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        Welcome to your kaplan studies!

        Thank you for choosing Kaplan to help you study for the Family Nurse Pracitioner certification exam. We are honored to be part of your preparation for this critical next step in your career. You will soon join thousands of other family nurse practitioners who are making a significant positive impact on the lives of families around the world.

        Your Kaplan Resources

        Your Kaplan book contains:

        
            	A comprehensive overview of the AANP and ANCC Family Nurse Practitioner certification exams

            

            	Lessons that cover the concepts you will see on your test

            	Key takeaway summaries

            	500+ practice questions with detailed explanations 

        

        Your Student Homepage offers the following:

        
            	Bonus content that covers assessment and developmental considerations across the life span

            	A 75-question Mini Prep Test based on the AANP exam with an explanation of every question

            	A 100-question Mini Prep Test based on the ANCC exam with an explanation of every question

        

        Register Your Book

        To access your Student Homepage, visit kaptest.com/booksonline. Choose "Family Nurse Practitioner" from the list of tests at the top and answer the questions that appear.

        Once you have created your username and password, you’ll be able to log in to your resources at kaptest.com. When you’re ready to use your Mini Prep Tests, click Sign In at the upper right of the page and enter your username and password. Then click on your Family Nurse Practitioner product to open it.

        
            Getting Started

            
                	Go to kaptest.com/booksonline to register your book. 

                	Use this book to learn, practice, and review.

                	Log in to your Student Homepage at kaptest.com to access your two Mini Prep Tests for additional practice and review.

            

        

        How to Use This Book

        

        Congratulations! You have taken an important step in preparing yourself for the Family Nurse Practitioner certification exam. This book contains the information you want and need to earn your certification. 

        To get you started, Part 1 of this book offers a complete overview of the different versions of the Family Nurse Practitioner certification exam, as well as valuable test-taking strategies to drive your success. Additionally, you will find an introduction to the foundational healthcare and pharmacology topics that you will need to master for Test Day.

        Part 2 offers a comprehensive overview of every major body system. Each chapter includes key definitions, assessment protocols, guidelines for diagnoses, and treatment plans that will reinforce your family nurse practitioner studies. 

        Part 3 focuses on the health of infants, children, and adolescents as well as the specialized needs of elderly patients.  From growth and development to age specific ailments and disorders, this section reviews the critical information needed to care for patients across the lifespan.

        Finally, Part 4 discusses the professional considerations that are pertinent to the family nurse practitioner and also the advanced topics that will appear on your test. These chapters will not only prepare you to earn your certification but will also enrich your professional practice and enhance the care you give to all your patients.

        Nearly every chapter in this book concludes with a set of practice questions that allows you to review the concepts covered in that chapter. After completing all of the lessons in a particular chapter, take your time working through its accompanying practice question set. This approach will allow you to apply the test-taking strategies you have learned and to identify both the areas in which you have improved and the areas that require further study. Each question has a detailed explanation to help check and guide your reasoning, so be sure to study the explanation for each question as a regular part of your test prep.

        how to use your online resources

        Your Student Homepage offers valuable bonus lessons on assessment and developmental considerations across the life span, as well as test-like practice quizzes to help you review. Use these anytime in partnership with this book to expand your studies. After thoroughly reviewing the comprehensive lessons and completing the practice sets in this book and online, you are ready to take your online Mini Prep Tests. 

        These tests have been designed as half-sized versions of the AANP and ANCC Family Nurse Practitioner certification exams to allow for more efficient practice.

        We recommend that you take each test timed so that your practice will mimic your official Test Day experience as closely as possible. Once you have completed the first test, be sure to thoroughly review its answers and explanations before taking the second test. As you review your results, focus on the content areas in which you have room to grow and use your book as a reference and review guide.

        Onward to your prep!

        By using Kaplan’s Family Nurse Practitioner Certification Prep Plus book and online resources, you are taking a critical step toward your rewarding new career. We wish you the best of luck on Test Day and beyond!

        

        kaptest.com/publishing

        The material in this book is up-to-date at the time of publication. However, changes may have been instituted in the tests after this book was published.

        If there are any important late-breaking developments—or changes or corrections to the Kaplan test preparation materials in this book—we will post that information online at kaptest.com/publishing. Check this link during your studies for possible updates or changes to this publication.

    
    

    Part I

    Test & Content Overview





        
        

        
            Chapter 1

            Test Overview

            If
                you are reading this book, it is very likely that you (a) are thinking of becoming a Family Nurse Practitioner, (b) have recently enrolled in an FNP program, or (c) are nearing the end of your FNP curriculum. Graduating from your program is something to be proud of, but you now need to take one more step—sit for and pass a certification exam.

            Certification and licensure are two different things. Licensure requirements vary state by state, but can include proof of education, clinical hours, an agreement with an overseeing physician, and proof of national certification before you are allowed to practice. Certification is part of APRN licensure in most U.S. states.

            The Family Nurse Practitioner certification examination is an entry-level, competency-based examination reflective of clinical knowledge in family/individual health across the life span. It focuses on requirements for safe clinical practice and is limited to content that can be tested in an objective format.

        

        Certification OPtions

        You have the option to certify through either
            the American Nurses Credentialing Center (ANCC) or the American Association of
            Nurse Practitioners (AANP). Either test will certify you as an FNP. The exams
            are overall very similar, but small differences may help you make a decision about which to take.

        Eligibility Requirements

        You must meet eligibility requirements to sit
            for the exam. These include:

        
            	RN licensure

            	Master's,
                postgraduate, or doctoral degree from a family nurse practitioner program
                accredited by the Commission on Collegiate Nursing Education (CCNE) or the
                Accreditation Commission for Education in Nursing (ACEN)

            	Completion of at least
                500 hours of faculty-supervised clinical practice

            	Completion of
                separate, graduate level courses in advanced
                physiology/pathophysiology, advanced health assessment, and advanced pharmacology, including pharmacodynamics, pharmacokinetics, and pharmacotherapeutics of
                all broad categories of agents

        

        Prior to degree conferral and graduation, authorization to sit for the exam may be granted; this is dependent on completion of all coursework, clinical hours,  and other eligibility requirements. Exam results will be held until the final degree is
            conferred and all other requirements are met. Be sure to read the candidate
            handbook carefully for this option.

        Application

        The ANCC requires an online application. The AANP allows for
            paper applications, but an additional fee is assessed.

        
            You may complete an application online
                through either certification program's website: 

            
                	ANCC: 
                    
                    www.nursingworld.org/our-certifications/family-nurse-practitioner/


                	AANP: 
                    
                    www.aanpcert.org/signin


            

        

        It may take up to six weeks after a completed application is submitted to
            receive an eligibility notice, the authorization to test (ATT), and instructions
            for signing up for a testing location, date, and time. With ANCC, you have up to 90 days to take the test once you receive the
            authorization to test (you can make a one-time request to extend this 90-day
            testing window). AANP allows 120 days to take the test before another
            application (and payment) is needed. A one-time 60-day extension may be granted
            with sufficient justification.

        Special testing accommodations are available for
            candidates with documented disabilities as defined by the Americans with
            Disabilities Act. If eligible, you must notify either certifying body before scheduling a
            test appointment.

        

        Each organization offers a discount for
            membership in specific nursing organizations. Consider joining a national organization—not just for the discount on the certification test, but also for savings on
            continuing education and the opportunity to network with colleagues. Also, consider recertification costs, as every five
            years FNPs must recertify.

        
            Both
                exams are computer-based tests and administered at independent testing centers (Prometric) throughout
                the country (www.prometric.com/en-us/Pages/home.aspx).
                Not all testing centers have the same exams, so you will need to see if your preferred location offers the test you want.

        

        Test Content

        American Nurses Credentialing Center (ANCC) 

        This exam has 200 questions. You have four hours
            to complete the test, which includes time for reading instructions and working through a practice session at the
            computer (the actual test time is 3.5 hours). On the exam are 25 pilot questions that are
            unscored, experimental questions. Your final results are based on the 175 scored
            questions. You have, on average, 50 seconds to answer each question. There is no
            penalty for guessing, so manage your time in order to answer every question.

        Composition (from Test Content Outline effective date: 2/9/16)


        Compared to the AANP exam, the ANCC exam
            typically has more questions focused on professional practice, including issues such as healthcare policy and ethics. The three main content
            areas are laid out in the following table.

        
            
                
                    Table 1.1.1 Content of AANC Certification Exam

                
                    
                        	Content area
                        	
# items

                        
                        	% items
                    

                
                
                    
                        	Foundations for Advanced Practice
                        	64
                        	37%
                    

                    
                        	
Professional Practice

                        
                        	30
                        	17%

                        
                    

                    
                        	
Independent Practice

                        
                        	81
                        	46%

                        
                    

                    
                        	TOTAL
                        	175
                        	100%
                    

                
            

        

        Specific
            topics found within each content area are as follows:

        

        
            	
Foundations for Advanced Practice (37%)
                
                    	Advanced Physiology/Pathophysiology Across the Life Span

                    	Advanced Pharmacology for Treating Patients Across the
                        Life Span

                    	Advanced Health/Physical Assessment Across the Life Span

                    	Clinical Prevention and Population Health for Improvement of
                        Outcomes

                    

                    	Research Methodology

                    

                    	Informatics

                    

                

            

            	Professional Practice (17%)
                
                    	Leadership, Advocacy, and Inter-Professional Collaboration

                    	Quality Improvement and Safety

                    	Healthcare Economics, Policy, and Organizational Practices

                    	Scope and Standards of Practice

                    

                

            

            	Independent Practice (46%)
                
                    	Health Promotion and Maintenance Across the Life Span

                    	Illness and Disease Management

                    	Care of Diverse Populations

                    	Translational Science/Evidence-Based Practice

                    

                    	Advanced Diagnostic Reasoning/Critical Thinking

                    

                

            

        

        
            Specific
                details here regarding test content can be found here: 
                
                www.nursingworld.org/~4acd24/globalassets/certification/certification-specialty-pages/resources/test-content-outlines/familynp-tco.pdf.

        

        American Association of
            Nurse Practitioners (AANP)

        This test has 150 questions; 15 of these are unscored pilot questions. Your final results are based on the 135 scored questions.
            You have three hours to take the exam. Prior to the exam, you can spend up to
            15 minutes on a tutorial that shows how to use the computer and keyboard; this time is not part of the three-hour test time.

        Composition (2015 Family Nurse Practitioner Practice Analysis)

        Test specifications are
            based on two domains: Domain I (Practice—Assessment, Diagnose, Plan, Evaluate) and Domain II (Patient Age—Developmental Parameters). Test items
            are distributed across Domain I and further divided across Domain II.

        

        
            
                
                    Table
                    1.1.2 AANP Domain I

                
                    
                        	Domain I
                        	# items
                        	
% items

                        
                    

                
                
                    
                        	Assess
                        	48
                        	36%
                    

                    
                        	
Diagnose

                        
                        	33
                        	24%
                    

                    
                        	
Plan

                        
                        	31
                        	23%
                    

                    
                        	
Evaluate

                        
                        	23
                        	17%
                    

                    
                        	TOTAL
                        	135
                        	100%
                    

                
            

        

        
            
                
                    Table
                    1.1.3
                    AANP Domain II
                
                
                    
                        	Domain II
                        	# items
                        	% items
                    

                
                
                    
                        	Prenatal
                        	4
                        	3%
                    

                    
                        	
Pediatric (includes newborn & infant)

                        
                        	19
                        	14%
                    

                    
                        	
Adolescent (early/late)

                        
                        	24
                        	18%
                    

                    
                        	
Adult

                        
                        	50
                        	37%
                    

                    
                        	
Geriatric

                        
                        	29
                        	21%
                    

                    
                        	Elderly
                        	9
                        	7%
                    

                    
                        	
TOTAL

                        	135
                        	100%
                    

                
            

        

        Specific
            topics found within each domain are as follows:

        

        
            	
Assess
                
                    	Obtain subjective patient information including, but not limited to, relevant medical history (including biopsychosocial, economic, environmental,
                        family, military, travel, occupational, and preventive components), chief
                        complaint, history of present illness, and review of systems to determine
                        health needs and problems

                    	Obtain objective information based on patient age/developmental level,
                        health history, and comorbidities to further define and evaluate health needs
                        and problems

                

            

            	Diagnose
                
                    	Formulate differential diagnoses

                    	Establish definitive diagnoses

                

            

            	Plan
                
                    	Establish a safe plan of patient-centered treatment and care that is
                        individualized, cost-effective, consistent with best evidence, age appropriate,
                        and culturally sensitive in order to address the diagnoses

                

            

            	Evaluate

                
                    	Determine the effectiveness of the plan of treatment and care based on
                        outcomes

                    	Modify the plan of treatment and care as appropriate based on outcomes

                    

                

            

        

        The AANP materials include a list of FNP procedures: minor lesion removal,
            incision and drainage, microscopy, pap tests, joint aspirations and injections,
            skin biopsy, therapeutic injections, wound closure, splinting, casting, wound
            management, diagnostic interpretation of ECG and x-ray, cerumen removal,
            pulmonary function testing and office spirometry, fluorescein
            staining,
            long-term contraceptive management, long-term hormonal implantation, foreign
            body removal, and nail removal.

        
            Specific
                details regarding test content can be found here: 
                
                www.aanpcert.org/resource/documents/AGNP%20FNP%20Candidate%20Handbook.pdf.

        

        Scoring Information

        Test results for both exams are given in a
            pass/fail format immediately upon completion of the test. Candidates who do not pass their exam will receive a score report that indicates strength and weakness on each of the major content areas of the test.

        

        For the ANCC exam, a candidate’s raw score
            (e.g., 125/175) is converted into a scaled score. Test results are reported on a scale with a
            maximum scaled score of 500. A minimum, scaled score of 350 or higher must be achieved in order to pass the exam. 

        As previously mentioned, you should not leave any question blank, as blank answers will count against you. There
            is no penalty for guessing. If you are uncertain of your answer, the test will allow you to "mark" these questions. You may go back and review/change the answers, provided you have not exceeded the allotted testing time. 

        Candidates who do not pass the ANCC certification exam may apply to
            retake the test after 60 days from the last testing date. The exam cannot be
            taken more than
            
            3 times in any 12-month period. 

        As
            with the ANCC certification exam, the AANP exam is a criterion-referenced test. The exam's scoring system is complex; its goal is to define what a minimally competent entry-level FNP will know and answer correctly. Total raw scores are converted to a scaled score ranging from 200–800
            points; a minimum score of 500 is sufficient to pass the examination. 

        Candidates who do not pass the exam may apply to
            retake the test after completing 15 hours of continuing education in the
            area(s) of weakness identified on the score report. The AANP certification exam
            may not be taken more than two times in any calendar year.

        Test Day Rules

        
            	If you arrive late for or miss your scheduled examination time or arrive
                without the required identification, you will not be able to take the
                examination as scheduled. You will forfeit your fee and be required to submit a
                new registration. You will be required to pay any applicable fees related to
                registration and testing. You are able to cancel and reschedule at least 24
                hours in advance of the scheduled examination time without any additional fee
                (if that retest date and time is within the initial authorization time frame)

            	No personal items may be brought into the testing
                area. The testing center provides lockers for such items

            	No food or drink may be brought into the testing area.
                You may take a break at any time, but you will need to sign out (and back in),
                and total testing time will not be adjusted to accommodate a break

            	The center provides paper and pencil (or similar),
                which may be used during the exam

            

            	You
                may not ask questions about content during the exam. You cannot give or get
                help from others during the exam

            

            	Candidates are required to sign a confidentiality
                agreement, stating they will not release any details about test questions

        

        
            Additional testing center
                regulations are published on Prometric's website: 
                
                www.prometric.com/en-us/for-test-takers/prepare-for-test-day/documents/TestCenterRegulations.pdf.

            

        

        The FNP certification exam is an important test. You have dedicated the last few years to obtaining your education and clinical experience and now have to clear this last hurdle. Take the time to understand the logistics of the test, and approach the application process with care. Take the time to read instructions closely and complete applications judiciously to minimize the risk of having to do things a second time. 

        
            Additional information for the examinations can be found in the candidate handbook:

            
                	AANC: www.nursingworld.org/~4ac3ba/globalassets/certification/renewals/GeneralTestingandRenewalHandbook


                	AANP: www.aanpcert.org/resource/documents/AGNP%20FNP%20Candidate%20Handbook.pdf


            

        

    
        
        

        
            Chapter 2

            Test-Taking Strategies

            Both the AANP and ANCC certification exams are standardized tests, meaning that
                
                each will be predictable in terms of format and content. As with any standardized exam, you can increase your odds of being successful by not only reviewing the tested content, but also by knowing about the construction of the test and the types of questions you will face.

