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Oncology
Topic: Infection prevention among immunocompromised patients in chemotherapy.
Introduction and Problem Statement
Cancer is a condition that has affected most people globally and is among the leading causes of mortality across the globe. The prevalence of cancer is estimated to be 18.1 million cases and 9.6 million mortalities per year. Research shows that a fifth of men and a sixth of women have cancer during their lifetime. Several factors, such as aging and lifestyle change, have led to increased cases of cancer. The increased instances of cancer have influenced the need to develop effective treatment modalities to reduce the disease's mortality rate. One of the treatment modalities that have been presented to be useful is the use of chemotherapy. However, chemotherapy has been linked to increased cases of infections. Rusu et al. (2018) state that the factors contributing to patients' ailments in chemotherapy are the regimen of the chemotherapy used. During the treatment time, patients who are immunocompromised have an increased risk of developing severe neutropenia because of the myelotoxic impacts of the treatment regimens, which influences the increased risk of severe infections. The process of chemotherapy has been presented by scholars to affect the defense system of the cancer patient (Wargo et al., 2016). The immunocompromised state in a cancer patient is related to the treatment process in chemotherapy. The use of chemotherapy in cancer treatment has been provided to be the causative factor of compromised immunity in a patient with cancer. Therefore, there is a need to develop strategies that can be used to ensure that infection prevention is enhanced.
Research Questions
1. What is the prevalence of infections in patients with cancer after chemotherapy?
2. What are the strategies that can be developed to prevent the infections enhanced by chemotherapy on patients who are undergoing chemotherapy treatments? 
Significance
This research is essential as it will address various issues that affect cancer patients' recovery and well-being. One of the problems that the research addresses are how chemotherapy enhances infection among cancer patients. Chemotherapy is a significant modality of treatment for cancer patients. Therefore, its effectiveness should be maximized while the risks associated with it are minimized. Strategies have to be developed to ensure that chemotherapy is done without compromise of immunity in cancer patients. Despite the higher rate of immunity compromise, the minimization of these impacts has to be addressed. More so, for patients affected by chemotherapy, there is a need to develop strategies to prevent or manage infections, which this research will address.
Literature Review
Chemotherapy is a form of treatment that involves chemical medication therapy, which kills the abnormal cells in the body, which grows extensively. It is used to treat cancer as the malignant cells grow faster than normal cells in the body. This treatment modality is used with other management forms, such as hormone therapy, radiation, and surgery. Chemotherapy is considered a systemic treatment as it impacts the whole body. As the treatment is known to be effective in cancer treatment, it has various side effects that affect individuals' quality of life. One of the side effects is compromising the immune system, which puts the patients at risk of infections. 
Prevalence of Infections in Patients with Cancer in Chemotherapy
The presence of infections among patients who are immunocompromised is of great concern to the researchers. The presence of immunosuppression among the patients has been linked to increased rates of morbidity and mortality. The research was done by Velasco et al. (2010) among 349 patients who were enrolled in chemotherapy. The majority of the patients non-neutropenic (58.6%) whole those younger than 40 years were 58.2%. Among these patients, 74.9% had microbial infections, 68.3% had nosocomial conditions, and 52.8% had undetermined origin infections. In the infectious episodes, 63.2% were contracted from a central venous catheter. This research shows that the rate of infection from the chemotherapy treatment is high. The researchers conclude by stating that chemotherapy is one of the risk factors for diseases among cancer patients, and there is a need for enhancing preventive measures.
Another research was conducted by Wassef et al. (2016) among 200 patients who were divided into four groups: 50 had hematologic malignancy, 50 had solid tumors and treated and treated with chemotherapy, 5o had solid tumors treated with radiation, and 50 were free of malignancy (control group). The presence of opportunistic parasites was identified in cancer patients (57%) than in the control group, which had a 43% prevalence. Patients who undergo chemotherapy treatment had a 68% prevalence, while those treated with radiation had an infection rate of 52%. Therefore, this research reveals that the rate of infection among patients who undergo chemotherapy is high.
