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Streptococcus pneumoniae
Introduction
[bookmark: _GoBack]	Streptococcus pneumoniae is a bacteria strain that infects the human being’s upper respiratory tract. The bacterium causes pneumonia, and can occur in the lobar region, otitis media or in the paranasal sinusitis. The bacterium can also cause meningitis as a secondary infection. Streptococcus pneumonia also causes cellulitis, endocarditis, septic arthritis, brain abscesses, steomyelitis and peritonitis (Weiser et al, 2018). Currently, streptococcus pneumonia is the major cause the invasive bacterial diseases that affect elderly and children. 
Transmission and Epidemiology
1. Transmission
	The bacteria infection is spread from one person to another through touching contaminated surfaces, coughing, sharing utensils or kissing.
2. Epidemiology
	Pneumococcal diseases are major global health disaster. WHO estimates 800,000 to 1 million children who are less than 5 years old die annually due to pneumococcal diseases and that at least one child dies due to this disease every minute. About 90 % deaths caused by pneumococcal diseases are in developing countries. “Ten countries in Asia and sub-Saharan Africa account for more than 60% of pneumococcal diseases worldwide. Among Indian children, pneumonia causes a quarter of all deaths” (Kellner, 2018).
Pathogenesis
	Pneumococci diseases affect guinea pigs, humans, horses, guinea pigs and monkeys, and guinea pigs. The infection occurs through nasopharyngeal colonization in nearly 40% of the all infected population. The most common pneumococci diseases are Pneumonia, otitis media and variable forms of meningitis.
Interaction with Immune Cells
	The cell surface structure of Streptococcus pneumonia is made up of a polysaccharide capsule which forms an envelope around the pneumococci cell. The envelope protects the cell and makes up the determinant virulence of the cell. Another component is the cell wall that contains six layers formed from peptidoglycan, teichoic acid and lipoteichoic acid that differs from teichoic acid by its lipid moiety that attaches it to the cell membrane. Also, Pilli are Hair-like structures extending in many strains of pneumococcus from the surface of the cell, they additionally have a part in the colonization of the upper respiratory tract. Finally, surface proteins that count to more than 500 in pneumococcus, some of them are lipoproteins associated with the membrane, others with the cell wall.
Diagnosis and Treatment.
	Streptococcus pneumonia causes a several number of diseases such as, Pneumonia, meningitis and sepsis. Pneumonia is a severe acute respiratory disease that infects lungs, making it harder to absorb oxygen and filling it with fluid and pus. Meningitis is an infection that causes an inflammation of the line between the spinal cord and the brain (Spellerberg & Brandt, 2015). Sepsis is a severe infection that progresses quickly after a lack of oxygen that reaches important body organs resulting in a multi-organ failure and septic shock.
	Most effective way of contain the disease is administering vaccines. The two most common types of vaccines are the 7-valent conjugate vaccine, recommended for children less than two years of age, it contains seven serotypes causing 38 to 86% of pneumococcal diseases, it’s used on large scale in developed countries where it proved its effectiveness. The second vaccine is the 23-valent unconjugated polysaccharide vaccine, for use with children more than two years old, containing 23 serotypes responsible for 88% of pneumococcal diseases.
Conclusion and Recommendations
	WHO recommends that the prioritization of introducing 7-valent vaccine should happen when more than 50,000 children die each year, or the mortality rate among children under five is more than 50 per 1000 live births. Also according to WHO recommendations is that countries having high frequency of HIV, or additional pneumococcal disease risk-increasing conditions, to vaccinate with 7-valent. The three dose infants schedule is the main efficient vaccination strategy. However, low awareness of the impacts of these diseases among the public, politicians, decision makers and stakeholders of the developed and developing world, has greatly affected its spread in the developing countries. Pneumococcal diseases were not regarded as vaccine-preventable nor a major killer until recently.
Helicobacter pylori (H. pylori)
Introduction
	Helicobacter pylori (H. pylori) are spiral in shape and Gram-negative type bacteria that reside in the stomach and duodenum. This intestinal bacterium is responsible for causing majority of both gastric and epigastric ulcers. They have the ability to thrive in very acidic conditions as they possess unique adaptations to live in the harsh conditions present in the gut. H. pylori have been listed by the World Health Organization (WHO) as a carcinogen of low-potential category (Hunt et al, 2011). 