        

        Know the test

        Purpose

        The AANP national certification examinations are competency-based examinations for nurse practitioners to reflect knowledge and expertise in the role and population area of education (www.aanpcert.org/certs/program). The ANCC Family Nurse Practitioner board certification examination is a competency-based examination that provides a valid and reliable assessment of the entry-level clinical knowledge and skills of nurse practitioners (nursecredentialing.org/FamilyNP). The test has an evidence-based, scientific foundation.

        Neither the AANP nor the ANCC exam is a specialty or acute care-based examination. The examination will determine if you have and can apply the knowledge and skills needed to be a safe and effective entry-level NP in primary care. Having that mindset is important when preparing for your exam.

        

        About Standardized Examinations

        Teacher-generated tests are designed to evaluate students' learning of the material presented in class. These tests are designed for a single class (and often certain topics or weeks of school). Questions have limited focus and emphasize specific details. These questions require lower-level thinking, including recalling and recognizing facts and specific details and understanding specific concepts. Many study by memorizing notes and study guides, making flashcards, and taking multiple-choice tests by selecting familiar answers. This strategy will not work for the certification exam.

        Standardized tests are designed to measure knowledge across different courses and disciplines, covering a much broader domain of information. Questions have a global focus and emphasize application, integration, and association. These questions require higher-level thinking including problem solving, application to new situations, and critical reasoning. The questions are written by a team of experts to eliminate the candidate’s use of cues and clues to determine the correct answers. Standardized tests will ask you to apply your knowledge in a context different from the one in which you studied to test your clinical judgment and application skills.

        Test questions require higher-level thinking, so memorizing data (knowing what to do) will not be sufficient for this exam. Few questions will focus on facts, details, and particular sets of knowledge. The NP certification examination expects you to understand concepts and apply your clinical expertise (know what to do and why) just as you would in the patient exam room. The questions will present brief scenarios. You cannot ask clarifying questions; you need to think like an expert. As you review, focus on the following concepts:

        

        
            	Risk factors for a condition and how the
                condition may have developed

            	Common signs and symptoms of a condition

            	Typical interventions and the rationale behind a
                given option

            	Expected outcome

            

        

        Test Plan

        The previous chapter discussed the test plans for both the AANP and ANCC Family Nurse Practitioner exams. A cursory review will suffice for the content areas of strength; for the content areas of weakness, you will need a concentrated review. Prepare a study plan. This book provides a review of the essential areas of study. It will focus your studies, but not provide all the details that you may need. Use the table of contents from this review book or your primary care textbook as an outline or guide for your study plan. Identify the areas on which you want to focus and set a date and time to review that material. A comprehensive review will include more than this review book. 

        

        Question Structure and Design

        Both the AANP  and AANC have multiple-choice questions. The AANC includes alternate type questions, including (1) multiple response, (2) drag and drop, and (3) hot spot, but most of the test questions are multiple choice. Regardless of question type, identifying the structure of the question can assist you in determining the best approach to the question and answer choices.

        

        Multiple Choice 

        Multiple-choice questions are made up of a stem (scenario and question) and answer choices. Typical answer choices include one
            
            correct answer, one
            
            incorrect answer, and two partially correct answers or plausible
            
            incorrect answers. You will learn to distinguish partially correct responses (sometimes correct or with an exception) from the best answer choice, given the context. There may be more than one question related to a given scenario. Negatively phrased questions (“all of the following except”) questions are rare.

        While some test items evaluate factual knowledge (e.g., selecting a common sign or symptom of a given condition), the majority of questions measure higher-level thinking and reasoning and will ask you to apply your clinical expertise with assessment or intervention to a clinical situation. The information you need to answer a multiple-choice question is included in the question and answer choices, but you need to know the content to understand the question and the nuances of each of the answer choices. The test is not testing content per se, but rather your ability to use it in a new situation to make a safe and effective decision.

        With every multiple-choice question, the answer is provided. You simply have to identify the correct answer by eliminating the
            
            incorrect ones. Your job is to determine the correct answer (the safest, most effective answer).

        Key words can help you determine the type of question. For example, priority questions include words like first, next, best, most important, etc. You are asked for the best answer; think: "if I can do one thing." The best answer may not be exactly what you are looking for, may not be perfect, but will be better than the rest. Evaluation questions include words such as "indicate an understanding" or "further teaching is needed." You are asked to find the correct (true) or incorrect (false) answer in relation to the topic.

        
            	Be mindful of the nursing process as you answer each question. Make sure your assessment is complete before you diagnose, plan, or intervene. Determine the purpose of the question. Is it to test your ability to gather subjective and objective information,
                
                develop a diagnosis,
                
                implement a plan of care, or
                
                evaluate care given? Read each answer choice only after you understand the context of the question

            

            	Consider the underlying pathophysiology and how it affects presentation and selection of intervention

            	Read every answer choice carefully. Look for clue words and numbers. These modifiers can assist in selecting or eliminating answer choices

            	Never select an answer without reading all the choices

            

            	Make a decision about each possible answer choice as you read it. Evaluate what the answer choices mean (some gather information; some implement based on that information—determine what you need). Determine what the answer choice means within the context of the question. Does this answer choice lead to the desired or best possible outcome for the
                
                patient or scenario? If it is
                
                incorrect, unsafe, or does not address the topic, eliminate it from consideration. Or, choose the answer option that is inclusive (of other choices)

            

            	The response with the most common presentation is likely correct. For example, a person with alcohol withdrawal can present with fine motor tremors and motor seizures. Because fine motor tremors are seen in most adults with alcohol withdrawal and motor seizures are far less common, fine motor tremors is a better choice

            

            	Avoid selecting an answer because it contains familiar words from a lecture or reading. Avoid selecting an answer because it is a true statement. Just because an answer choice is true does not mean it is the correct answer to a given question. The correct answer relates back to the topic/context

            

            	Select the answer representing the safest action in relation to the topic of the question

            

            	Don’t agonize over any one question; it can upset your pacing and confidence. If you read a question and don’t know the answer, just take a deep breath and start eliminating options

            

            	Nursing is seldom black and white. As such, a correct answer will usually contain relative qualifiers that allow for exception (e.g., may be, may, few, rarely). The correct answer rarely includes absolute qualifiers (e.g., always, never, must), as they do not allow for exceptions

            

            	Be careful of negatively phrased questions—those that ask which is NOT true, require an intervention, or ask for all of the following except. These ask you to pick an incorrect, false, or unsafe statement. You will be given three true/good statements and one incorrect statement. Put an “F” (for false) on your white board so that you do not forget that you are looking for an incorrect/false statement

            

            	Answer every question. Questions left blank are marked with a zero. You can and should guess—with a random guess, you have a 25% chance of getting the question correct; with educated guessing, that jumps to 50–75%

            

        

        Here is an example of a priority question:

        
            
                	
                    
                        A family nurse practitioner examines a 24-year-old female patient, 12 weeks pregnant, who is experiencing dysuria and urinary urgency and frequency. The patient reports that her roommate gave her some doxycycline 100 mg tablets, and she has taken three pills over the last three days, with little relief of her symptoms. What is the nurse practitioner’s best response?

                    

                    
                        	Inform the patient to avoid taking prescription drugs prescribed for another person

                        	Prescribe trimethoprim-sulfamethoxazole 800–160 mg orally every 12 hours for 10 days

                        	Continue with doxycycline 100 mg orally for 7 days

                        	Request a urine sample from the patient for a culture and sensitivity

                    

                

            

        

        This is an action-oriented question. You are asked to consider the patient’s symptoms and care and determine the best answer. From this scenario, you can make some assumptions.

        You are told the patient is pregnant, but no other chronic illnesses are mentioned. You can assume that this pregnant young woman is in otherwise good health. Dysuria and urinary frequency are common symptoms of a urinary tract infection (UTI), and UTIs are common in pregnancy. Usual bacteria include Escherichia coli, Klebsiella, Proteus mirabilis, and Staphylococcus saprophyticus. UTIs are commonly diagnosed and treated after a culture and sensitivity. Common antibiotics include trimethoprim-sulfamethoxazole, fosfomycin, nitrofurantoin, ciprofloxacin, levofloxacin, cephalexin, azithromycin, and doxycycline.

        Which answer choice is the best course of action for this patient?

        Let's look at choice A—Inform the patient to avoid taking prescription drugs prescribed for another person. While this is a true statement, the outcome does nothing for the patient’s current symptoms. This meets a psychosocial need of the patient (teaching information). The underlying cause of a UTI is physical; you want a physical answer.

        Now let's look at choice B—Prescribe trimethoprim-sulfamethoxazole 800–160 mg orally every 12 hours for 10 days. Trimethoprim-sulfamethoxazole is frequently used to treat UTIs, yet this is not the best answer. First, the
            
            patient is pregnant, and trimethoprim must be used cautiously during the first trimester of pregnancy. Second, this selection represents treatment, and evidence-based practice dictates a culture and sensitivity to diagnose and appropriately treat. It is not known if the bacteria are susceptible to trimethoprim-sulfamethoxazole.

        Choice C is next—Continue with doxycycline 100 mg orally for 7 days. Doxycycline is commonly used to treat UTIs, but this is not the best answer. First, it is prescribed every 12 hours, not daily. Second, as stated above, evidence-based practice dictates a culture and sensitivity to diagnose and appropriately treat. It is not known if the bacteria are susceptible to doxycycline.

        Finally, choice D—Request a urine sample from the patient for a culture and sensitivity. This is an assessment answer. Diagnosis and treatment of a UTI are based on culture and sensitivity. This is the safest answer for this patient.

        Now, consider this question:

        
            
                	
                    
                        A 25-year-old patient presents to the clinic with what his friends suspect to be alcohol withdrawal. Which of the following would be the most likely finding?

                    

                    
                        	Visual hallucinations

                        	Fine motor tremors

                        	Nausea and vomiting

                        	Motor seizures

                    

                

            

        

        This is an evaluation question. You are asked to consider the patient’s symptoms and determine which represents the most likely finding. It is a true/false (correct/incorrect) question. Consider the answers.

        Answer choices (A), (B), and (D) may be seen in alcohol withdrawal. However, fine motor tremors (B) are by far the most common. Choice (C), nausea and vomiting, is more commonly found in alcohol intoxication.

        Multiple Response

        Multiple-response (select all that apply) questions have more than four possible answer choices. For the question to be scored as correct, you must select all of the answer choices that apply, not just the best response. No partial credit is given. When more than one correct answer is required, the number of correct answers to be selected is stated in the question. Read the stem thoroughly to determine what the question is asking. Look at each item one at a time, independent of the other answer choices. Don’t group answer choices; read each as if it is the only piece of information being evaluated. It does not work to compare and contrast the answer choices, as you would when answering a multiple-choice question. Change each answer choice into a statement, and then determine if the statement is correct or incorrect in relation to the topic. A statement may be a correct (true) statement, but it needs to be viewed within the context of the question asked.

        

        Ordered Response

        Drag and drop, or ordered-response questions, ask you to place answers in a specific order. The strategy to use when answering this kind of question is to picture yourself performing the procedure. Or, find the first step, then the last, and then fill in the center steps last. All the steps of the task may not be included in the answer options. In these cases, you need to correctly order the steps that are listed. No partial credit is given for this type of question. 

        

        Hot Spot

        Hot-spot questions ask you to identify a location on a graphic (image) or table. This is not a test of your fine motor skills; this question type is designed to evaluate your knowledge of nursing content, anatomy and physiology, and pathophysiology. Select the area on the image that best describes the answer to the question asked. 

        

        Study plan

        Don't worry about how or what others are doing. You should tailor your study plan to your specific needs. 

        

        Review of Content

        Review areas of weakness first—these are areas that may not make sense, areas that do not click in your brain, and areas in which you struggle. It  might be tempting to put these aside and review a familiar topic, or one that comes easily to you. Don’t do it. To be successful on the certification exam, you need an understanding of all the test areas. First, complete the rigorous task of reviewing the more troublesome areas, and then reward yourself by studying your areas of strength.

        Kaplan's review approach starts out with a didactic overview of tested areas; each chapter is then followed by a set of practice questions. If, after reviewing a chapter, the information sounds familiar and you answer the practice questions readily, the topic is likely an area of strength and you can get by with a cursory review. If, after reviewing a particular section, the content is not clear or you struggle with the questions, you likely need further study. Pull out your textbooks and review that specific content area.

        Practice Questions: Quality over Quantity

        Don’t time yourself on the practice questions at the end of each of these chapters. It is more important to understand how the questions work—the structure, the content, and the thinking process.

        Identify what the question is asking. What is the NP’s focus? What is the patient’s problem, issue, or “chief complaint”? If you struggle with finding the topic, read the last sentence first and then read the stem or scenario again. This "backwards approach" ensures you know what the question is asking before you read the whole question. When you read it again "normally," you will recognize important clues that may make answering the question easier. Differentiate between the actual topic and the distracting information. Review each answer choice carefully and determine whether or not it answers the question asked.

        The certification exam is timed; you have ~60 seconds per question. However, you should take your time answering the questions at the end of each chapter. Slow down. Pay attention. This initial practice allows you to focus on question structure and the logic behind answering the question.

        Take the online Mini Prep Tests once you have learned, practiced, and reviewed all of the content material presented in this book. Taking a comprehensive set of test questions helps you in four ways:

        
            	It reinforces the skills and strategies you’ve learned

            	It helps you work on timing

            	It gives you a sense of how you’re doing on the various topics and what you need to work harder on
                
            

            	It helps you learn to cope with test fatigue

            

        

        Take each Mini Prep Test in one sitting, in a test-like environment—that means you are not allowed snacks, beverages, phones, or any documents with you when you take the test.

        When you take the Mini Prep Tests, pay close attention to the time.  You may take the tests in a timed or untimed mode. Two hours is allotted for the ANCC Mini Prep Test (100 questions) and 1.5 hours for the AANP (75 questions). Poor pacing causes candidates to spend too much time on certain questions and possibly run out of time before being able to answer every one. If you pace yourself, you will be able to answer each question in the allotted time. 

        Review of Questions

        After every set of questions, stop and review. Review how you are feeling, review the test in general, and review each question. 

        Self-Reflection

        After completing each set of questions, whether it be a practice set at the end of a chapter or a Mini Prep Test, stop and reflect before you move on. What is going well? (Keep doing it.) What is not working well? (Stop. Implement a plan of change.) Then, continue to evaluate whether the process is effective after the next set of questions. Learn from what you do so that you can improve what you do next. This is the nursing process—you have used it throughout your career, and now you need to apply it to your own approach to test taking. This purposeful reflection will help you make needed changes as you move through your studies. 

        

        Reflect on the Test-Taking Experience

        Pay attention to the setting—each step of your preparation should be focused on Test Day. For example, complete practice questions sitting at a desk, in a quiet environment, without distractions including your phone, music, snacks, and drinks. Do not check other websites when you are taking practice tests.

        Note your answer patterns—sets of incorrect answer choices can indicate places where you lost focus. Consider: were you distracted? Did your anxiety rise to a level that impacted your performance? What time during the test did the run of incorrect answers take place? Is this consistent with the previous test(s)? Identify the pattern of the runs (if there is one) and take a break before this occurs. For example, if a set of incorrect answers happens around question 40, take a break at question 35. You do not need to get up and walk around; sit quietly in your chair, take a deep breath, and let your brain and body rest. Do not push through questions if you need a break. Mental fatigue can have a seriously negative impact on your test performance, so breaks are essential.

        What is your timing like? Did you take longer than 90 seconds per question, on average?  Did you take less than 30 seconds per question, on average? Are there questions on which you vacillated between two answer choices? Did you consider information that was not in the question? Did you read the full stem and answer choices before selecting an answer? Did you select only familiar answers? Take the time to read each question and
            
            answer choice, and select the best answer related to the topic of the question.

        Pay attention to your pattern of changing answers. Change your answer only if you have a good reason to do so—when you know you misread the question, or a detail about the topic pops into your mind that leads you to read the answer choices differently. Look back at the test to see if you changed answers from correct to incorrect, or incorrect to correct. If the former is true, try a set of questions without changing your answer. See if your score increases. If so, don’t change your answers. If the latter is true, the technique works for you.

