Streptococcus Pyogenes

Introduction
Streptococcus Pyogenes, also known as Group A streptococcus (GAS), is a facultative gram-positive which also has the tendency to grow in chains and cause various human infections that have a range of but not limited to such infections such as pharyngitis, tonsillitis, scarlet fever, cellulitis, erysipelas, rheumatic fever, etc. Streptococcus pyogenes is capable of many infections that can have a range of results, even death. However, many of these infections are relatively mild and tend to self-heal. These reservoirs happen to be of the skin and oropharynx of the body, Streptococcus Pyogenes grows best in a BAP plate, which tend to produce a complete zone of beta hemolysis. It also grows in products containing blood, and also in an environment that contains 10% carbon dioxide. Now, officially, thanks to Rebecca Lancefield, we know of the types of streptococci in the groups of A through O. This classification is based upon acid extractable carbohydrate antigens of cell wall material. Moreover, based upon the surface expression of T and M antigens, Group A streptococcus is subdivided.
Epidemiology
      Streptococcus Pyogenes is the cause of numerous infections that effect infants, children, and adults as well. For a long time in humanity, Group A Streptococcus Pyogenes has been closely related to serious morbidity and mortality. However, in the 20th century, advances in medicine led to a sharp decline of morbidity with these infections. Although, in the last 15 years, long after the 20th century, we are starting to see a sort of resurgence regarding the severity of infections. These infections can cause serious conditions such as toxic shock syndrome, myositis, and more. Moreover, there is a such 'phenomenon' such as acute rheumatic fever or ARF. Acute rheumatic fever can have deadly consequences and the fever is caused by Group A streptococcus pyogenes. ARF can take up to five weeks after first having contact with the microbe. The symptoms of acute rheumatic fever consists of:
Fever 
Painful and tender joints
Pain in a joint that eventually migrates to another joint 
Hot, red, or swollen joints 
fatigue 
chest pain 
heart murmur 
             With that being said, according to the CDC, it is estimated that around 470,000 new cases of acute rheumatic fever occur every year. Now, since the turn of the 20th century, the incidence rate has sharply declined in the United States. Nonetheless, that doesn't stop counting the other countries. They still suffer from rheumatic heart disease as a result of acute rheumatic fever that is one of the top leading causes of heart disease in third world countries.
Outcomes
Unfortunately, streptococcus pyogenes can have devatastating outcomes. As previously said, if left untreated, strep can turn into streptococcus pyogenes and eventually other conditions and illnesses such as rheumatic fever, scarlet's fever, toxic shock syndrome, etc. To be concise, as previously mentioned, if the illness turns toward acute rheumatic fever, it can cause permanent damage to the heart and eventually result in rheumatic heart disease. Prior to this event, streptococcus pyogenes can have complications such as inflammation for months. In advanced cases, this inflammation can develop long term complications such as rheumatic heart disease. After the original infection or illness, it can take more than 10 to 20 years to develop. Moreover, the more severe cases of acute rheumatic fever can damage the heart valves of children while still displaying symptoms.
The complications can involve:
The narrowing of the heart valve which in turn will decrease blood flow
The valve can develop a leak that causes blood to end up flowing in the wrong direction
Eventual damage to the heart muscle which ultimately, affects the ability to pump blood.


[image: ]This image displays the difference between normal valves and valves of which rheumatic heart disease has effected.
Treatment/Prevention
Treatment
Streptococcus pyogenes is completely treatable and preventable, especially in the beginning stages of the infection. WIth that being said, to prevent a potential case of acute rheumatic fever, it is highly recommended for patients to start with therapy to manage symptoms to an absolute minimum. These medications can consist of salicylates and also anti-inflammatory medications to hopefully reduce inflammation and fever. In turn, this can help manage a risk of cardiac failure. Lastly, the Centers for Disease Control, or CDC, recommends that patients should be started on medication for Group A strep pharyngitis, regardless of diagnosis or not, in order to hopefully eradicate any group A strep. 
Prevention
Streptococcus pyogenes can be prevented. Just like most other infections, they can usually be prevented with simple hygiene. If you properly clean your hands they way you are supposed to; 30 seconds under water with vigorous hand movements to destroy all bacteria. It is so important to know how to properly wash your hands. Also, we should always cover our mouth when we sneeze or even cough. As a result, this will prevent spread. Those are the basics. Moreover, if the infection progresses just enough, more precautions become necessary to take. The main goal is the diagnosis and reduction of group A streptococcus pharyngitis in order to have the highest chances of avoiding acute rheumatic fever. Patients that have a history of acute rheumatic fever have to take secondary prevention measures in order to decrease their likelihood of contracting again. Generally speaking, it is almost common for infections to not be able to be transmitted once the have an antibiotic that has been in their system for 24 hours or more. Finally, patients with streptococcus pharyngitis should strive to quarantine themselves until they become afebrile, or without fever, and have also taken appropriate antibiotic medication therapy for a minimum of one day. 
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