Transmission and Epidemiology 
I. Transmission
	H. pylori enter in the stomach after intake of contaminated food or drinks. In the stomach, the bacteria produce special enzymes to neutralize the acid in order to survive. The mechanism of producing such enzymes enables H. pylori bacteria to gain entry into the stomach and create “safe” area in mucous lining that protects the stomach wall from autodigestion. Moreover, the enzymes prevent the immune defences of the body from reaching the bacteria in the safe area. 
 	After long period of H. pylori infection, the protective layer of the gut becomes weakened making it possible for both the bacteria and the gut acid to cause inflammation (gastritis). This inflammation leads to the formation of a wound known as ulcer (Hunt et al, 2011). Surprisingly, the immune response mounted against the stomach wall inflammation maybe responsible for the formation of the ulcer instead of H. pylori bacteria. 
Epidemiology
	The infection caused by H. pylori is distributed all over the worldwide, although the prevalence rates can vary greatly in a country or among different population groups in one country. The general prevalence rates of H. pylori infection worldwide shows strong correlation with the prevailing socioeconomic conditions of a country or a population group. The current prevalence is 80% for adults in most developing states while only it is only 20% in industrialized countries (Mentis et al, 2015).
Pathogenesis
	H. pylori undergo the following series of pathogenic mechanisms as they establish themselves in the gut:
1. Attachment – The H. pylori bacteria enter and attach themselves in the stomach lining.  
2. Toxin production – H. pylori produce enzymes to establish the right growth conditions. The released enzymes lead to death of stomach lining cells due to the over secretion of water and electrolytes. Consequently, the bacteria are able to reduce completion for nutrients with other stomach cells. 
3. Cell invasion – The bacteria will enter the stomach lining cells for protection and will then kill the cells they are in (their host cells) so that they can move on to invade more stomach-lining cells. This process will continue, thus creating tissue damage. This tissue damage will become the ulcer formation in the stomach.
4. Loss of microvilli/villi – The substances released into the host cell during the ‘Cell Invasion’ step cause a change in the stomach-lining cells. This change results in fewer calories getting absorbed by the stomach (Mentis et al, 2015). 
[image: ]
Figure 1: Graphical view of H. pylori pathogenesis image retrieved from: https://www.sciencedirect.com/science/article/pii/S2319417016000160  
Symptoms of H. pylori infection
	Contracting an H. pylori infection is common just like catching a cold as in both cases no immediate consequences are rarely felt. The test is done with an immunological stripe kit. The most common symptoms are:
a. Sharp, sudden, persistent stomach pain
b. Bloody or black stools
c. Bloody vomit or vomit that looks like coffee grounds
The above stated symptoms could indicate the onset of a serious problem, like:
· Perforation – when the ulcer burrows through the stomach or duodenal wall.
· Bleeding – when acid or the ulcer breaks a blood vessel.
· Obstruction – when the ulcer blocks the path of food trying to leave the stomach.
H. pylori infection- treatment
	Ulcers caused by H. pylori can usually be cured with a one or two-week course of antibiotics. Treatment usually involves a combination of antibiotics, acid suppressors, and stomach protectors. Acid suppression by the H2 blocker or proton pump inhibitor in conjunction with the antibiotics helps alleviate ulcer-related symptoms; helps heal gastric mucosal inflammation and may enhance the effectiveness of the antibiotics against H. pylori at the gastric mucosal surface (Hunt et al, 2011). 
Future Directions and Conclusion
	Once easily eradicated with triple or quadruple therapy, Helicobacter pylori infection has become increasingly resistant to traditional first-line treatment regimens because of emerging antibiotic resistance coupled with poor patient compliance with completing the treatment course. Given decreasing H. pylori eradication rates, there is considerable interest in evaluating new antibiotic combinations and regimens, the addition of probiotics, and the development of new paradigms such as concomitant, sequential, and hybrid medication dosing strategies. Further work should be directed at establishing local resistance patterns and eradication rates, developing H. pylori-specific antibiotics, and starting culture-guided treatment programs. Ultimately, the development of an H. pylori vaccine would bypass any issues with antibiotic resistance by preventing the acquisition of infection altogether.
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