        Reflect on the Questions

        Reflect on the questions—consider content, topic, and thinking process. If you are not familiar with the content, the question and answers may not make sense (i.e., you may not understand the intent of the words).

        

        
            	When you complete these sets of practice questions, don’t just tally up how many you got
                
                correct and
                
                incorrect. Rather, review the feedback for every practice question

            	Understand why the
                
                correct answer is
                
                correct and the
                
                incorrect answers are
                
                incorrect. If you answered the question incorrectly, consider where your thinking went astray. Then, use this information as you move forward in your studies

            	Active reflection is the key to success. Ask yourself questions. Is this material relevant? Does it relate to what I know? How do I incorporate this information into what I know already? Do not skip over words, thinking you can review the information later—look them up and make sure you understand the word in context

            	After reviewing content, ask yourself if every question/answer now makes sense. Once you understand a certain question type, you will improve your chances of answering it correctly in the future

            	After reviewing the rationale, ask if you now understand the specific topic of each question. If you have not identified the correct topic, it is difficult to eliminate
                
                incorrect answer choices and select the best answer

            

            	After reviewing the rationale, ask if you used the correct thinking process when working through each question. Did you recognize patterns in the answer choices? Did you differentiate between gathering more data (assessment) and doing something based on that data (implementation)? Consider if the information provided in a question stem is incomplete or vague; if so, ask yourself if the assessment answers would provide the needed information. A good assessment is one that confirms what is going on with the patient or one that determines your next step of action. Did you differentiate between a psychosocial and a physical answer choice? A physical problem (topic) likely requires a physical answer choice. Did you prioritize answer choices with the ABCs? Within the context of the topic of the question, you can prioritize respiratory answers over circulatory answers over everything else. Last, did you evaluate the answer choices and ask the outcome of each? Did the intended outcome match the topic of each question?

        

        This purposeful review of your thinking process will assist you in developing habits that will help you be successful on Test Day and change those habits that won’t. The best learning takes place with self-reflection.

        Managing Your Anxiety

        The certification exam can be stressful, but you can practice now to keep your emotions in check. You know about the levels of anxiety. If anxiety is high, then thinking is not clear and you will not be as effective when problem solving. Uncontrolled anxiety can disrupt your ability to focus and stay calm. While you may not be able to completely eliminate feelings of anxiety, you can reduce their intensity as well as their impact on your test performance.

        Self-Regulation

        There are two parts to self-regulation: behavior and emotion. From the behavioral perspective, choose actions that support your goal, such as developing an individualized study plan and following it. From the emotional side, manage your emotions and anxiety when you are facing this exam. You want to manage your emotional response to the test so you can focus, concentrate, and use your critical thinking at its highest level. When you are too anxious, your ability to stay calm, on task, and focused is limited, and it is harder to achieve your goal.

        Identify your "tells" when you your anxiety is building. For some, this translates as tachycardia, heart palpitations, difficulty focusing, and nausea. Next, define what you can do to manage those symptoms. You may lean back in the chair and take a deep breath, use relaxed breathing techniques, or visualize success. It is important to practice these actions before you take the certification examination to find out which implementations work best for you.

        

        Be Confident

        Having the right mindset plays a large part in how well people do on a test. Those who are nervous about the exam and hesitant to make guesses often fare much worse than students with an aggressive, confident attitude. Students who start with question 1 and plod on from there don’t score as well as students who pick and choose the easy questions first before tackling the harder ones. People who take a test cold have more problems than those who take the time to learn about the test beforehand. In the end, factors like these determine if people are good test takers or if they struggle even when they know the material.

        

        Test day

        Pacing: plan to use the entire test time. The ANCC allows four hours for 200 questions. The
            
            AANP allows three hours for 150 questions. If you finish early, great; but don't fall short in preparing mentally and physically for this marathon exam. 

        Two-pass system: using the two-pass system is one way to help your pacing on a test. The key idea is that you don’t simply start with question 1 and trudge onward from there. Instead, start at the beginning but take a first pass through the test, first answering all the questions that are easy for you. If you encounter a tough problem, spend only a small amount of time on it and then move on in search of easier questions. This way, you don’t get bogged down on a tough problem when you could be earning points answering later problems that you do know. On your second pass, go back through the section and attempt all the tougher problems that you passed over the first time. You should be able to spend a little more time on them, and this extra time might help you answer the problem. Even if you don’t reach an answer, you might be able to employ techniques like process of elimination to cross out some answer choices or just take a guess, since
            
            incorrect answers are not penalized.

        
            	Go through the exam and answer those items about which you are confident. This saves time and builds your confidence. Next, go back and focus on the marked or skipped questions. Use the same strategies: identify the topic of the question, eliminate likely
                
                incorrect answers (those that are not safe and not effective), and make an educated guess

            	Budget your time. If you are taking more than two minutes on a question, answer it and move on. Make an educated guess. Go back later to questions you do not know; don’t waste time. Guess if you have to; do not leave any question blank

        

        Process of elimination: select the correct answer by eliminating the choices that are not safe, not effective, and do not match the topic of the question.

        Take a break: the countdown clock in the computer continues to count down, even if you stop for a break. Nonetheless, consider a break if you are mentally or physically fatigued. Go to the bathroom. Get a drink or a quick snack. Walk up and down the halls a few times. Return to the test refreshed and start back in on the questions. 

        Conclusion

        Memorizing content will not work
            for this exam. Questions emphasize application, problem solving, and critical
            reasoning—rather than knowing facts. Study content in such a way that you
            understand the physiology behind the common signs, symptoms, and interventions
            so that you can reason your way through a test question. 

        It may be likely that you cannot
            select the correct answer on each question, but you should be able to eliminate
            the
            
            incorrect answer choices (those that are not safe, not effective, not related
            to the topic). You cannot cram for this test; you must use a logical approach that
            includes both reviewing content and taking practice tests. Answering questions is not
            enough. You must take the time to review each question, review each answer, and
            understand the rationale behind each option.
            Understand the correct answer and you can answer the same question if asked
            again. Understand how to apply your knowledge correctly, and you can answer questions that are similar in structure and approach on your official test.

        Trust the process. Be confident.
            Take the time to complete a comprehensive review. You can do this—you will be
            an FNP!

    
        
        

        
            Chapter 3

            Clinical Prevention and Population Health for Improvement of Outcomes

        

        Lesson 1: Healthy People 2020

        
            Learning Objectives

            
                	Identify the history and
                    development of Healthy People 2020

                	Understand the Healthy People
                    2020 framework, topic areas, and objectives

                	Integrate concepts related to Healthy People 2020 into practice

            

        

        Healthy People 2020 is a national
            agenda that communicates a vision for
            improving the health of the U.S. population and achieving health equity for all. It provides a set of specific, measurable
            objectives with targets to be achieved over
            the decade. These objectives are organized within distinct topic areas. 

        Initiatives
            are organized by general health and wellness topics (e.g., respiratory health
            or mental health) and also by age group (such as teen health or older adult
            health). There are sections
            directed to special populations such as mothers (maternal health) or disadvantaged
            populations. Finally, there are sections
            directed at social/community concerns, infrastructure, health
            advances/technology, and global issues.

        

        
            Digital Resource

            For up-to-date information, visit the U.S. Department of Health and Human
                Services website at www.healthypeople.gov.

            

            Besides
                initiatives, the Healthy People 2020 website also offers webinars/e-learning
                resources for clinicians and the general public, links to state-related
                resources, and health data for researchers.

        

        History and Development 

        Healthy People 2020 is based on the accomplishments of four previous Healthy People initiatives:

        
            	1979 Surgeon General’s Report: Healthy People: The Surgeon General’s Report on Health Promotion and Disease Prevention


            	Healthy People 1990: Promoting Health/Preventing Disease: Objectives for the Nation

            	Healthy People 2000: National Health Promotion and Disease Prevention Objectives

            	
Healthy People 2010: Objectives for Improving Health

            

        

        Healthy People 2020 is the result of a multi-year process that was developed with input from a diverse group of individuals and organizations.  

        The Federal
            Interagency Workgroup (FIW) initiated the Healthy People 2020 development effort,
            basing the guidelines on data from public comments, past Healthy People efforts,
            and the work of 12 nationally known experts in public health that
            serve on the U.S. Department of Health and Human Services Secretary's Advisory
            Committee on National Health Promotion and Disease Prevention Objectives for
            2020.

        Framework, Topic Areas, and Objectives

        There are more than 1,200 objectives in Healthy People 2020. Each objective has reliable data, baseline measurements, and targets for specific health goals that can be achieved by 2020.

        
        

        Experts from multiple lead federal agencies helped prepare each objective, which
            were then made available for public feedback. A final set of objectives was selected by the FIW.

        Many
            objectives include interventions that are designed to reduce or eliminate
            illness, disability, and premature death on both the individual and community
            level. Others focus on broader issues such as:

        
            	Reducing health disparities

            	Focusing on social determinants of health

            	Improving access to quality healthcare

            	Reinforcing public health services

            	Advancing the availability and dissemination of health-related information

        

        Initiatives

        Healthy
            People is led by the Department of Health and Human Services (HHS), with an
            Advisory Committee providing input to the Secretary of HHS. It has been used as a
            strategic management tool by the federal government, states, communities, and
            many other stakeholders. These stakeholders have a direct influence on and
            provide ongoing input to the Healthy People development and implementation
            process.

        
        Healthy People 2020 Initiatives

        General Healthy People Initiatives include arthritis, osteoporosis, and chronic back conditions; blood disorders and blood safety; cancer; etc.

        
            
                
                    Table
                    3.1.1 Summary of Healthy People 2020 Initiatives
                
                
                    
                        	
Disorders

                        	Initiatives
                    

                
                
                    
                        	
                            Arthritis, osteoporosis, and chronic back conditions

                        
                        	These
                            are three common conditions that can adversely affect the quality of life and reduce
                            productivity and patients’ sense of well-being; they can affect people throughout
                            the life span. 

                        
                    

                    
                        	
Blood
                            disorders and blood safety 

                        
                        	Focuses on bleeding and clotting disorders, as well as blood handling
                            safety. Some blood-related disorders
                            discussed include DVT, hemophilia, and sickle-cell disease.

                        
                    

                    
                        	Cancer
                        	Cancer
                            continues to be a leading cause of morbidity and mortality; Healthy People 2020 objectives include
                            reducing the number of cases, disability, and mortality.

                        
                    

                    
                        	
Chronic
                            kidney disease

                        
                        	Chronic
                            kidney disease is recognized as a significant contributor to disability,
                            mortality, and economic burden; Healthy People 2020 offers
                            screening and dietary recommendations among other resources.

                        
                    

                    
                        	
Diabetes

                        
                        	Diabetes affects almost 30 million Americans; Healthy
                            People 2020 addresses DM1, DM2, and gestational diabetes. Diabetes can lead to multi-organ damage and produces a tremendous health burden, with sequelae including
                            blindness, kidney damage, and cardiac involvement. Combating the U.S. obesity
                            epidemic, providing education, managing already existing cases, and uncovering many undiagnosed cases are among Healthy People 2020 goals.

                        
                    

                    
                        	
Dementias,
                            including Alzheimer
                            
                            disease 

                        
                        	Dementias
                            (including Alzheimer’s) represent a significant emotional and medical burden
                            for sufferers and their caretakers, as well as costly treatment and care. Key
                            goals for Healthy People 2020 include providing adequate medical management for this
                            group of conditions and giving adequate support to dementia sufferers and their
                            caretakers.

                        
                    

                    
                        	
Healthcare-associated
                            infections

                        
                        	Healthcare-associated infections (HAIs) are an emerging source of concern in the U.S.; the World Health Organization and other entities warn that antibiotic
                            resistance is becoming so prevalent that there are concerns some infections may become
                            untreatable. Interventions include
                            healthcare worker training (reinforcing basic measures such as hand washing)
                            and avoidance of preventable HAIs such as catheter-related urinary tract
                            infections.

                        
                    

                    
                        	
Hearing
                            and other sensory or communication disorders 

                        
                        	About
                            16% of Americans will experience communication or sensory disorders in their
                            lifetime. For hearing disorders,
                            screening (such as for children), prevention (including the use of earplugs),
                            and management (such as providing hearing aids for those with hearing loss) are
                            some Healthy People 2020 goals.

                        
                    

                    
                        	
Heart
                            disease and stroke 

                        
                        	About
                            33% of Americans have cardiovascular disease. One focus of Healthy People 2020 is to educate the public on modifiable cardiac risks
                            such as undiagnosed hypertension, smoking, and obesity.

                        
                    

                    
                        	
                            HIV

                            

                        
                        	HIV
                            represents an ongoing crisis in the U.S., with one million Americans
                            diagnosed and many thousands more unaware of their HIV status. The main Healthy People 2020 goals are reducing new HIV infections, increasing access to care, improving health outcomes, and reducing health inequity.

                        
                    

                    
                        	
Immunization
                            and infectious diseases

                        
                        	Healthy People 2020 highlights vaccine-preventable diseases, noting that influenza, viral hepatitis, and tuberculosis (TB) continue to cause
                            significant mortality and health burdens in the U.S.

                        
                    

                    
                        	
Mental
                            health and mental disorders

                        
                        	About
                            18% of American adults report mental health conditions. Unfortunate sequelae of mental health disease
                            can include suicidality and loss of role function (such as inability to
                            maintain employment). Special
                            populations adversely affected by mental illness can include adolescents, older adults (for comorbid dementia
                            and behavioral disturbance), and veterans.

                        
                    

                    
                        	
Respiratory
                            disease 

                        
                        	Chronic
                            obstructive pulmonary disease and asthma are two widespread conditions that
                            account for a significant respiratory health burden in the U.S. Healthy People 2020 goals for these include
                            prevention, diagnosis, management, and education.

                        
                    

                    
                        	Sexually
                            transmitted diseases
                        	STDs constitute a continuing public health
                            problem in the U.S., with sequelae including fetal abnormalities,
                            reproductive difficulties, and increased cancer risk. Issues such as
                            disparities in health access and education are two priorities of Healthy People 2020.

                        
                    

                    
                        	
Sleep
                            health

                        
                        	Up
                            to one-fourth of Americans report sleep disturbances. Inadequate sleep has implications for driving safety, work productivity, health outcomes, and quality of life.

                        
                    

                    
                        	
Substance
                        abuse 

                        
                        	It
                            is estimated that > 20 million Americans suffer from a substance abuse
                            issue. Ramifications of substance abuse include loss of work productivity,
                            unsafe sex, motor vehicle accidents, and crime. The
                            prevalence of opioids is also of special concern. Improving
                            prevention, education, and drug treatment are three Healthy People 2020 objectives. 

                        
                    

                    
                        	Tobacco
                            use
                        	Though
                            the dangers of tobacco have been extensively publicized, Americans continue to
                            use tobacco products. Healthy People 2020 objectives include continued education (including on the
                            dangers of second hand smoke) and smoking cessation initiatives.

                        
                    

                    
                        	Vision
                        	Healthy People 2020 vision objectives focus on
                            evidence-based interventions protecting eye health and preventing vision
                            loss. Common conditions implicated in vision loss include diabetes and glaucoma.

                        
                    

                
            

        

        
            
                
                    Table 3.1.2 
                
                
                    
                        	Age-Related Healthy People 2020 Initiatives
                    

                
                
                    
                        	
Early
                            and middle childhood 
                        	The
                            early and middle childhood years are recognized as setting the stage for
                            healthy physical and mental development. To that end, Healthy People 2020 concerns for
                            this age group include improving school success and identifying and treating
                            children with developmental challenges.
                    

                    
                        	
Adolescent
                            health

                        
                        	This
                            section is actually devoted to both teen and young adult concerns.  One reason for this focus on
                            
                            adolescents
                            (10–19) and young adults (20–24) who make up about one-fifth of the U.S. population
                            is that, at these ages, young people are developing the health beliefs and habits
                            that will serve them for the rest of their lives. Illicit drug
                            use, unprotected sex, and unsafe driving habits are just some of the issues
                            that can add or detract from the future well-being of this age group.

                        
                    

                    
                        	Older adults
                        	The
                            aging of the American population—with about 15% of the population aged 65 years
                            or older—poses a significant challenge. Older adults tend to be affected by
                            multiple chronic diseases, are more prone to cancer, experience mobility issues,
                            and suffer cognitive losses (such as dementia). Healthy People 2020 goals for this population include improving healthcare availability such as Medicare access, addressing concerns
                            such as elder abuse, and providing resources for older adults with mental or
                            physical limitations.