Complications from infections are the leading cause of mortality and morbidity among cancer patients, especially in individuals with hematological malignancies. Zembower (2010) reveals that the presence of infections causes 60% of cancer-related death. Among the patients who have solid tumors, 50% of them die because of infections. More so, the infections are linked to the treatment process (chemotherapy). 
Prevention of Chemotherapy-Induced Infections
According to research, the prevalence of infections related to chemotherapy needs to be addressed. The increased rates of immunocompromised patients who undergo chemotherapy treatment needs to be prevented from infections. One of the strategies to ensure that prevention of infections is done among the immunocompromised patients is patient education. Patients are provided to be the central players in the prevention of infection in the treatment process. One of the critical methods of enhancing infection prevention is knowing the signs and symptoms of infections (Dunbar et al., 2015). This will ensure early signs of infections to improve the development of treatment modalities. The plot of the prevention of infections among the immunocompromised patient also revolves around the cancer center's visitors, healthcare personnel, and patients. Among the patients, hygiene practices should be enhanced to ensure that infections are prevented effectively.
Skin inspections to the patients should be done effectively to assess infections such as intravascular catheters. The Center for Disease Control and Prevention suggests that patients under chemotherapy should be put under a low microbial diet. The patients under chemotherapy should be assessed for neutropenia, which will give a leeway for the diet's initiation. Antibiotic prophylaxis also provides the chance to prevent infection for the patient when receiving chemotherapy treatment. Research shows that fluoroquinolone prophylaxis effectively reduces 48% of infections (Thom, Kleinberg & Roghmann, 2013). Catheter care in chemotherapy is another strategy used to prevent infections among immunocompromised patients. The catheters should be used when needed to minimize the cause of infections among the patients. More so, health care should work together with the visitors to ensure that the risk factors for infections among the patients are minimized through enhancing infection prevention practices. The presence of neutropenia after chemotherapy is not preventable to improve diminished rates of infections. However, additional strategies can be developed to strengthen the prevention of complications. G-CSFs (granulocyte colony-stimulating factors) can be utilized to diminish neutropenia duration (Lustberg, 2012). The use of G-CSFs effectively enhances the effective prevention of neutropenia to prevent occurrences of infections after chemotherapy.
Research Design
This research needs to be carried out through various strategies that will ensure that the outcomes that will be developed will show an accurate representation of patients suffering from immune suppression throughout the cancer treatment. This section will provide insight into the sampling procedures, sample calculation, data collection, and measurement tools appropriate for the study. A descriptive survey will be carried out to determine health care centers' status in enhancing the prevention of infections among cancer patients in chemotherapy. Effective preventive measures will be evaluated to come up with effective ways of infection prevention among patients. A descriptive study is a technique used to enhance the evaluation of the characteristic of a group, person, or situation (Aggarwal & Ranganathan, 2019). The strategy will involve asking questions to develop an understanding of various situations. The main benefit of using this design is the broadness and flexibility of the scope. The sample will involve all the patients who have cancer despite their age.
All the age groups will be represented as research shows that cancer is a disease that affects every individual despite their age. More so, it is evident that cancer disease among all the people in different age groups has been proved following the lifestyle change. Therefore, there is a need to involve all the age groups in this research. Siegel, Miller & Jernal (2020) shows that cancer has affected both male and female gender. Therefore, this research will include both genders to enhance the comparison of infections among the two groups. Various criteria will be considered when choosing and evaluating the samples to be used in this study. One of the requirements that will be used is the treatment options that will be used by the patients. The treatment option that will be involved in the study is the use of chemotherapy among the patients. Patients who use other treatment options such as radiation will be excluded from the research. The population is the totality of those individuals with certain specifications. This research's target population is the medical staff working for the cancer treatment centers and cancer patients in UT Southwest medical center, Dallas. The sample size of a study involves the number of participants to be used in the study. The course will use ten staff members working in the cancer center and 200 patients under chemotherapy treatment. Systematic random sampling will be used in this research to select the population. The sample is appropriate for my study because it represents most of the hospital population that will be used in the study.
