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Week 5 Prompt 1
25% of all paediatric cancer diagnoses are of acute lymphoblastic leukemia (ALL). In the United States, the annual incidence of ALL in children between o-14 years is 3.7-4.9 cases per 100,000 children. Peak incidence happens in children of age 2 to 5 years. Male children are at higher risk of ALL as compared to female children. In respect to race, Hispanic children record the highest incidence of ALL with 43 cases for every 1 million children. Incidence is lowest in African American children with white children having a threefold higher rate of incidence as compared to African American children (Siegel, 2017). 
Acute lymphoblastic leukemia is a multifactorial condition whose exact aetiology is unknown. Its development is influenced by genetic predisposition, infection and various environmental exposures. When proliferation and regulation of lymphoid precursor cells is disrupted, immature blast cells are produced excessively and the production of white blood cells, red blood cells and platelets reduces (Huang et al., 2020). Clinical manifestations of the condition include anaemia (increased paleness and lethargy), leukopaenia (infections and fevers) and thrombocytopaenia (bleeding and bruising easily). Other symptoms include bone pain, weight loss and malaise. Chemotherapy is administered intravenously, orally, and intrathecally (into the cerebral spinal fluid). Throughout treatment, children require supportive care with blood products (red cells, platelets) and preventive antifungal treatments. In the treatment of ALL, radiotherapy is not used.
G6PD deficiency is a genetic condition where the body lacks enough glucose-6-phosphate dehydrogenase (G6PD), an enzyme which helps in the functioning of red blood cells. Inadequate G6PD causes increased oxidative stress to red blood cells causing hemolytic anaemia since G6DP actuates nicotinamide adenine dinucleotide phosphate to NADPH, its reduced form. NADPH protects red blood cells from oxidative damage. The condition affects at least 400 million people globally and is more common in males. Clinical manifestations of G6DP deficiency include favism, neonatal jaundice, chronic non-spherocytic haemolytic anaemia (CNSHA) and acute haemolytic anaemia. Treatment mostly focuses on removal of triggers and stressors. A blood transfusion may be necessary if the anaemia is severe enough (Frank, 2005). 
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Week 5 Prompt 2
Acute rheumatic fever is a nonsuppurative condition where Streptococcus pyogenes, which are also called group A Streptococcus cause, delayed sequela of pharyngitis. Although the bacterial pathogen that causes the infection is well established, susceptibility factors are unknown. The site of the streptococcal infection appears to be crucial. Streptococcal pharyngitis is the most common cause of the clinical condition, but streptococcal cellulitis has never been linked to it. The disease also commonly affects those living in poverty as compared to relatively well-developed neighbourhoods. As a result of inflammatory molecules such as cytokines being released to combat streptococci, as well as immune cell attack on cardiac tissues, ARF affects all three layers of the heart.  
CD4+ T cells, a subspecies of T lymphocytes and macrophages are dominant in the attack and the cells attach to valves with the help of VCAM-1 molecules. The antigen-T cell reaction results in tissue destruction, in this case the endocardium of the heart valve. In ARF, monocytes in the peripheral blood overproduce soluble molecules such TNF-, IL-1, and IL-2. These cytokines stimulate both acute and long-term inflammatory responses, which appear to be a continual process even after the infectious pathogen has faded out. The activated T-cells. In 30 to 45% 0of ARF cases, RHD follows (Kaplan, 2005). 
ARF affects multiple organ systems and may be characterized by carditis, arthritis, chorea, skin changes, arthralgia, fever and prolonged PR intervals on ECGs. Carditis in ARF usually involves the epicardium, the pericardium and the endocardium which is the main clinical manifestation of carditis. Carditis may lead to long term disability or death. Arthritis in ARD often affects multiple joints especially large joints such as wrists, elbows, knees and ankles resulting in additive or migratory polyarthritis. Chorea involves non-rhythmic and involuntary movement of limbs. Skin manifestations include subcutaneous nodules and erythema marginatum. Diagnosis of ARF involves meeting the Jones criteria requiring one or two major and two minor Jones criteria, and a preceding streptococcal infection. Chorea and chronic indolent rheumatic carditis are outliers to this rule, and are regarded sufficient proof of ARF in isolation. Carditis (clinical or sub-clinical), polyarthritis, chorea, erythema marginatum, and subcutaneous nodules are all major criteria. Polyarthralgia and fever are minor criteria. Priorities in ARF treatment include; eradicating Streptococcus pyogenes from the throat, patient and family education and management of secondary complications (Gewitz et al., 2015).