                        
                    

                
            

        

        Healthy People 2020 covers multiple safety-related initiatives:

        
            	Environmental Health concerns include indoor and outdoor air quality, hazardous and toxic contaminants, and ground water quality

            	Food Safety includes the reduction of foodborne illnesses and recommendations for the handling and storage of food

            	Healthy People 2020’s section on Injury and Violence Prevention notes that injury is the leading cause of death for Americans up to age 44 and a top contributor to disability. Causes of injury include falls, drowning, and violence

            	Medical Product
                Safety covers topics such as reducing medical errors, reducing opioid deaths/overdoses, and reducing preventable medication-related deaths from medications such as anti-coagulants and narrow therapeutic index medications

            	Occupational Safety and Health covers issues such as reducing work-related diseases, injuries, and mortality

            	Preparedness addresses disaster readiness/major health incidents

        

        
            
                
                    Table
                    3.1.3 
                
               
                    
                                        
                                            	Healthy People 2020 Special Populations
                                        

                                    
               
                
                    
                        	
Access
                            to health services (disadvantaged populations)

                        
                        	Healthy
                            People 2020 notes that many Americans suffer reduced access to healthcare. Reasons
                            for health access disparity include poverty, living in poorly served rural areas,
                            and a lack of culturally competent services. These problems can lead to Americans putting off or never receiving
                            needed healthcare, which can lead to poorer health outcomes.

                        
                    

                    
                        	
Disability
                            and health

                        
                        	People
                            with disabilities represent nearly 20% of the
                            
                            U.S., but disability can
                            strike up to one-third of Americans at some point. Disability-related health issues
                            can include reducing physical barriers to care/health access and providing
                            adequate social and emotional support.

                        
                    

                    
                        	Lesbian, gay, bisexual, and transgender health
                        	The
                            LGBT community can experience social barriers to healthcare caused by
                            discrimination. LGBT youth can be at special
                            risk, with increased suicide rates (2–3 times higher than the general
                            population), among other disparities.
                    

                    
                        	
Maternal, infant, and child health

                        
                        	Pregnant
                            women and their infants/children comprise a population deserving special
                            attention. Pregnant women can suffer issues such as preeclampsia/eclampsia, and
                            infants/children are at risk for health concerns like sudden infant death syndrome (SIDS) and
                            developmental issues.

                        
                    

                
            

        

        
            
                
                    Table
                    3.1.4 
                
                
                    
                                        
                                            	Social/Community Concerns, Infrastructure, Health Advances/Technology, and Global Concerns
                                        

                                    
                
                
                    
                        	
Educational
                            and community-based programs

                        
                        	Education
                            and community-based interventions can improve the health awareness and health
                            outcomes—not just of individual patients but also of the community at large.

                        
                    

                    
                        	Family planning 
                        	Family
                            planning ranks as an important health concern. Issues such as contraception,
                            unintended pregnancy, and infertility greatly impact individuals and the family
                            unit.
                    

                    
                        	
Genomics 

                        
                        	Healthy People 2020’s focus on genomics derives in part from the fact that 90% of the leading
                            causes of death—including diseases such as heart disease and diabetes—have a
                            genetic component. Objectives include genetic testing for gene-related ovarian,
                            breast, and colon cancers.

                        
                    

                    
                        	Global health
                        	Global
                            health is an increasingly important component of the national health strategy, as outbreaks of diseases elsewhere in the world (such as Ebola or Zika) can
                            lead to outbreaks in the
                            
                            U.S. Partnering internationally to help detect and
                            treat illnesses makes all populations safer.

                        
                    

                    
                        	
Health communication and health information technology 

                        
                        	Topics
                            in this section include improved communication between healthcare
                            providers and between healthcare facilities, appropriate safe use of personal
                            health information, more efficient management of healthcare information, and
                            using technology to aid in healthcare detection, management, and treatment.

                        
                    

                    
                        	
Health-related quality of life & well-being

                        
                        	Health-related
                            quality of life and well-being is Healthy People 2020’s section addressing quality
                            of life issues including life expectancy, physical/mental/social health, and
                            health behaviors across the life span.

                        
                    

                    
                        	
Public health infrastructure

                        
                        	Infrastructure is needed in order to plan, deliver, evaluate, and improve public health. Three key components include: competent workforce, state-of-the-art data & information systems, and agencies that evaluate/respond to public health needs.

                        
                    

                    
                        	
Social determinants of health

                        
                        	Healthy People 2020 recognizes that good health is not only to be promoted in healthcare
                            centers, but also promoted in schools, workplaces, and
                            communities. But Healthy People 2020 notes that not all Americans have equal access to
                            healthcare resources. Various social determinants—such as where one is born,
                            where one lives/works/plays, and the resources available in one’s neighborhood
                            (such as access to healthy food, emergency services, safe affordable housing,
                            social support)—all factor into the effectiveness of one’s health services.

                        
                    

                
            

        

        LOOKING TO THE FUTURE

        The
            next decade’s framework (Healthy People 2030) is already being developed. General concepts include creating social and
            physical environments that provide health and well-being and supporting healthy
            development, behaviors, and well-being across the life span.

        Takeaway

        Healthy People 2020 initiatives address specific diseases, age-related concerns, safety-related concerns, social/community concerns, infrastructure, health advances/technology,
            and global concerns that the nurse practitioner can expect will be the foci of that decade.

    
        
            
            
        

        Lesson 2: Preventive Services

        
            Learning Objectives

            
                	Review the economic impact of preventable chronic diseases on the U.S. healthcare system

                	Understand the importance of using evidence-based preventive health guidelines

                

                	Analyze the potential improved health outcomes through use of effective preventive health services

                	Review validated tools for development of preventive health protocols

            

        

        In the U.S., chronic diseases and conditions such as heart disease, stroke, cancer, type 2 diabetes, obesity, chronic lung conditions, and arthritis are the leading health issues and causes of death. One in two adults have one or more chronic health conditions, and one in four adults have two or more chronic health conditions. Preventable chronic diseases and the health risk behaviors that cause them account for most healthcare costs.

        Most chronic diseases are attributed to the following risk factors, and according to the CDC, most adults in the U.S. have more than one of these risk factors:

        
            	Tobacco use and exposure to secondhand smoke

            

            	Excessive alcohol use

            

            	Obesity (high body mass index)

            

            	Lack of exercise and physical inactivity

            

            	Diets low in fruits and vegetables

            

            	Diets high in sodium and saturated fats

            

        

        Prevention science:
            a multidisciplinary field
            devoted to the scientific
            study of the theory,
            research, and practice
            related to the prevention of
            social, physical, and mental
            health problems, including
            etiology, epidemiology, and
            intervention.

        
            
            

        

        
            
                
                    Table
                    3.2.1 Preventive Science Terminology

                
                    
                        	Prevention Science Term
                        	Definition
                    

                
                
                    
                        	Incidence
                        	The number of new events (for example, new cases of a disease)
                            in a defined population, occurring within a specified period of time
                    

                    
                        	Prevalence
                        	The proportion of people in a population who have some attribute or condition
                            at a given point in time or during a specified time period
                    

                    
                        	Morbidity
                        	The illness or lack of health caused by disease, disability, or injury

                        
                    

                    
                        	Mortality
                        	The measure of the incidence of deaths in a population

                        
                    

                    
                        	Reportable Disease
                        	Health conditions that are required through statute, ordinance, or administrative rule to be
                            reported to a public health agency when it is diagnosed in an individual
                    

                    
                        	Epidemic
                        	A group of cases of a specific disease or illness clearly in excess of what one would normally
                            expect in a particular geographic area
                    

                    
                        	Endemic
                        	Prevalence in or peculiarity to a particular locale or people
                    

                    
                        	Screening
                        	The use of technology and procedures to differentiate individuals with signs or
                            symptoms of disease from those less likely to have the disease
                    

                    
                        	Surge Capacity
                        	The ability to expand care or service capabilities in response to
                            unanticipated or prolonged demand
                    

                    
                        	
Surveillance
                        

                        
                        	The ongoing, systematic collection, analysis, and
                            interpretation of health data. This activity also involves timely dissemination of the data and
                            use for public health programs.

                        
                    

                
            

        

        
        

        Levels of Prevention

        Health prevention interventions are activities aimed at eradicating, eliminating, minimizing the impact, or slowing the progress of disease and disability. The concept of prevention is best defined
        in the context of levels. Traditionally, the levels of prevention are referred to as primary, secondary, and tertiary.
        
            

        

        
            
                	
                    Primary prevention: prevent the disease or injury before it occurs. Strategies include minimizing exposure to hazards that cause disease or injury, altering unhealthy or unsafe behaviors that can lead to disease or injury, and increasing resistance to disease or injury should exposure occur. Examples include:

                    

                    
                        	Legislation and enforcement to ban or control the use of hazardous products (e.g., asbestos, air pollution, food contaminants) or to mandate safe and healthy practices (e.g., use of seat belts, car seats,
                            
                            motorcycle helmets)

                        	Health
                            education (e.g., lifestyle modifications such as proper diet and exercise, smoking cessation)

                        	Immunization against infectious diseases

                    

                    
                        

                    

                    Secondary prevention: reduce the impact of a disease or injury that has already occurred. Strategies include early detection with prompt intervention to
                        slow or stop disease progression. Examples include:

                    
                        	Regular
                            mammograms for early detection of breast cancer

                        	Daily, low-dose aspirin and/or diet and exercise programs to prevent subsequent heart attack or stroke

                        	Workplace assignment adjustments so injured or ill workers can return safely to their jobs

                    

                    
                        

                    

                    Tertiary prevention: stop the progression of an ongoing illness or
                        injury that has lasting effects. Strategies include managing chronic
                        health problems and long-term injuries through patient education and rehabilitation for those with impairments to improve function, quality of
                        life, and life expectancy. Examples include:

                    
                        	Cardiac or stroke rehabilitation programs, chronic disease management programs (e.g., for diabetes, arthritis, depression)

                        	Monitoring
                            of prescribed medication to make sure the
                            
                            patient is taking them

                        	Crisis
                            intervention and therapy (e.g., following a suicide attempt)

                    

                

            

        

        Successful prevention depends upon:

        
            	Understanding of causation

            

            	Dynamics of transmission

            

            	Identification of risk factors and risk groups

            

            	Early detection testing

            

            	Effective treatment measures

            

            	Systematic application of these elements to appropriate
                persons or groups

            

            	Continuous evaluation of epidemiology, efficacy of
                treatment measures, and development of new procedures for detection and
                treatment

            

        

        National Involvement in Prevention

        The costs of chronic and preventable diseases are a huge burden on our economy and on our healthcare system. Public and private organizations in the U.S. have worked to develop an infrastructure designed to prevent these diseases and/or mitigate the toll they take on the population. 

        

        National Prevention Strategy 

        The Office of the Surgeon General released a National Prevention Strategy in 2011 that encompasses the visions and goals of many public and private healthcare initiatives. Research from this office has determined that effective healthcare prevention programs lower healthcare costs and increase productivity. 

        
            
                [image: National Prevention Strategy: Office of the Surgeon General, 2011]
                
                    Figure
                    3.2.1 National Prevention Strategy

            

        

        Office of Disease Prevention and Health Promotion

        Congress created the Office of Disease Prevention and Health Promotion (ODPHP) in 1976 to lead disease prevention and health promotion
            efforts in the
            
            U.S. It is part of the U.S. Department of Health and Human Services under the Office of the Assistant Secretary for Health. The ODPHP plays a vital role in keeping the nation healthy, and accomplishes this by setting national health goals and objectives and supporting programs, services, and education activities that improve the health of all Americans. 

        

        The ODPHP collects and analyzes data and also manages three independent websites:

        
            	
health.gov—the home of ODPHP and an essential resource for health information

            	
healthypeople.gov—tools and resources for professionals about Healthy People 2020 health objectives

            	
healthfinder.gov—evidence-based, actionable health guidance for consumers

        

        
            	This information is retained and reported back to relevant agencies. One of the most important functions of the ODPHP is to maintain a repository of training modules for healthcare professionals and the public. 

            	


                
                    Pro Tip

                    The ODPHP provides free health and wellness information, which can be found at Health Topics A to Z (healthfinder.gov/HealthTopics/). This offers the most current health and prevention information available on more than 120 topics. There is a web badge link so healthcare providers can add the myhealthfinder.gov tool to their websites in order to help disseminate preventive health screening and education to consumers.

                

            

            	
                The recommendations found on healthfinder.gov come from the U.S. Preventive Services Task Force (USPSTF), the CDC Advisory Committee on Immunization Practices (ACIP), and the Health Resources and Services Administration (HRSA) as advised by organizations including the American Academy of Pediatrics (through the Bright Futures cooperative agreement) and the National Academies of Sciences, Engineering, and Medicine (formerly the Institute of Medicine). The Affordable Care Act (ACA) requires most insurance plans to cover preventive services at no cost to the healthcare consumer.

                U.S. Preventive Services Task Force 

            

        

        Created in 1984, the U.S. Preventive Services Task Force (USPSTF) is an independent, volunteer panel of national experts in prevention and evidence-based medicine. It makes evidence-based recommendations about clinical preventive services such as screenings, counseling services, and preventive medications. There are currently 98 recommendations that cover diseases and healthy aging from a wide range of specialties (internal medicine, family medicine, pediatrics, behavioral health, obstetrics and gynecology, and nursing). 

        These recommendations are based on a rigorous review of existing peer-reviewed, evidence-based population studies and data. They are intended to help primary care clinicians and patients decide together whether a preventive service is right for a patient's needs. 

        Each year, the task force publishes a report that identifies critical gaps in research related to clinical preventive services and recommends research priorities for further examination. The task force assigns recommendations, via a letter grade (A, B, C, or D grade, or "I statement"), which aim to balance the risks and benefits of a preventive service. The recommendations
            address services offered in primary care and apply to
            people with no signs or symptoms of the disease or condition. Cost
            is not a consideration when determining a recommendation grade. 

        The work of the
            USPSTF is recognized by the
            
            Affordable Care Act, and under the
            law, preventive services with a task force grade of A or B must be covered without
            cost sharing (e.g., copayment or deductible) by new health insurance plans or
            policies.

        

        
            Digital Resource: USPSTF Final Recommendations

            Recommendations can be found at www.uspreventiveservicestaskforce.org/BrowseRec/Index/browse-recommendations and/or in peer-reviewed journals.

            

        

        
            
                
                    Table 3.2.2 USPSTF Recommendation Grading System

                    

                
                    
                        	Grade level
                        	Definition
                        	Suggestions for practice
                    

                
                
                    
                        	A
                        	
                            
                                	Good research-based evidence to support the recommendation

                                

                                	USPSTF recommends the service

                                

                                	High certainty that the net benefit is substantial

                                

                            

                        
                        	Offer or provide this service

                        
                    

                    
                        	B
                        	
                            
                                	Fair research-based evidence to support the recommendation

                                

                                	USPSTF recommends the service

                                

                                	High certainty that the net benefit is moderate or there is moderate certainty that the net benefit is moderate to substantial

                                

                            

                        
                        	Offer or provide this service

                        
                    

                    
                        	C
                        	
                            
                                	Expert opinion and panel consensus to support recommendations

                                

                                	USPSTF recommends selectively offering or providing this service to individual patients based on professional judgment and patient preferences

                                

                                	Moderate certainty that the net benefit is small 

                                

                            

                        
                        	Offer or provide this service for selected patients depending on individual circumstances

                        
                    

                    
                        	D
                        	
                            
                                	Evidence of harm from this intervention

                                

                                	USPSTF recommends against the service

                                

                                	Moderate or high certainty that the service has no net benefit or that the potential harm outweighs the benefits

                                

                            

                        
                        	Discourage the use of this service

                        
                    

                    
                        	I Statement
                        	
                            
                                	Evidence is lacking, of poor quality, or conflicting

                                

                                	Evidence is insufficient to assess the balance of benefits and harms of the service

                                

                                	Balance of benefits and harms cannot be determined

                                

                            

                        
                        	If the service is offered, patients should understand the uncertainty about the balance of benefits and harms. Clinicians are advised to review the clinical considerations section of USPSTF recommendations statement for any service

                        
                    

                
            

        

        Healthy People Initiative

        The Healthy People Initiative, in
            tandem with the CDC, has developed a model that addresses prevention at the
            individual and population level. It has identified four domains of prevention
            health efforts:

        
            	Epidemiology and surveillance—to monitor trends and
                track progress

            

            	Environmental approaches—to promote health and support
                healthy behaviors

            

            	Healthcare system interventions—to improve the
                effective delivery and use of clinical and other high-value preventive
                services

            

            	Community programs linked to clinical services—to
                improve and sustain management of chronic conditions

            

        

        
        

        Takeaways

        
            	Chronic, preventable illnesses account for the majority of healthcare expenditures and deaths of adults in the
                
                U.S.

