goes away on its own (antibiotics are not effective in treating this type of meningitis because it's not caused by bacteria). The doctor will recommend as much rest as possible to help the recovery. He or she may also recommend medication to help relieve any headaches or body aches.
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