Martinez-Mesa et al. (2016) state an appropriate sample size is the one that exhausts the knowledge of the researcher on the target population. The questionnaire is the tool that will be used for the collection of data in this research. The questionnaires will be evaluated to ensure that it has measured the population's traits that are needed, which will enhance its reliability and validity. Also, the use of interviews will be used among the staff members. The reliability and validity of interviews will be improved by using practical interviewing skills and using structured techniques to provide similar results. The collection of data will be consistent and reliable through determining the expected results from the study. The sample will be valid because of its correct representation of the population. 
Implementation Plan
Various ethical principles will be involved in this research to ensure that the individuals involved are protected from manipulation. One of the strategies will be to obtain informed consent from the sample population. This ensures that the individuals involved are used in the study willingly (Yip, Han & Sng, 2016). Also, a permit will be obtained from the administration to carry out this study. This will ensure that the research process is licensed, and there will be no disruptions during the investigation. Also, the minimization of harm will be involved in the research. The research will benefit the patients and health care workers by providing suggestions for best practices that can be used to prevent chemotherapy infections. This will ensure that all the participants are not involved in any health risk that will impact their lives adversely after the study. The principle of confidentiality and anonymity will be observed. Anonymity consists of avoiding the use of names in the research, while confidentiality will involve disclosing information from the participants. The use of deceptive activities in the research process to influence the participants will be avoided. More so, the participants will have a right of withdrawal from the study. The individuals used in this study will be recruited randomly. This will ensure that there is no biasness in the process of selecting the participants. More so, the participants will be required to sign the consent paper to ensure that they are willingly involved in the study after explaining the process and activities involved in the research process. The use of a survey will be interested in this study to gain insight into the strategies used to enhance infection prevention among patients under chemotherapy treatment. Both patients and staff will be involved in the study to evaluate the procedures carried out in infection prevention.
Data Analysis Plan
Both independent and dependent variables are significant for this study. The dependent variables include the age of patients, gender of the patients, education of staff, presence of infection prevention control structures (sinks, soaps, liber bags, protective gears, and safety boxes). The age of the patients will be defined by the number of years since the date of birth. Gender will be determined by the social-sexual characteristics identified and presented by the patient as being male or female. The staff members' education will be determined by the presence and absence of on-job training on infection prevention control. The infection prevention control structures will be determined by the description of consistent, available elements in the hospital to enhance infection prevention control. The independent variables include the rate of infection among the patients under chemotherapy treatment and the commitment of the infection prevention control team in the hospital. The infection rates will be described by the diagnosis of infectious diseases among the patients. The infection prevention control team's commitment will be determined through the implementation of strategies that enhance infection prevention.  
Null hypothesis: Infections will still occur if the strategies for infection prevention control are implemented.
Research Hypothesis: the use of effective infection prevention control strategies will enhance reduced infection rates among cancer patients.
The method used in analyzing the data in the study is the ANOVA (analysis of variance). This tool is used to split the aggregate observed in the data set, which separates the results into random and systemic factors. ANOVA is significant in determining the impact of independent variables on dependent variables (Simpson, 2015). This test's help in the study is to develop an insight into the different strategies that prevent infections among cancer patients. The analysis will provide information on how the dependent and independent variables relate to this study. The significance level that will be used in this study is 0.5. The small significance level will be used to prevent type 1 error (in rejecting the null hypothesis when it is true). In the expected results, various factors will influence the acceptance and rejection of the hypotheses. When the p-value is less or equal to the significance level, the null hypothesis will be rejected. When the p-value is higher than the significance level, the researcher will no reject the null hypothesis.
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