            	There are well-developed definitions and prevention strategies with national, state, and local initiatives that address prevention on both individual and population levels. 

        

    
        
        

        Lesson 3: Screening Tests

        
            Learning Objectives

            
                	Understand sensitivity and specificity

                

                	Identify valid sources of recommended screening tests and schedules for men, women, and special populations

                	Identify generally accepted recommendations for screening tests

            

        

        Screening tests are either primary, secondary, or tertiary measures (see Chapter 3, Lesson 2). Screening tests must be sensitive and specific, which speaks to the validity and reliability of the test. The USPSTF makes recommendations for primary screening based on these principles and methodology.

        
            	
Specificity: the ability of a test to identify those who do not have a given disease—the probability that if a person does not have a disease, the test will be negative. In other words, if the result for a highly
                specific test is positive, one can be nearly certain the disease is present. Specificity
                rules in (SPIN) disease with a high degree of confidence.

            	
Sensitivity: the ability of a test to correctly identify patients who have a given disease—the probability that if a person has a disease, the test will be positive. In other words, if the result for a highly
                sensitive test is negative, you can be nearly certain the disease is absent.
                Sensitivity rules out (SNOUT) disease with a high degree of confidence.

        

        
            
                
                    Table 3.3.1 USPSTF A and B Primary Screening Recommendations 
                
                    
                        	Test
                        	Age
                    

                
                
                    
                        	
Abdominal aortic aneurysm

                        
                        	
                            One-time screening by ultrasonography for men ages 65–75 years who have ever smoked

                            
                            

                        
                    

                    
                        	
Alcohol misuse

                        
                        	
                            
                                	18 years or older for alcohol misuse; provide counseling for persons engaged in risky or hazardous drinking 

                                	CAGE Questionnaire is a valid tool

                            

                        
                    

                    
                        	
Asymptomatic bacteriuria screening with urine culture

                        
                        	
                            Pregnant women at 12–16 weeks gestation or at the first prenatal visit, if it occurs later

                            
                            

                        
                    

                    
                        	
Blood pressure screening

                        
                        	
                            Start at age 18 and older

                            
                            

                        
                    

                    
                        	
Colonoscopy (preferred)

                        
                        	Initial testing:

                            
                                	Age 45 for African American women, then every 10 years

                                    Age 50 for Non-African American women, then every 10 years

                                	Alternatives to colonoscopy:
                                    
                                        	Flexible sigmoidoscopy: every 5 years

                                        	Double contrast barium enema test: every 5 years

                                        	Commuted tomography: every 5 years

                                        	Guaiac-based fecal occult blood test (gFOBT): yearly

                                    

                                

                            

                        
                    

                    
                        	Diabetes 
                        	
                            Age 40–70
                            years who are overweight or obese

                            
                            

                        
                    

                    
                        	
Fall risk assessment

                        
                        	
                            
                                	Start at age 65 or older

                                	Implement exercise interventions if high risk

                            

                        
                    

                    
                        	
Hepatitis C

                        
                        	
                            Done once for women born between 1945–1965 with an unknown infection status

                            
                            

                        
                    

                    
                        	
HIV 

                        
                        	
                            
                                	Yearly for any age of patients participating in unsafe sex practices or sharing injection drug equipment

                                

                                	Once for age 13–64, and reassess risk yearly

                            

                        
                    

                    
                        	
Latent tuberculosis infection

                        
                        	
                            All children and adults in a high-risk population

                            
                            

                        
                    

                    
                        	
Low-dose aspirin use for the primary prevention of cardiovascular disease and colorectal cancer

                        
                        	
                            Start at age 50–59 years for those who have a 10% or greater 10-year cardiovascular risk, are not at increased risk for bleeding, have a life expectancy of at least 10 years, and are willing to take low-dose aspirin daily for at least 10 years

                            
                            

                        
                    

                    
                        	Lung cancer 
                        	
                            
                                	Age 55–80 years who
                                    have a 30 pack-year smoking history and currently smoke or have quit within the
                                    past 15 years

                                	Discontinue once a person has not smoked
                                    for 15 years or has limited life expectancy 

                            

                        
                    

                    
                        	
Major depressive disorder (MDD) screen

                        
                        	
                            
                                	Start at age 18 and older including pregnant and postpartum women

                                	Use a validated screening tool specific for adolescent, adult, geriatric, postpartum, and general adult populations

                            

                        
                    

                    
                        	
Obesity

                        
                        	
                            
                                	Start at age 6 years and older and continue to assess throughout the life of a patient

                                	Refer patients with a body mass index of 30 kg/m2 for behavioral interventions

                            

                        
                    

                    
                        	
Osteoporosis

                        
                        	
                            
                                	Initial bone density screening at age 65 or for any postmenopausal woman with clinical risk factors for a fracture 

                                	Repeat every two years; consider more often only if other illness develops

                            

                        
                    

                    
                        	
Prostate cancer

                        
                        	
                            
                                	Begin screening at age 50; African American males or men with a FH of prostate cancer in a first-degree relative under age 65, initial test at age 45 

                                	PSA of less than 2.5 ng/mL, retest every two years 

                                	Screening should be done yearly for men whose PSA level is 2.5 ng/mL or higher

                            

                        
                    

                    
                        	Skin cancer
                        	
                            
									Counsel patients and parents of those age 10–24 and fair-skinned

                            

                        
                    

                    
                        	
Statin therapy to reduce CV risk

                            

                        
                        	
                            
                                	Start low to moderate dose statin in ages 40–75 years if the following criteria are met: 

                                    
                                        	No history of cardiovascular disease (CVD)

                                        

                                        	One or more CVD risk factors (e.g., dyslipidemia, diabetes, hypertension, or smoking)

                                        

                                        	Calculated 10-year CVD event risk of 10% or greater

                                    

                                

                            

                        
                    

                    
                        	
Tobacco use screen, counseling, and interventions

                            

                        
                        	
                            All adolescents and adults

                            
                            

                        
                    

                    
                        	
TSH

                        
                        	
                            Initial test at age 50 then every five years

                            
                            

                        
                    

                    
                        	
Type 2 diabetes

                            

                        
                        	
                            40–70 years as part of cardiovascular risk assessment  for those
                            
                            who are overweight or obese

                            
                            

                        
                    

                    
                        	
Vision screening

                            

                        
                        	
                            At least once from age 3–5, then annually in age 65 and older

                            
                            

                        
                    

                    
                        	
                            
                            Excludes recommendations for STI screening, PAP smears, pelvic/breast exams, mammograms, and pregnancy-related screening (see Chapter 9, Lessons 3, 4, and 5); immunizations (see Chapter 3, Lesson 4); and primary screening recommendations for children and newborns (see Chapter 17)

                        
                    

                
            

        

        Additional Recommendations

        
        

        The USPSTF also utilizes input from healthcare specialty organizations when making recommendations. In an effort to compile these additional recommendations, the Choosing Wisely campaign was created. More than 70 specialty societies have identified commonly used tests or procedures within their specialties that are possibly overused. The campaign aims to promote conversations between clinicians and patients by helping patients choose care that is:

        
            	Supported by evidence

            	Not duplicative of other tests or procedures already received

            

            	Free from harm

            	Truly necessary 

            

        

        
            Digital Resource

            Recommendations from the USPSTF and the Choosing Wisely campaign are updated at least annually, so they are handy reference tools for healthcare providers who want to remain current. These are available here: www.choosingwisely.org.

        

        Special Considerations in Screening Tests

        Many specialty medical organizations and professional associations have screening recommendations that are different than the USPSTF. For example, the American Cancer Society (ACS) recommends that men have a chance to make an informed decision with their healthcare provider about whether to be screened for prostate cancer. The decision should be made after getting information about the uncertainties, risks, and potential benefits of prostate cancer screening, after which men can decide to proceed with a prostate-specific antigen (PSA) blood test and/or digital rectal examination (DRE). Men should not be screened unless they have received this information. 

        TAKEAWAYS

        
            	Screening protocols and tests are recommended for patients based on age, gender, and past medical and family history, and are based on a review of research which meets stringent criteria.

            	Screening test recommendations are graded. Grades are based on elements of population studies and relevant net health benefits, which minimizes risk and promotes early detection of a disease process.

            	The USPSTF recommendations A and B are to be covered services by all insurers. 

            	Many professional healthcare organizations have recommendations that may differ from the USPSTF guidelines and may offer the clinician additional guidance in provision of screening services.

        

    
        
        

        Lesson 4: Vaccinations/Immunizations

        
            Learning Objectives

            
                	Discuss general considerations related to immunizations

                	Identify age-appropriate recommendations for immunizations

                	Define side effects of and contraindications to immunizations

            

        

        Immunization allows for a focus on disease prevention. Though a key health promotion activity during childhood health supervision visits, immunizations are also recommended for adults. Active immunity occurs in response to immunization.

        Definitions

        
            	
Acellular: contains only those fragments of bacterial cells best suited to stimulating an immune response

            	
Active immunity: immunity acquired when a person's immune system generates an adaptive immune response to antigen exposure, generating immunologic memory

            	
Conjugate vaccine: vaccines in which the bacterial cell wall polysaccharide is linked with proteins, dramatically increasing the immune response

            	
Killed vaccine: contains whole dead organisms incapable of reproducing, yet produces an immune response

            

            	
Live attenuated vaccine: vaccine containing weakened modified living organisms capable of producing an immune response without the complications of the illness

            

            	
Polysaccharide vaccine: inactivated subunit vaccine containing long chains of sugar molecules composing certain bacteria's surface capsule

            

            	
Recombinant vaccine: DNA encoding an antigen is inserted into bacterial or mammalian cells; antigen is expressed in the cells and then purified from them

            	
Toxoid vaccine: vaccine with a toxin that is heat-treated to weaken its effect, yet still allows production of an immune response
            

        

        General Considerations

        Immunization Handling and Administration

        Immunization efficacy is affected by vaccine
            storage and handling. Vaccines must be stored as recommended and reconstituted
            as directed to maintain their effectiveness. The correct route of administrations is
            also critically important. Live vaccines may be administered on the same day as one another, but if they are not given on the same day, they must be separated by at least 28 days in order to ensure efficacy. 

        Side Effects of Immunizations

        Any immunization may produce side effects, and most of them are mild. Localized reactions may occur such as redness, tenderness, and swelling at the site. A cool compress at the site may be helpful. Systemic effects such as low-grade fever or fussiness may also occur and be eased with oral acetaminophen. These effects usually resolve within a few days. 

        Vaccine Information Statements

        Vaccine information statements (VIS) must be provided to parents before an immunization is administered to a child (as required by the National Childhood Vaccine Injury Act). Each VIS provides information about the benefits, risks, and side effects specific to the particular vaccine.

        
            Pro Tip

            A recent study determined there is no link between immunization and the development of autism spectrum disorder, as was previously thought.  

        

        Precautions and Contraindications

        Precautions are conditions that increase the risk of an adverse reaction or may impair the person’s ability to acquire immunity from the vaccine. Temporary precautions include moderate to severe illness, immunosuppression, pregnancy, and recently received blood products or other antibody-containing products. Postponing immunization is recommended in these instances. The vaccines may be given later when the immunocompromise is resolved or the woman is no longer pregnant. 

        Contraindications are conditions that justify withholding an immunization. Anaphylactic or systemic allergic reaction to a vaccine component is a permanent contraindication to that vaccine. Encephalopathy without an identified cause within seven days of pertussis immunization permanently contraindicates further immunization with pertussis-containing vaccine. Live vaccines should not be given to significantly immunocompromised individuals nor to pregnant women (due to risk to the fetus).  

        Minor respiratory illness or a low-grade fever does not usually warrant vaccine postponement. Always ask about previous vaccine reactions and screen for precautions and contraindications prior to administration of each vaccine immunization.

        Vaccine Adverse Event Reporting

        

        In the event of
            a clinically significant adverse occurrence following an immunization, report
            the occurrence to the Vaccine Adverse Event Reporting System (VAERS) by
            utilizing the required form. VAERS may be reached by phone (800) 822–7967 or
            online: www.vaers.hhs.gov.

        Immunization Schedules

        A branch of the Centers for Disease Control (CDC), the
            Advisory Committee on Immunization Practices (ACIP) annually reviews the
            recommended immunization schedules and updates the schedules to reflect current
            best practices. The schedules are approved by the CDC, American Academy of
            Family Physicians, American Academy of Pediatrics, American College of
            Nurse-Midwives, American College of Obstetricians and Gynecologists, and the American
            College of Physicians.

        
            
                
                    The Recommended Immunization Schedule for Children and Adolescents Aged 18 Years or Younger, United States, 2018 is available at www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-child-combined-schedule.pdf. The schedule provides standard recommendations for all children, as well as recommendations for catching up on missed vaccines and additional information on medical indications for particular vaccines. 

                    The Recommended Immunization Schedule for Adults Aged 19 Years or Older, United States, 2018 is available at www.cdc.gov/vaccines/schedules/downloads/adult/adult-combined-schedule.pdf. Similar to the child and adolescent schedule, standard recommendations for all adults, as well as additional information on medical indications for particular vaccines, are included.

                

            

        

        
            App Alert

            Download the free CDC Vaccine Schedule app for iOS and Android to stay up-to-date with immunization schedules and footnotes. You can find more immunization schedules and a link for the app here: www.cdc.gov/vaccines/schedules/hcp/child-adolescent.html#schedule.

        

        Immunization Descriptions

        Hepatitis B (Hep B)

        Hep B is a recombinant vaccine used to prevent hepatitis B virus infection, which can affect the liver. Spread through contact with blood and body fluids,
            
            hep B can be transmitted from an infected mother to a newborn at birth, as well as via contaminated needles. The recommended childhood schedule is one dose at birth (preferably within the first 12 hours), then at age 1–2 months and 6–18 months. Verify immunity status of adolescents and adults, and in the non-immune, provide a 3-dose series: first dose, 1 month later, and 6 months following the first dose.

        Rotavirus

        The vaccine prevents infection with rotavirus, which is the most common cause of severe gastroenteritis among infants and young children, leading quickly to dehydration and significant morbidity. Rotavirus vaccine may not be given until the infant is at least 6 weeks of age and is contraindicated in infants with a history of intussusception or who have severe combined immunodeficiency syndrome and is precautionary in other immunocompromised states. It is not given past 8 months of age. The recommended childhood schedule depends upon the brand of vaccine:

        
            	Rotarix, 2 doses: ages 2 months and 4 months

            	RotaTeq 3 doses: ages 2 months, 4 months, and 6 months

        

        Diphtheria, Tetanus, Acellular Pertussis (DTaP)

        DTaP contains pertussis cell wall proteins and diphtheria and tetanus toxoids in a combination vaccine, providing protection against diphtheria, tetanus, and pertussis disease in children younger than 7 years of age. The recommended schedule is 5 doses, at age 2 months, 4 months, 6 months, 15–18 months, and 4–6 years. Children who have a contraindication to the pertussis component receive the diphtheria-tetanus (DT) vaccine at the same ages instead. 

        
            Pro Tip

            The older vaccine, diphtheria, pertussis, tetanus (DPT), contained
                killed whole cells of pertussis bacteria and caused more frequent and severe
                adverse reactions than DTaP.

        

        Tetanus, Diphtheria, Acellular Pertussis (Tdap)

        TdaP contains tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis. The recommended schedule is as a tetanus booster at age 11–12 years, also providing a boost to diphtheria and pertussis immunization. Tdap is also administered any time a tetanus shot is recommended in children 7
            
            to 18 years of age. Provide one dose of Tdap for each pregnancy. Use Tdap once as a tetanus booster in adulthood.

        Tetanus and Diphtheria (Td)

        Td contains tetanus toxoid and reduced diphtheria toxoid. Td is recommended as a tetanus booster every 10 years, after Tdap is given once in adulthood. 