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Week 6 Prompt 1
Asthma is a chronic condition affecting the airways. It affects around 25 million people in the United States. This equates to almost one in every thirteen Americans, including 8% of adults and 7% of children. It is the most common chronic illness in children and affects around 5.1 million children in the country. The lives of 3,524 individuals were lost to asthma in 2019 (Asthma and Allergy Foundation of America, n.d.). Asthma a type of bronchial hyperactivity disorder with an inflammatory component at its core. Asthma is marked by airway inflammation and a build-up of abnormal inflammatory cells in the bronchioles. 
Asthma is linked to the tracheobronchial tree's enhanced susceptibility to a number of stimuli, either separately or in combination. Excessive expiratory resistance causes bronchospasm, airway inflammation, mucosal edema, and mucus plugging. Air is trapped, more dead space is generated, and hyperinflation occurs as a result. Extrinsic asthma, also known as allergic asthma, is commonly linked to a personal or family history of allergic illnesses such eczema, rhinitis, and urticaria. A family or personal history of allergy is usually not linked to nonallergic or intrinsic asthma. Extrinsic causes are rarely found in intrinsic asthma. Immunoglobulin E levels in the blood are usually normal in nonallergic asthma. Recurrent episodes of wheeze, cough, dyspnea, and chest tightness are the most common symptoms of asthma. Patients may have multiple or only one of these symptoms, and many have little or no wheeze. Viruses, animal dander, dust mites, molds, other environmental allergens, tobacco smoke, occupational chemicals, cold air, exercise, gastroesophageal reflux, sinus infections, emotional factors, and medications such as aspirin, nonsteroidal anti - inflammatory drugs, and beta blockers are some of the stimuli or triggers of asthma attacks (Salyer, 2007).
One of the main tests used in the asthma diagnosis is the FeNo test. The FeNo test is discussed in the 2020 Focused Updates to the Asthma Management Guidelines: A Report from the National Asthma Education and Prevention Program Coordinating Committee Expert Panel Working Group. Nitric oxide is a gas that may be measured in exhaled breath and used to determine the severity of inflammatory responses. FeNO (fractional exhaled nitric oxide) may be a good indicator of type 2 (T2) eosinophilic or bronchial inflammation in people with asthma. For the management of asthma, indoor allergen mitigation is necessary. Some measures to be taken for indoor allergen mitigation, carpet removal, pet removal, mold mitigation and using HEPA products. Some of the recommended medications for asthma include; inhaled corticosteroids, long-acting muscarinic antagonists and for severe asthma, bronchia thermoplasty may be used (Cloutier et al., 2020).

	


References
Asthma and Allergy Foundation of America. (n.d.). Asthma Facts | AAFA.org. AAFA.Org. Retrieved September 18, 2021, from https://www.aafa.org/asthma-facts/
Cloutier, M. M., Baptist, A. P., Blake, K. V., Brooks, E. G., Bryant-Stephens, T., DiMango, E., & Walsh, C. G. (2020). 2020 focused updates to the asthma management guidelines: a report from the National Asthma Education and Prevention Program Coordinating Committee Expert Panel Working Group. Journal of Allergy and Clinical Immunology, 146(6), 1217-1270.
Salyer, S. W. (2007). Essential emergency medicine: for the healthcare practitioner. Elsevier Health Sciences.