        Haemophilus Influenzae Type B (Hib)

        Haemophilus influenzae type B causes life-threatening illnesses (meningitis, epiglottitis, septic arthritis) in children younger than 5 years of age. HiB vaccination has been very effective at reducing rates of these diseases in children. It is not given past the age of 5 years and is contraindicated in infants younger than 6 weeks of age. The number of doses recommended is based upon the conjugate vaccine brand utilized:

        
            	PedvaxHIB at ages 2 months, 4 months, and 12–15 months OR

            	
                
                ActHIB, MenHibrix, Hiberix, or Pentacel at ages 2 months, 4 months, 6 months, and 12–15 months

        

        Pneumococcal Vaccines

        The pneumococcal vaccine is used for prevention of Streptococcus
            pneumoniae (pneumococcus) infection. Pneumococcus is the most
            common cause of pneumonia, sepsis, meningitis, and otitis media in young children, as
            well as community-acquired pneumonia and sepsis in adults. The pneumococcal conjugate vaccine, PCV13, contains 13 strains of pneumococcus and stimulates an immune response in
            infants (minimum age is 6 weeks). The pneumococcal polysaccharide vaccine
            (PPSV) contains 23 strains of S. pneumoniae and does not provoke an immune
            response in children younger than 2 years of age. The recommended schedule for pneumococcal vaccine is as follows:

        
            	Children < 2 years of age—PCV13 (4 doses) at ages
                2 months, 4 months, 6 months, and 12–15 months

            	Children > 2 years of age who are at high risk for
                pneumococcal sepsis, which includes asplenia, cerebrospinal fluid leak, chronic
                heart disease (2–5 years only), chronic lung disease (2–5 years only), chronic
                renal failure or nephrotic syndrome, cochlear implant, congenital
                immunodeficiency, diabetes mellitus, HIV infection, sickle cell disease, treatment
                with immunosuppressive drugs or radiation therapy, or solid organ
                transplantation—PPSV23

            

            	Immunocompetent adults aged 65 years and older—PCV13 (1
                dose), then at least 1 year later PPSV

            	Adults aged 19–64 years with chronic heart, lung, or liver disease,
                diabetes mellitus, or who smoke cigarettes—PPSV23

            

            	Adults 19 years of age or older with asplenia, cerebrospinal fluid
                leak, cochlear implant, or immunocompromising conditions—PCV13 followed by
                PPSV23 at least 8 weeks later

            

        

        Inactivated Poliovirus (IPV)

        IPV is a killed virus vaccine protecting against the
            paralyzing polio virus, which poses no risk for vaccine-acquired disease. The
            recommended childhood schedule is at ages 2 months, 4 months, 6–18 months, and
            4–6 years. 

        Influenza

        The inactivated influenza vaccine (IIV) and the recombinant
            influenza vaccine (RIV) protect against four strains of influenza. Annual
            influenza vaccination is recommended for all persons 6 months of age or older.
            Children 6 months to 8 years of age receiving influenza vaccine for the first time need two doses, four weeks apart. RIV is approved for use in adults over 19 years
            of age only. 

        Persons whose egg allergy is only demonstrated by hives may receive
            age-appropriate IIV or RIV. Persons with a history of significant egg allergy or anaphylaxis may receive the influenza vaccine in a healthcare facility where severe reaction may be identified and immediately managed.  Pregnant
            women or women intending to become pregnant before the next flu season should only
            receive IIV.

        Measles, Mumps, Rubella (MMR)

        MMR is the combination vaccine of the live attenuated
            viruses for measles, mumps, and rubella. MMR is contraindicated during
            pregnancy and immunocompromised states. The recommended dosing schedule is as follows:

        
            	Children—2 doses, at ages 12–15 months and again at 4–6 years

            	Women who
                are determined to be rubella non-immune while pregnant —1 dose of
                MMR after delivery or termination of pregnancy

            	Adults born after 1957
                without documented evidence of immunity—1 dose of MMR

        

        
            Pro Tip

            MMR is not prepared from the allergenic albumin portion of the
                egg, so an egg allergy is no longer a contraindication for measles vaccination.  Anaphylactic reactions may be associated with
                the neomycin or gelatin components of the vaccine.

        

        Varicella Zoster

        Varicella zoster vaccine is a live attenuated vaccine providing
            protection against chickenpox. The recommended childhood schedule is 2 doses,
            at age 12–15 months and 4–6 years. Additionally, in the non-immune person who
            is exposed to varicella, the vaccine provides effective post-exposure
            prophylaxis when given with 3–5 days of the exposure. Adults without
            evidence of immunity to varicella need 2 doses, at least 4–8 weeks apart. If
            
            1 dose has been received in the past and the adult remains non-immune, only
            
            1 additional dose is needed.

        Hepatitis A (Hep A)

        Hep A is an inactivated whole virus vaccine and prevents
            infection with hepatitis A, which is primarily transmitted via the fecal-oral route. It can also be spread by eating or drinking contaminated
            food or water or through close physical contact with an infected individual.

        The recommended childhood schedule is 2 doses, at age 12
            months followed by a second dose 6–18 months later. Adults with chronic
            liver disease who receive clotting factor concentrates, use injection or
            non-injection drugs, work with
            
            Hep A-infected primates or in a
            
            Hep A
            research lab setting, have contact with individuals from a
            Hep A
            
            -endemic
            area, or are men who have sex with men should also receive the Hep A series. 

        Meningococcal

        The meningococcal vaccine protects against infection with
            Neisseria meningitidis, which causes meningitis, meningococcemia, and pneumonia. The recommended childhood schedule is 2 doses, one at age 11–12 years and one at age
            16 years. The meningococcal conjugate vaccine is needed by children and adults with
            asplenia, HIV, persistent complement component deficiency, or sickle cell
            disease, as well as military recruits and previously unimmunized first-year
            college students aged 21 years or younger. 

        Human Papillomavirus (HPV)

        

        The HPV vaccine prevents human papillomavirus infection transmitted through direct skin-to-skin contact, most often during vaginal or anal penetrative sexual acts. The recommended childhood schedule is 2 doses beginning at 11–12 years of age, with the second dose following 6–12 months later. HPV vaccine may be given as early as 9 years of age. Previously unimmunized adult females up to 26 years of age and males up to 21 years of age should receive a 3-dose series as of 10/2018, the FDA approved the HPV vaccine for adult patients between the ages of 27 and 45). It is not recommended for administration during pregnancy. 

        Herpes Zoster Virus (HZV)

        
            
            A new shingles vaccine called Shingrix (recombinant zoster vaccine) was licensed by the USFDA in 2017. Shingrix provides strong protection against shingles and post herpetic neuralgia. Both the CDC and the ACIP recommended immunocompetent adults aged ≥50 years get two doses of Shingrix, 2 to 6 months apart. There is not available human data to establish associated risk in pregnant women.

        
            
                
                    Takeaways

                    
                        	Live vaccines are contraindicated in immunocompromised individuals and during pregnancy.

                        	Minor side effects such as low-grade fever or localized redness, tenderness, or edema may occur following immunization.

                        	Federal law requires vaccine information statements be provided to parents of children receiving immunizations.

                        	Refer to the ACIP immunization schedule updated annually for the most current immunization recommendations.

                    

                

            

        

    


        
            
                Practice Questions

                
                
                
            

            
                Select the ONE best answer.

            

            
                
                	
                        	
                            
                            Lesson 1: Healthy People 2020 

                        

                        	
                            
                            
                                All of the following are true of
                                    
                                    Healthy People 2020 except:

                            

                            
                                	It is funded by the pharmaceutical industry

                                	It is a national agenda that communicates a vision for improving health and achieving health equity of the U.S. population

                                	It provides a set of more than 1,200 specific, measurable objectives with targets to be achieved over the decade

                                	Initiatives are organized by general health and wellness topics, age, and special needs populations such as maternal health or vulnerable population groups

                            

                            
                        

                        	
                            
                            
                                The Lesbian, Gay,
                                    Bisexual, and Transgender (LGBT) population is included as a special population
                                    in the Healthy People 2020 initiative due to which of the following health
                                    concerns?

                            

                            
                                	LGBT population experiences few social
                                    barriers to healthcare caused by discrimination

                                	LGBT youth can be at special risk, with
                                    increased suicide rates 2–3 times higher than the general population

                                	LGBT individuals have less access to healthcare
                                    due to living in poorly served rural areas

                                	LGBT individuals experience a lower risk of
                                    violence and victimization, which has long-lasting effects on the individual and
                                    the community

                            

                            
                        

                        	
                            
                            
                                Many objectives of
                                    Healthy People 2020 focus on broader population issues including which of the
                                    following?

                            

                            
                                	Increasing health disparities

                                	Reducing equal access to quality healthcare

                                	Increasing services to identified minority
                                    populations

                                	Decreasing the availability and dissemination of
                                    health-related information

                            

                            
                        

                        	
                            
                            
                                Improvement in sleep
                                    health is an objective of Healthy People 2020 for what reason?

                            

                            
                                	Inadequate sleep has implications for driving
                                    safety, work productivity, and quality of life

                                	75% of adult population in the U.S. reports some
                                    sort of sleep disturbance

                                	Sleep apnea can be successfully treated with
                                    zolpidem

                                	Sleep apnea significantly increases the risk of diabetes
                                    and glaucoma

                            

                            
                        

                    


                	
                        	
                            
                            Lesson 2: preventative services

                        

                        	
                            
                            
                                Which organization, created by Congress in 1984, is an independent, volunteer panel of national experts that develops screening recommendations based on evidence-based medicine?

                                

                            

                            
                                	The World Health Organization

                                

                                	American Association of Family Physicians

                                

                                	National Screening Program

                                	The U.S. Preventive Services Task Force (USPSTF)

                                

                            

                            
                        

                        	
                            
                            
                                Daily exercise and staying current with routine-recommended immunizations are examples of what level of prevention?

                            

                            
                                	Primary prevention

                                	Secondary prevention

                                	Tertiary prevention

                                	Primordial prevention

                            

                            
                        

                        	
                            
                            
                                A patient with type 2 diabetes who sees a podiatrist for monthly foot examinations is practicing what type of prevention?

                            

                            
                                	Tertiary prevention

                                	Primary prevention

                                	Secondary prevention

                                

                                	Diabetic surveillance

                            

                            
                        

                        	
                            
                            
                                A patient who has experienced a stroke with hemiparesis and is now participating in occupational therapy is practicing what type of prevention?

                            

                            
                                	Tertiary prevention

                                	Secondary prevention

                                	Primary prevention

                                	Disease mitigation

                            

                            
                        

                        	
                            
                            
                                The CDC reports that the
                                    
                                    costliest healthcare expenditures in the U.S. are attributed to:

                                

                            

                            
                                	Ebola and dengue fever

                                

                                	Chronic, preventable diseases

                                

                                	Tick-borne diseases, such as Lyme disease

                                

                                	Motor vehicle accidents

                                

                            

                            
                        

                        	
                            
                            
                                The term prevalence refers to:

                                

                            

                            
                                	Health conditions required through statute, ordinance, or administrative rule to be
                                    reported to a public health agency when diagnosed in an individual

                                

                                	A group of cases of a specific disease or illness clearly in excess of what one would normally
                                    expect in a particular geographic area

                                

                                	Illness or lack of health caused by disease, disability, or injury

                                

                                	The proportions of people in a population who have some attribute or condition
                                    at a given point in time, or during a specified time period

                                

                            

                            
                        

                        	
                            
                        

                    


                	
                        	
                            
                            Lesson 3: screening tests

                        

                        	
                            
                            
                                Which of the following tests carries a grade A recommendation for a 67-year-old male who has smoked a pack of cigarettes every day for the last 25 years?

                                

                            

                            
                                	Abdominal ultrasound

                                

                                	Chest CT

                                

                                	PSA

                                

                                	Pulmonary function test

                                

                            

                            
                        

                        	
                            
                            
                                The ability of a test to correctly identify those with the disease (true positive rate) is known as:

                                

                            

                            
                                	False positivity

                                

                                	Incidence rate

                                

                                	Sensitivity

                                

                                	Specificity

                                

                            

                            
                        

                        	
                            
                            
                                The ability of a test to correctly identify those without the disease (true negative rate) is known as:

                                

                            

                            
                                	Mortality rate

                                

                                	Prevalence rate

                                

                                	Sensitivity

                                

                                	Specificity

                                

                            

                            
                        

                        	
                            
                            
                                According to the USPSTF, which population has the highest risk of contracting HIV and should be screened?

                            

                            
                                	A 25-year-old patient with a negative HIV test last year

                                	A 35-year-old patient recently diagnosed with hepatitis B contracted from IV drug use

                                	A 42-year-old patient with a 10-year history of smoking marijuana

                                	A 72-year-old patient in a monogamous sexual relationship

                            

                            
                        

                        	
                            
                        

                    


                	
                        	
                            
                            Lesson 4: vaccinations/immunizations

                        

                        	
                            
                            
                                Which of the following is not a permanent contraindication to vaccination?

                            

                            
                                	Systemic allergic reaction to a vaccine component

                                	Encephalopathy following pertussis immunization

                                	Pregnancy in a younger female

                                	Anaphylaxis to a vaccine component

                            

                            
                        

                        	
                            
                            
                                Which type of vaccine involves manipulation of the bacterial cell wall to make the immune response more effective in infancy?

                            

                            
                                	Conjugate

                                	Live

                                	Polysaccharide

                                	Toxoid

                            

                            
                        

                        	
                            
                            
                                In which of the following scenarios might it be acceptable to postpone immunization?

                            

                            
                                	Low-grade fever or mild illness

                                	Moderate to severe illness

                                	Prior localized reaction

                                	All of the above

                            

                            
                        

                        	
                            
                            
                                Which type of vaccine is always contraindicated in pregnancy?

                            

                            
                                	Polysaccharide

                                	Toxoid

                                	Killed

                                	Live

                            

                            
                        

                        	
                            
                        

                    


            

        

    
        

        
            Answers
                and Explanations

            
                
                    	
                        Lesson 1: Healthy People 2020 

                    

                    	
A
                        
                            Healthy People 2020 is not funded by the
                                pharmaceutical industry (A). It does, however, communicate a vision for
                                improving health and achieving health equity for the U.S. population (B),
                                provide measurable objectives for the decade (C), and have both general and
                                specific population initiatives (D).

                        

                    

                    	
B
                        
                            LGBT health concerns include youth being at special
                                risk, with suicide rates 2–3 times higher than the general population (B). LGBT populations does experience social barriers caused by discrimination that would not be characterized as "few" (A). LGBT individuals do not primarily live in poorly serviced
                                rural areas (C); this statement is true of all disadvantaged populations having
                                less access to healthcare services. Finally, LGBT individuals experience higher,
                                not lower (D), risk of violence and victimization, which has lasting effects on
                                both the individual and community.

                        

                    

                    	
C
                        
                            One objective of
                                Healthy People 2020 is to increase services to identified minority populations
                                (C), including, but not limited to, disadvantaged populations; those with
                                disabilities; the LGBT population; and mothers, infants, and children. The
                                objectives include reducing health disparities, not increasing them (A); improving
                                equal access to quality healthcare, not reducing it (B); and advancing the
                                availability and dissemination of health-related information, not decreasing it (D).

                        

                    

                    	
A
                        
                            It is true that
                                inadequate sleep has implications for driving safely, work productivity, and
                                quality of life (A). Twenty-five percent, not 75% (B), of the adult population in the U.S. reports some sort of sleep disturbance. Sleep apnea is treated with weight loss
                                and CPAP at night; zolpidem (C) is a short-term sleep aid for insomnia. Sleep
                                apnea significantly increases the risk of heart attacks and stroke, not
                                diabetes and glaucoma (D).

                        

                    

                    	
                        Lesson 2: Preventative Services

                    

                    	
D
                        
                            The U.S. Preventive Services Task Force (USPSTF) (D) is the agency that develops screening recommendations based on evidence-based medicine. The World Health
                                Organization (A), established in 1948 in Switzerland, is an agency of the United Nations that is concerned
                                with international public health. The American Association
                                of Family Physicians (B), founded
                                in 1947, is the largest medical organization in the
                                U.S. Its goal is to promote
                                the science and art of family medicine. The National Screening Program (C) has developed the
                                infrastructure and clinical guidelines for comprehensive national screening programs to enable early detection of
                                priority chronic diseases.

                        

                    

                    	
A
                        
                            Daily exercise and staying current with routine immunizations is primary prevention (A). Primary prevention is aimed at preventing disease before it occurs. Secondary prevention (B) is aimed at decreasing the impact of disease that has already occurred. Tertiary prevention (C) is aimed at stopping the progression of ongoing disease. Primordial prevention (D) is aimed at preventing risk factors.

                        

                    

                    	
C
                        
                            A diabetic patient who sees a podiatrist for monthly foot exams is practicing secondary prevention (C).  Tertiary prevention (A) is aimed at stopping the progression of ongoing disease. Primary prevention (B) is aimed at preventing disease before it occurs.  Diabetic surveillance (D) involves gathering data on diabetes and diabetic complications. 

                        

                    

                    	
A
                        
                            Occupational therapy after a stroke with hemiparesis would be considered tertiary prevention (A). Tertiary prevention is aimed at stopping the progression of disease or injury. This activity is not secondary prevention (B) or primary prevention (C). Disease mitigation (D) is aimed at stopping disease-specific risk through early diagnosis and treatment. 

                        

                    

                    	
B
                        
                            Chronic, preventable diseases (B) contribute to the
                                costliest healthcare expenditures in the U.S. Ebola and dengue fever (A), tick-borne diseases (C), and motor vehicle accidents (D) are not among the most costly healthcare expenditures. 

                        

                    

                    	
D
                        
                            Prevalence
                                refers to the proportions of
                                people in a population who have some attribute or condition at a given point in
                                time or during a specified time period (D). Health conditions required
                                through statute, ordinance, or administrative rule to be reported to a public
                                health agency when diagnosed in an individual (B) are called reportable communicable diseases and conditions. A group of
                                cases of a specific disease or illness clearly in excess of what one would
                                normally expect in a particular geographic area (C) is an epidemic. The illness or lack of health caused by disease, disability, or
                                injury in a period of time (C) is incidence.

                            

                        

                    

                    	
                        Lesson 3: Screening Tests

                    

                    	
A
                        
                            The USPSTF recommends
                                one-time screening for abdominal aortic aneurysms with abdominal ultrasonography  (A) in
                                men ages 65–75 years who have ever smoked. The USPSTF recommends
                                annual screening for lung cancer with low-dose chest CT (B) in
                                adults aged 55–80 years who have a 30 pack-a-year smoking history and
                                currently smoke or have quit within the past 15 years. The USPSTF recommends against PSA (C) screening. The USPSTF recommends against screening, including
                                pulmonary function tests (D), for chronic obstructive pulmonary disease in
                                asymptomatic adults.

                            

                        

                    

                    	
C
                        
                            The
                                ability of a test to correctly identify those with the disease (true positive
                                rate) is known as sensitivity (C). A false positive (A) is a test
                                result that incorrectly indicates a condition is present when it is not. Incidence
                                rate (B) is the number of new cases per population at risk in a given time
                                period. Specificity (D) is the extent to which a diagnostic test is
                                specific for a particular condition, trait, etc. 

                        

                    

                    	
D
                        
                            The ability of the test to correctly identify those without the disease (true negative rate) is specificity (D). Specificity is the extent to which a diagnostic test is
                                specific for a particular condition, trait, etc. Mortality rate (A) is the relative frequency of deaths in a specific population (death rate). Prevalence rate (B) is the proportion of
                                people in a population who have some attribute or condition at a given point in
                                time or during a specified time period. Sensitivity (C) is the
                                ability of a test to correctly identify those with the disease (true positive
                                rate). 

                        

                    

                    	
B
                        
                            A 35-year-old patient recently diagnosed with hepatitis B contracted from IV drug use (B) should be screened for HIV. The IV drug use puts them at high risk of contracting HIV. A 25-year-old patient with a negative HIV test last year (A) only needs to be rescreened if they start participating in high-risk behaviors. A 42-year-old patient with a 10-year history of smoking marijuana (C) is at no greater risk than the general population. They should have a one-time test and risk reassessment yearly. A 72-year-old patient in a monogamous relationship (D) is not at high risk and falls out of the age range (13–64) recommendations for HIV screening. 

                        

                    

                    	
                        Lesson 4: Vaccinations/Immunizations

                    

                    	
C
                        
                            Pregnancy (C) is a temporary condition, so it may be considered a temporary precaution or contraindication for particular vaccinations. Permanent contraindications to vaccination are systemic allergic reaction to a vaccine component (A), encephalopathy following pertussis immunization (B) (contraindicates further pertussis vaccination), and anaphylaxis to a vaccine component (D).

                        

                    

                    	
A
                        
                            Conjugate (A) vaccines are better at producing an immune response in infancy due to manipulation of the bacterial cell wall. Live (B) vaccines are available for certain viruses, not bacteria. Polysaccharide (C) vaccines are less efficient at producing immune responses in infants. Toxoid (D) vaccines contain a bacterial toxin.

                        

                    

                    	
B
                        
                            Vaccines may be postponed when the patient has a moderate to severe illness (B). Immunizations may be given in the presence of low-grade fever or mild illness (A) or in the instance of prior localized reaction (C).

                        

                    

                    	
D
                        
                            Live (D) vaccines are contraindicated in pregnancy (as well as in immunocompromised individuals). Polysaccharide (A), toxoid (B), and killed (C) vaccines are generally safe for use in pregnancy. 

                        

                    

                

            

        

    

        
        

        
            Chapter 4

            Pharmacology Overview

        

        Lesson 1: Pharmacology Basics

        
            Learning Objectives

            
                	Understand pharmacology basics

                	Apply knowledge regarding pharmacokinetics and pharmacodynamics to improve medication management and health outcomes

            

        

        PharmacokineticS

        Pharmacokinetics is the study of how medication passes
            through the body (i.e., what the body does to the drug), including absorption, distribution, metabolism, bioavailability, and excretion.

        Absorption 

        Absorption is
            the mechanism by which medication moves from its site of entry into the bloodstream. Drugs cross biological membranes to be absorbed, which can be accomplished by diffusion or active transport.

        
            	
Passive diffusion: when medication simply moves across a
                gradient from an area of higher concentration to an area of lesser concentration

            	
Active transport: when the drug moves against the concentration gradient, energy expenditure is required (i.e., protein transport of the molecule to cross the cell membrane)

        

        Other issues that may affect
            absorption include the size of the drug molecule (larger molecules have a harder time crossing
            membranes), food in the gut (which may slow absorption), the presence of other medications (as medications may compete for absorption sites), and the surface
            area available to absorb the medication (less surface area leads to less
            absorption).

        Distribution

        Distribution occurs when medication
            is delivered into body tissues and extracellular spaces.
            A number of issues can affect distribution, including, but not limited to, molecule size, pH, lipophilicity (the ability
            of a molecule to dissolve in fat), and vascularity/perfusion.

        Protein vs. Tissue Binding

        Distribution is also affected by how easily medications are
            bound by plasma binding proteins.  Medication that is “bound” is essentially held
            in “reservoir,” as it is not readily available. The more of a drug that is bound, the longer the duration of action of the drug, as
            it will be slowly released; this increases the drug’s half-life (the time it takes for a given amount of medication to be reduced by half). Fluoxetine (Prozac) is a medication with a long
            half-life. As such, in instances when a patient stops this medication suddenly, the patient will not suffer
            a discontinuation effect.

        Volume of distribution entails distribution of a drug within body tissues. For a drug that is highly tissue-bound, very little drug remains in the circulation; thus, plasma concentration is low and volume of distribution is high.

        

        Blood-Brain Barrier

        

        The blood-brain barrier—a semi-permeable diffusion barrier—prevents uptake of most pharmaceuticals within the brain. Lipid mediated diffusion assists some small molecule drugs
            to cross the blood-brain barrier. 

        Metabolism

        Metabolism is
            the biotransformation of a drug into a form that can be excreted by the body. The most active organ in
            metabolism is the liver. Metabolism rates are influenced by coexisting morbidities (i.e., liver disease), drug-drug interactions, and genetic factors.

        Cytochrome P450 is the most important enzyme involved in drug metabolism. The gut is secondarily involved, and there are small levels of CYP450
            activity in the lungs, placenta, and kidneys. There are over 50 CYP enzymes,
            but 3A4 and 2D6 are generally the most important.

        Drug-drug
            interactions can occur in which the CYP450 enzyme can be induced, causing a given drug substrate to be metabolized more rapidly (causing
            reduced action of that medication). Alternatively, the P450 enzymes can be inhibited, causing increased serum levels of the drug
            substrate. 

        Some people are genetically prone to be rapid metabolizers; regular dosages may actually be sub-therapeutic for these people, since
            medications are so swiftly excreted from their systems. Other people are poor
            metabolizers; medications linger in their systems, potentially causing increased
            adverse effects or even toxicity. For example, about 20% of Asians poorly metabolize drugs
            dependent on the 2C19 enzymes. These enzymes are involved in metabolizing many
            common medications, such as clopidogrel (Plavix) and omeprazole (Prilosec).

        Ingested foods/drinks can also affect the CYP450 enzyme system. One well-known culprit, grapefruit juice, reduces
            cytochrome P450 3A4 (CYP3A4) enzyme activity and
            causes difficulty with eliminating certain medications. These medications can remain in
            circulation (bioavailable), making it more likely for the patient to
            experience adverse effects. Grapefruit
            juice has been implicated in slowing metabolism of estrogens (thus causing
            more estrogen absorption) and increasing the absorption of buspirone (Buspar) and carbamazepine (Tegretol).

        Bioavailability

        Bioavailability is the degree and rate at which a drug enters systemic circulation, ultimately accessing the site of action. Most
            drugs go through “first pass metabolism,” in which they are
            acted upon by the liver (and gut) enzymes before they reach systemic circulation. Whatever medication remains becomes “bioavailable."

        

        
            Pro Tip

            Some medications, such as insulin, would be completely inactivated during
                first-pass metabolism and are thus administered parenterally. 

            
                Some
                medications are not metabolized at all, such as metformin, which is excreted unchanged by the kidneys.

        

        Excretion

        Excretion is removal of a drug from the body and primarily occurs via the kidneys. Other mechanisms of excretion include sweat, exhaled air, feces, saliva,
            and breast milk.

        
            Renal dosing is an important prescribing consideration that must be considered in patients whose kidney function is not optimal. Such
            patients may include elderly patients, patients with kidney disease, patients dependent on one kidney or some form of dialysis, and patients taking an existing nephrotoxic medication.

        
            Digital Resource

            The American Geriatric Society's Beers Criteria® provides lists of potentially problematic medications for older adults that can be accessed online here: https://geriatricscareonline.org/ProductAbstract/american-geriatrics-society-updated-beers-criteria-for-potentially-inappropriate-medication-use-in-older-adults/CL001.

            This information is available for free; the site requires the user to create a username and password.

            

        

        Prescribing Considerations

        Besides efficacy and concerns about pharmacokinetics, other considerations for medication prescription include:

        
            	Generic vs. brand/trade medication

            	Route of medication

            	Therapeutic window
                
                    	Antiarrhythmics, antineoplastics, digoxin, lithium, theophylline, and warfarin have narrow therapeutic windows

                

            

            	Current medication regimen of the patient, including over-the-counter medications and alternative and complementary medications/supplements

            	Patient demographics: age, gender, ethnicity 

            	Likelihood of patient compliance

            	Patient allergies

            	Drug-drug
                
                interactions

        

        
            Digital Resource

            Online resources provided by Drug.com and RxList.com are helpful tools in checking drug-drug interactions:

            
                	
www.drugs.com/drug_interactions.html 

                

                	
www.rxlist.com/drug-interaction-checker.htm

                

            

        

        
            

            

            Pro Tip

            The nomogram method using body surface area (BSA) is used to determine the correct pediatric medication dosage based on body surface area: 

            
                	child's BSA m2  x adult dose/1.73 m2


            

            

            

        

        PHARMACODYNAMICS

        Pharmacodynamics is the study of the mechanism of action of medications and their effects on the body (i.e., what a drug does to the body), including receptor binding, postreceptor effects, and chemical reactions. 

        Drugs show affinity for certain receptors. The drug/receptor binding
            reaction leads to receptor activation and cellular response, resulting in the
            drug’s action. The magnitude of this receptor activation is related to the
            concentration of the activating drug (the agonist).

        

        The dose-response curve plots
            the concentration of a drug against its effect. This relationship can be
            influenced by the patient (age, disease) and the presence of other competing
            drugs. Drug molecules acting on the same receptor differ in the
            biological response (the efficacy) and in the amount of drug required to
            achieve the desired effect (the potency).

        

        
            	
Agonist: a chemical that
                binds to a receptor and elicits an appropriate response

            	
Antagonist: chemical that binds
                to a receptor but elicits no response and blocks access to the receptor by an
                agonist

        

        When a beta receptor in the heart is stimulated by an
            agonist, such as epinephrine, there is an increase in the rate/force of cardiac
            contractions. A beta-blocker antagonist prevents this from occurring.

        Full agonists have maximum efficacy activating their matching
            receptors. Hydrocodone, heroin, and methadone are full
            opioid agonists. The antagonist naloxone (Narcan) binds to opioid receptors without
            activating them and may be used to reverse opioid overdose.

        Chirality

        Chirality refers to the shape of a drug molecule. Medications that display chirality essentially have mirror-image
            versions of a given molecule (called
            enantiomers). Though they are mirror images, the two
            
            versions of the medication can
            have drastically different effects. 

        Mismatch of drug molecules with receptor sites may
            result in undesirable effects such as increased toxicity and increased dose
            requirement. 

        
            Pro Tip

            A racemic mixture (racemate) is one with equal amounts of left-handed and right-handed enantiomers. Most medications are dispensed in this manner.

            Some pharmaceutical companies
                have sought to create single enantiomer versions of medications, citing the
                fact that sometimes one version has increased efficacy and binds more
                effectively to the desired receptors, thus allowing for less medication to be
                prescribed. In turn, this allows for reduced side effects. One well-known
                example of this is citalopram (Celexa), a racemic mix, and its “sister”
                medication escitalopram (Lexapro), which is single-enantiomer. 

        

        Takeaways

        
            	Pharmacokinetics is what the body does to the
                drug (absorption, distribution, metabolism, bioavailability, and excretion).

            	Pharmacodynamics
                is what the drug does to the body (receptor binding, postreceptor effects, and
                chemical reactions).

            	It is important to know cytochrome P450's enzymatic effect on certain medications, as this factors into prescribing considerations.

            

        

    
        
        

        Lesson 2: Anti-infectives

        
            Learning Objectives

            
                	Identify the three types of anti-infectives and their target pathogens

                	Identify
                    the major
                    types of antibiotics, anti-infectives, and antivirals by drug class

                	Understand the implications of antibiotic overuse

            

        

        Note: the tables below offer truncated drug profiles and do not cover all medications in each category. For complete drug information, consult a medication manual.

        

        
            
                
                    
                        
                        
                            Anti-infective is the
                                general term used to describe any medicine that can inhibit the spread of an
                                infectious organism or kill the infectious organism. Anti-infective medications encompass antibiotics,
                                antifungals, and antivirals.

                            

                            The effectiveness of anti-infective medications depends on many factors, some of which are pharmacokinetics, pharmacodynamics (see Chapter 4, Lesson 1), drug interactions, and host defense mechanisms (immune system and underlying health of the host).

                        

                    

                

            

        

        Definitions

        
            	
Anti-mycobacterial: targets mycobacterium, including tuberculosis and
                leprosy

            	
Bactericidal: kills bacteria; some bactericidal medications may not completely eradicate virulent or resistant pathogens; bactericidal antibiotics may be preferred for patients who have infections that impair host defenses locally (e.g., meningitis, endocarditis) or who are immunocompromised (e.g., neutropenic)

            	
Bacteriostatic: stops bacterial growth; some bacteriostatic medications may kill susceptible bacterial species

            	
Broad spectrum: targets many types of bacterial pathogens 

            	
Narrow spectrum: targets few types of bacterial pathogens

            

            	
Narrow therapeutic index (NTI): defined as those drugs where small differences in a dose or blood concentration may lead to concentration-dependent and serious therapeutic failures or adverse side effects; drugs with this classification often require close monitoring and peak and trough blood levels

            	
Peak and trough blood levels: blood serum samples collected to determine the level of an antibiotic (or sometimes other medications) as it moves through the body; medications that require peak and trough testing are generally those which have a short half-life, with an NTI and high-risk adverse side-effect profiles; peak specimens represent the highest concentration in the body and are drawn 30 minutes to two hours after administration of the medication (depending on the medication and the route of administration); trough specimens represent the lowest concentration and are generally drawn 30 minutes prior to administration of the next dose of the medication

            	
Synergism: a more rapid and complete bactericidal action from a combination of antibiotics than occurs with either antibiotic alone; a common example is a cell wall–active antibiotic (e.g., a β-lactam, vancomycin) plus an aminoglycoside; this type of antibiotic combination is used for treatment of infections such as H. pylori

            

        

        
            
                
                    
                        
                            
                                	

                                

                            

                        

                        
                        
                            
                                	

                                

                                	

                                

                            

                        

                    

                

            

        

        antibiotics

        Antibiotics
            work by blocking vital processes in the bacteria cells, killing the bacteria or
            stopping them from multiplying.