Week 6 Prompt 2
Also known as chronic kidney failure, chronic kidney disease is a condition associated with the gradual loss of kidney function. Excess fluids and wastes accumulate in the body creating complications such as nerve damage, high blood pressure, weak bones, anaemia and poor nutritional status. In the United States, kidney illness is one of the primary causes of death. CKD affects about 37 million persons in the United States, with the majority of cases going misdiagnosed (CDC, 2021). CKD usually has 5 stages depending on estimated glomerular filtration rate (eGFR). In stage 1 of CKD, normal kidney function exists despite kidney damage and eGFR remains above 90ml/min. In stage 2, there is mild loss of kidney function and eGFR is at 60 to 89ml/min. In stage 3a, moderate loss of kidney function exists and eGFR is at 45 to 59ml/min. In stage 3b, eGFR is between 30 to 44ml/min. In stage 4, there is severe loss of kidney function and eGFR is at 29 to 15ml/min. In stage 5, kidney failure happens and eGFR is less than 15ml/min (NHS website, 2021).
Chronic renal failure is characterized by a gradual loss of kidney functional status, eventually leading to kidney failure. The still-functioning glomeruli undergo modulation and adaptation throughout this time, allowing the kidneys to function normally for as long as feasible. As a result of hyperfiltration, the remaining glomeruli undergo a surge in pressure. The first phase of chronic renal failure is reduction in excretory function due to accumulation of extraneous and endogenous substances. This results in pharmacokinetic alterations as well as an increase in medication concentrations. Osmotic diuresis arises as the remaining glomeruli are inundated with too many waste products and begin to break down. Renal anemia is caused by a reduction in erythrocyte synthesis due to a shortage of erythropoietin; uremia then causes a reduction in functional erythrocytes due to hemolysis or hemorrhages. Phosphate excretion and vitamin D production are also affected. Secondary hyperparathyroidism and associated renal osteopathy are caused by hyperphosphatemia. When glomerular filtration rates begin dropping noticeably, overhydration occurs as a result of increased water and electrolyte retention resulting in pulmonary edema and hypertension. Eventually, hyperkalemia arises. Acidosis also occurs as the reduction of glomerular filtration rate causes accumulation of protons. Eventually, retention of urinary excreted metabolities results in toxic organ damage (Matovinović, 2009). Clinical manifestations of CKD include; hypertension that is difficult to manage, urinating less or more, loss of appetite and nausea, fatigue, visual disturbances and peripheral edema. Treatment focuses on relieving symptoms and slowing down kidney damage. Treating underlying conditions such as high blood pressure and diabetes mellitus may help. Arising complications such as bone weakness, swelling, high cholesterol levels and hypertension are also treated. For end stage kidney disease, dialysis and kidney transplants are the treatment options (Mayo Clinic, 2021)
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Week 7 Prompt 1
Ulcerative colitis (UC), which affects the inner lining of the colon (large intestine) or rectum and Crohn's disease (CD), which affects any part of the GI system, are the two most common inflammatory bowel diseases (IBDs). IBD is characterized by recurrent or chronic immunological activation and inflammation in the gastrointestinal system. CD is associated with non-continuous and segmental inflammation while UC is characterized by mucosal-only, continuous inflammation. Inflammatory bowel disease (IBD) is becoming more common around the world, particularly in the Western world. IBD affects at least 1 million Americans, 2.5 million Europeans, and 200,000 Canadians resulting in significant health-care costs of US$6 billion, €4.6–5.6 billion and CDN$1.2 billion annually, accordingly. IBD is rarely life - threatening, but vomiting, diarrhea, pain and other stigmatized symptoms can significantly reduce one's quality of life. A major complication of IBD, particularly UC, is the increased risk of colorectal cancer (CCR), which ranges from 0.5 percent to 20% per year (Moura & Goular, 2017).
IBD's actual cause is unknown. The disease appears to be influenced by four key factors: environmental factors, as well as host genetic predisposition, impaired intestinal epithelial barrier function and a dysregulated immune response. A number of genetic loci linked to IBD have been discovered by genome-wide association studies (GWASs), including genes unique to CD or UC, as well as those that are common to both. With the exception of a few genes, the risk of developing IBD provided by variations at each locus is minimal (for example IL10RA and IL10RB). It's possible that IBD only develops when several genetic variants linked to the disease are expressed. Another idea is that disease onset in genetically predisposed individuals is triggered by environmental variables. Environmental factors associated with IBD risk include; stress, diet, smoking, drugs and geography. The most well-studied and replicated environmental trigger for IBD is smoking. Smoking increases risk of CD relapse but serves as a protective factor for UC. Vitamin D also reduces risk of IBD. Changes in microbiome culture are also a risk factor of IBD. In CD, there is a steady growth in mucosa-associated E. coli and a decrease in Firmicutes (Zhang & Li, 2014).
Crohn’s disease usually manifests as abdominal cramps and pain, rectal bleeding, GI tract inflammation, sensation of incomplete bowel evacuation, the urgent need to move bowels and constipation. UC patients usually present with diarrhoea with blood, incontinence, constipation and urgency. UC diagnosis is done using endoscopic procedures with tissue biopsy while CD diagnosis is done using colonoscopy and biopsy. Treatment for Crohn’s disease focuses on symptom management. Medicines that relieve symptoms include aminosalicylates to control inflammation, corticosteroids, immunomodulators and biologic therapies. Antibiotics may be administered for infections such as fistulas while acetaminophen is given for pain (Treatment for Crohn’s Disease, 2021). UC is treated either using surgery or drug therapy. Medication to control inflammation such as aminosalicylates and corticosteroids are given. Immunosuppressants are also given. Antibiotics may be administered for infections such as fistulas while acetaminophen is given for pain.
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Week 7 Prompt 2
Osteoporosis is a condition characterized by a decrease of bone mineral density and mass, as well as a change in bone quality or structure resulting in a loss of bone strength and a higher risk of fractures. In postmenopausal women and older men, osteoporosis is the leading cause of fractures. This makes it a major public health problem. Fractures are most common in the hip, vertebrae in the spine, and wrist. Osteoporosis is either categorized as primary or secondary. Primary osteoporosis is characterized as a pathological imbalance in demineralization and remineralization that results in persistent bone mass deficits and, as a result, increased fracture vulnerability. In contrast, Secondary osteoporosis is characterized by bone loss caused by certain, well-established medical conditions (Lowe and Shane, 2008).
Osteoporosis is never diagnosed as primary osteoporosis without first ruling out secondary factors. A thorough patient history and physical examination always disclose specific indicators of the existence of another disease and specialized laboratory tests may be required to rule out other possible causes. BMD measurement, the incidence of a fragility fracture of the hip or vertebra in the absence of substantial injury are used to diagnose osteoporosis. Continuous resorption and rebuilding of bone tissue happen in the body. If the resorption rate is higher than the formation rate, bone loss occurs. From birth until maturity, bone mass is molded and reaches its peak (peak bone mass/PBM) at puberty, after which bone mass begins to deteriorate. Health during growth, genetic variables, endocrine status, nutrition, gender, and physical exercise all play a role in PBM. Some of the factors that cause an imbalance between resorption and formation rates are menopause and advancing age (Sozen et al., 2017). 
Osteoporosis may be prevented by avoiding smoking, limiting caffeine and alcohol consumption, eating calcium rich foods, absorbing enough vitamin D and having a healthy and varied diet with plenty of whole grains, fresh fruit and vegetables. Treatment of the condition include taking bisphosphonates, denosumab, hormone-related therapy and bone building medications including teriparatide, abaloparatide and romosozumab (Mayo Clinic, 2021).


References
LOWE, H., & SHANE, E. (2008). Osteoporosis associated with illnesses and medications. In Osteoporosis (pp. 1283-1314). Academic Press.
Mayo Clinic. (2021, August 21). Osteoporosis - Diagnosis and treatment - Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/osteoporosis/diagnosis-treatment/drc-20351974
Sözen, T., Özışık, L., & Başaran, N. Ç. (2017). An overview and management of osteoporosis. European journal of rheumatology, 4(1), 46–56. https://doi.org/10.5152/eurjrheum.2016.048



Week 8 Prompt 1
The Rubella virus causes an infectious disease called Rubella or German measles. Rubella causes a mild sickness in most people, with symptoms such as sore throat, a low-grade fever, inflamed eyes, headache, muscle pain and a rash that begins on the face before spreading to other parts of the body. A fine, pink rash usually occurs in rubella. In pregnant women, the virus may cause serious birth defects or a miscarriage. Rubella virus has a 17-day incubation period, ranging between 12 to 23 days. Rubella infected people are most infectious when the rash emerges, but they can be contagious for up to seven days before and after the rash appears. Once a person is infected, the virus takes around 5-7 days to spread throughout the body. 2 to 3 weeks after exposure, symptoms commonly occur. Children should get two doses of the Measles, Mump, Rubella vaccine, with the first dose at 12 through 15 months of age, and the second dose at 4 through 6 years of age. (Rubella Information For Healthcare Professionals | CDC, n.d.). 
The rubeola virus causes measles. Measles is a highly contagious viral infection that causes fever, respiratory symptoms, and a rash. Measles has the potential to cause significant complications and even death. Infection imparts immunity for the rest of one's life. Measles is a highly contagious disease that can be prevented with vaccination. It had become uncommon in the United States until recently. Fear of vaccination among parents has resulted in a reduction in herd immunity, an increase in susceptibles, and an increase in the number of cases recorded in the United States. Rubeola has a distinct rash that is red and blotchy making diagnosis easy. The incubation period is 12 days and rash onset usually begins at about 14 days (Higuera, 2019). Children should get two doses of the Measles, Mump, Rubella vaccine, with the first dose at 12 through 15 months of age, and the second dose at 4 through 6 years of age.
Roseola is a minor infection that often affects children by the age of two. Adults are infrequently affected. Roseola is so widespread that by the time they start kindergarten, almost every child has been affected. Roseola is caused by two different types of the herpes virus. The illness is characterized by a high fever that lasts several days and is followed by a rash. Incubation period is usually between 5 to 15 days. 
Varicella (chickenpox) is a contagious disease with a short incubation period. It is caused by the varicella-zoster virus, of the herpesvirus family. Varicella is caused by a primary VZV infection. Varicella zoster virus (VZV) remains latent in the body after the first infection (in the sensory nerve ganglia).  Herpes zoster is caused by the reactivation of a latent infection (shingles). Varicella takes 14 to 16 days to develop after being exposed to a varicella or herpes zoster rash, with a range of 10 to 21 days. In adults, a modest prodrome of fever and malaise might develop 1 to 2 days before the rash appears. The rash is frequently the first sign of sickness in children. The rash is pruritic and widespread (Chickenpox for HCPs, 2021). 
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Week 8 Prompt 2
[bookmark: _GoBack]Multiple organ dysfunction syndromes (MODS) is defined as the gradual physiological malfunction of two or more organ systems to the point that homeostatic function can no longer be sustained without interventions. Illness, injury, or infection are the most common causes of MODS, which results in hypometabolism and immunodepression. MODS is viewed as a continuum rather than a single incident, with the severity of dysfunction ranging from modest impairment to irreparable failure. The heart, lungs, liver, and kidneys are the organs most typically damaged by MODS. The syndrome is linked to considerable mortality and morbidity, affecting approximately 15% of ICU patients and leading to approximately 50% of ICU fatalities (Nickson, 2019).
MODS is the clinical result of a dysfunctional inflammatory process induced by a variety of clinically relevant events, with invasive organ support as the mainstay of treatment. MODS can be caused by almost any disease that causes tissue injury, such as sepsis (the most common), pancreatitis, major trauma, burns, extracorporeal circulation, aspiration syndromes, multiple blood transfusions, ischaemia–reperfusion injury, autoimmune disease, poisoning/toxicity and eclampsia. MODS pathophysiology generally involves uncontrolled inflammation arising from reduced protective mitochondrial metabolism, infection or bacterial toxin molecules (PAMPS) and damaged tissue molecules (DAMPS) affects immune, epithelial, endothelial and mitochondrial cell homeostasis causes dysfunction in multiple organ systems (Carcillo et al., 2017). Evaluation involves the sequential organ failure assessment (SOFA) tool. MODS treatment involves long-term monitoring, vasopressor therapy, corticosteroid therapy, recombinant human activated protein C therapy and tight glycemic control (Al-Khaji et al., 2017).
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