        
            Selection and Use of Antibiotics

        

        
            
            
                Antibiotics should be used only if clinical or
                    laboratory evidence suggests bacterial infection due to the risk of promoting
                    antibiotic resistant pathogens. Antibiotics kill sensitive bacteria, but may
                    leave resistant bacteria to multiply. Antibiotic resistance is of greatest
                    concern in children and older adults, given their high rates of antibiotic use. 

                
                    	At least 30% of antibiotics prescribed in the outpatient setting (for acute respiratory conditions such as colds, bronchitis, sore throats caused by viruses, and even some sinus and ear infections) are unnecessary. Unnecessary and inappropriate use (wrong selection, dose, and duration) of antibiotic use may approach 50% of all outpatient antibiotic use.

                

            

            
            
                Note: certain bacterial infections (e.g., abscesses, infections with foreign bodies) require surgical intervention and do not respond to antibiotics alone.

            

            
                    Spectrum of Antibiotic Activity

                
                    
                        
                        
                            While cultures and antibiotic sensitivity testing are essential for selecting a drug for serious infections, initial treatment must often begin before culture results are available. Empiric antibiotic selection involves selecting antibiotics based on the most likely pathogen.

                        

                        
                        
                            For empiric treatment of serious infections that may involve any one of several pathogens (e.g., fever in neutropenic patients) or that may be due to multiple pathogens (e.g., polymicrobial anaerobic infection), a broad spectrum of activity is desirable. The most likely pathogens and their susceptibility to antibiotics vary according to geographic location (within cities or even within a hospital) and can change from month to month. 

                        

                        
                        
                            Digital Resource

                            The CDC has developed an Antibiotic Resistance Map program to see the latest antibiotic resistance threats in an area: www.cdc.gov/drugresistance/index.html.

                        

                        
                            While empiric therapy (treatment of the most likely organisms for a specific infection) has
                                its place, it may be prudent to opt for definitive therapy: selecting an antibiotic after
                                the organism is identified (with or without information on susceptibility and
                                resistance). Antibiotics
                                are generally selected based on their type (gram-positive/negative), location in the body (e.g., urinary, respiratory, spinal and brain, skin, soft tissue, and GI tract), and resistance
                                or sensitivity (definitive treatment) based on the results of the culture and
                                sensitivity testing. 

                            Drugs with the narrowest spectrum of activity that can control the infection should be used. For serious infections, combinations of antibiotics are often necessary because multiple species of bacteria may be present or because combinations act synergistically against a single species of bacteria. 

                            Like
                                all medicines, antibiotics have the potential to cause side effects. When
                                antibiotics are necessary, the benefits far outweigh the risks; when they
                                are not needed, you are taking an unnecessary risk.

                            

                        

                    

                

            

            
            

        

        
        

        
        

        Antibiotic Classes

        
            
                
                    Table 4.2.1 Antibiotics by Class

                
                    
                        	Medication
                        	Mechanism of action and indications
                        	Side effects/adverse reactions and prescribing considerations
                    

                
                
                    
                        	
Aminoglycoside

                            Remember GNATS:

                            G: gentamicin

                            N: neomycin

                            A: amikacin

                            T: tobramycin

                            S: streptomycin 

                            

                            

                            

                        
                        	
                            
                                	Bactericidal

                                

                                	Gram (–) bacteria

                                

                                	Especially useful in treating infections such as meningitis, endocarditis, tuberculosis, and plague

                                

                            

                        
                        	
                            
                                	GI upset, anorexia

                                

                                	
Black box warning: irreversible ototoxicity due to concentration at 8th cranial nerve (observe for early signs)

                                	Nephrotoxic (monitor kidney function)

                                	amikacin and gentamicin commonly have peak and trough levels drawn

                            

                        
                    

                    
                        	
Penicillin

                            
                                
                                    1st generation: penicillin G
                                

                            

                            
                                	Target: narrow spectrum
                                    and indicated mostly for gram (+) infections and certain gram (–) bacilli

                            

                            
                                
                                    2nd generation:  ampicillin, amoxicillin
                                

                                
                                    	Target: wider spectrum
                                        that includes most common gram (+/-) bacterial infections

                                

                                
                                    3rd generation: carbenicillin and ticarcillin and 4th generation: piperacillin

                                

                            

                            
                                	Target: broad spectrum; are effective against most gram (–)
                                    bacteria (e.g., meningococci)

                            

                        
                        	
                            
                                
                                    	Bactericidal

                                    

                                    	1st generation: certain gram (–) bacilli such as non-β-lactamase–producing H. influenzae, E. coli, and P. mirabilis; salmonella; and shigella

                                    	
ampicillin is indicated primarily for infections typically caused by susceptible gram (–) bacteria such as meningococcal meningitis, UTIs, biliary sepsis, respiratory infections, listeria meningitis, enterococcal infection, some typhoid fever, and typhoid carriers

                                    	The addition of a β-lactamase inhibitor allows use against methicillin-sensitive staphylococci, H. influenzae, M.  catarrhalis, bacteroides sp, E. coli, and K. pneumoniae

                                    

                                

                            

                        
                        	
                            
                                	Rash, anaphylaxis, CNS toxicity at high doses (especially with renal insufficiency), nephritis, C.difficile induced diarrhea, leukopenia, thrombocytopenia, Coombs positive hemolytic anemia

                                

                                	Pregnancy category B

                                

                                	amoxicillin has generally replaced ampicillin for PO use because it is absorbed better, has fewer GI effects, and can be given less frequently

                            

                        
                    

                    
                        	
Cephalosporin

                        1st generation: cefazolin (Kefzol), cephalexin (Keflex) 

                            
                                	Target: gram (+) cocci bacteria with susceptibility to methicillin, including 

                                    
                                        Staphylococcus aureus and a few gram (–) bacteria like Proteus mirabilis and Klebsiella pneumoniae


                            

                            2nd generation: cefaclor (Keflor), cefonicid (Monocid)

                            
                                	Target: less effective against gram (+) than first generation; more effective against gram (–) like Enterobacter and Haemophilus

                            

                            3rd generation: cefotaxime (Claforan), ceftriaxone (Rocephin)

                            
                                	Target: less effective against gram (+) than second generation; broad-spectrum against gram (–), especially GI tract infections

                            

                            4th generation: cefpirome (Cefrom), cefepime (Maxipeme)

                            
                                	Target: most beta-lactamase producing gram (+) bacteria; broad-spectrum against gram (–) species similar to 3rd generation

                            

                            5th generation: ceftobiprole

                            
                                	Target: methicillin resistant staphylococcus (MRSA)

                                

                            

                        
                        	
                            
                                	Bactericidal

                                

                                	Effective against gram (+/–) bacteria depending on the generation

                                

                                	3rd generation antibiotics are used to treat non-enterobacter infections that tend to be resistant to many other antibiotics

                            

                        
                        	
                            
                                	Nausea, diarrhea, rash, electrolyte imbalances (monitor BMP), pain at the injection site if the drug is administered through a vein or into a muscle 

                                

                                	10% of people who are allergic to penicillin are also allergic to first-generation cephalosporin (the later generations are safer for those with a penicillin allergy)

                            

                        
                    

                    
                        	
Fluoroquinolone

                            ciprofloxacin (Cipro),

                            levofloxacin (Levaquin)

                            
                                	Target: gram (–) bacteria

                            

                        
                        	
                            
                                	Bactericidal

                                	Prostatitis, UTIs, pneumonia, salmonella, bone and joint infections

                            

                        
                        	
                            
                                	CNS alterations, GI upset, increased AST, photosensitivity, rash, allergic rhinitis, prolonged QT interval

                                

                                	
                                    
                                        	Avoid using in pregnancy,
                                            lactation, and children < 18 years (affects cartilage development)

                                    

                                    

                                

                                	
Black box warning: Achilles tendon rupture, tendonitis, seizures, increased intracranial pressure, toxic psychosis

                                

                            

                        
                    

                    
                        	
Tetracycline

                            doxycycline (Vibramycin), minocycline (Minocin), and

                            tetracycline (Achromycin)
                            
                                
                                    	Target: broad-spectrum antibiotics used to treat gram (+/–) pathogens

                                    	Aerobic bacteria are more susceptible to 

                                        tetracyclines than anaerobic bacteria

                                

                                
                                

                                

                                

                                
                                

                            

                        
                        	
                            
                                	
                                    
                                    Bacteriostatic

                                

                                	Used to treat moderate to severe acne and rosacea (minocycline), UTI, URI, GI infections, and STDs (chlamydia-doxycycline); prophylaxis for Bacillus anthracis (anthrax) and malaria, Yersinia pestis (plague), typhus fever, and diseases caused by rickettsiae,  such as Rocky Mountain spotted fever

                                

                            

                            

                            

                        
                        	
                            
                                	GI upset, sun sensitivity, neutropenia, esophagitis, headache, reversible tooth discoloration in adults

                                	Pregnancy category D due to evidence of embryotoxicity and teratogenicity, including toxic effects on skeletal formation

                                

                                	Contraindicated in breastfeeding and children < 8 years of age (stains actively growing
                                    tooth enamel)

                                	Do not take with milk or dairy products

                                

                            

                        
                    

                    
                        	
Sulfonamide

                        co-trimoxazole (Septrin), sulfadiazine, sulfamethoxazole (Gantanol), trimethoprim-sulfamethoxazole (Bactrim, Bactrim DS, Septra, Septra DS), trimethoprim (Trimpex, Proloprim, Primsol), sulfasalazine (Azulfidine EN-tabs, Azulfidine, Sulfazine), sulfisoxazole (Gantrisin)
                            
                                	Target: broad-spectrum antibiotics used to treat gram (+/–) pathogens

                            

                        
                        	
                            
                                	Bacteriostatic

                                

                                	sulfonamides are mainly indicated for
                                    treatment of urinary tract and skin infections

                                

                                	trimethoprim/sulfamethoxazole has a broad
                                    antibacterial spectrum and many indications

                                

                            

                            

                            

                        
                        	
                            
                                	Asthma exacerbation, GI upset, hypersensitivity, hyperkalemia in the elderly population, peripheral, neuropathy, photosensitivity, proteinuria, rash 

                                

                                	sulfisoxazole, a folate inhibitor, can cause hemolysis in patients with glucose-6-phosphate dehydrogenase activity; other drugs that produce similar effects include other sulfonamides, nitrofurantoin, furazolidone chloramphenicol, pyrimethamine, and sulfones

                                	nitrofurantoin also has
                                    sulfa and should be avoided in the last month of pregnancy (hyperbilirubinemia)

                                

                            

                        
                    

                    
                        	
Macrolide

                        azithromycin (Zithromax), clarithromycin (Biaxin), erythromycin

                            
                                	Target: gram (+) coverage and limited gram (-) coverage (H. influenzae, B. pertussis) 

                            

                        
                        	
                            
                                	Bactericidal or bacteriostatic depending on concentration and susceptibility

                                	Community acquired pneumonia, chlamydia, treatment of streptococcal tonsillitis in penicillin allergic patients, COPD exacerbation, pertussis

                            

                        
                        	
                            
                                	Diarrhea, nausea, vomiting, pruritis, headache, increased risk of arrhythmias, QT prolongation, torsades de pointes, pancreatitis

                                	warfarin (increased risk of bleeding), HMG-CoA reductase inhibitors (increased risk of rhabdomyolysis), quinidine (risk of arrhythmia)

                                

                            

                        
                    

                
            

        

        Miscellaneous Antibiotics

        
            
                
                    Table
                    4.2.2 Other Antibiotics
                
                
                    
                        	Medication
                        	Mechanism of action and indications
                        	
Side effects/adverse reactions and prescribing  considerations

                        
                    

                
                
                    
                        	
Other antibacterials

                            metronidazole (Flagyl)

                            

                            
                                

                            

                            

                        
                        	
                            
                                	Bactericidal

                                	Effective
                                    against anaerobic bacteria, gram (+) clostridium  (C. difficile), and
                                    protozoa such as Giardia, amebiasis, trichomoniasis

                                

                                	Used topically for rosacea; also used for bacterial vaginosis, GI infection    

                                

                            

                        
                        	
                            
                                	Abdominal cramps, nausea, vomiting, metallic taste, dark red-brown urine, leukopenia, hepatotoxicity, carcinogenic (in animals)

                                	
Black box warning: avoid unnecessary use because carcinogenic in mice

                                	Do not take with alcohol or drink alcohol for 3 days after last dose due to potential for decreased hepatic metabolism and risk of increased acetaldehyde in the bloodstream causing SOB, arrhythmias, hypotension,  nausea, and vomiting

                            

                        
                    

                    
                        	
Other antibacterials

                            nitrofurantoin (Macrobid)

                        
                            
                                	Active against some gram (+) pathogens such as S. aureus, S. epidermidis, S. saprophyticus, enterococcus faecalis, S. agalactiae, group D Streptococci, viridans streptococci, and corynebacterium 

                                	Active against some gram (–) pathogens:  E. coli, enterobacter, neisseria, salmonella, and shigella

                            

                        
                        	
                            
                                	Bactericidal

                                

                                	nitrofurantoin may be used as an alternative to trimethoprim/sulfamethoxazole for treating urinary tract infections in females and as a prophylaxis against recurrent cystitis related to coitus

                            

                        
                        	
                            
                                	Dizziness, headache, confusion, yellow/brown urine, myalgia, anemia, peripheral neuropathy, pseudotumor cerebri

                                	Use cautiously if renal impairment and in patients with limited renal function

                                

                                	Can cause hemolytic anemia of a newborn if administered close to delivery

                            

                        
                    

                    
                        	
Anti-tuberculosis

                            isoniazid, rifampin, pyrazinamide, ethambutol

                            
                                

                            

                            

                        
                        	
                            
                                	rifampin: bactericidal

                                	isoniazid, pyrazinamide: bactericidal or bacteriostatic

                                	ethambutol: inhibits metabolite synthesis

                                	Combination of these medications is first-line drug regimen

                                

                                	After 2–4 months of treatment, ethambutol and
                                    pyrazinamide are usually eliminated

                                

                                	isoniazid
                                    and rifampin therapy is continued for 6–12 months

                            

                        
                        	
                            
                                	rifampin causes orange-colored urine, nausea, vomiting, oral contraceptive failure

                                	isoniazid causes burning sensation in feet; pyrazinamide causes joint pain

                                	Use alternative birth control method when using rifampin for the duration of the cycle

                                

                                	Adverse side effects are not serious but are the main cause of noncompliance

                                

                                	Drug
                                    resistance is common

                                

                            

                        
                    

                    
                        	
Other antibacterials

                            mupirocin (Bactroban)
                            
                                	Target: primarily effective against gram (+) bacteria

                            

                        
                        	
                            
                                	Bacteriostatic at low concentrations and bactericidal at high concentrations; inhibits bacterial protein/RNA synthesis

                                	Treats skin conditions like impetigo

                            

                        
                        	
                            
                                	Burning, itching, hives, anaphylaxis, hypersensitivity,  superinfection

                                	Do not use on large wounds because it contains polyethylene glycol, and excessive absorption can cause kidney dysfunction

                                	Few issues with antibiotic cross-resistance

                                

                                	Pregnancy category B

                                

                            

                        
                    

                
            

        

        Antibiotic Use in Pregnancy

        In general,
            antibiotics cannot be classified as teratogens or nonteratogens without
            consideration of the gestational timing, dose, route, and duration of the
            treatment. Talking about a “safe” list is somewhat misleading, as it implies the
            agents on the list are indeed safe, yet very few agents have been evaluated to
            the extent required to provide that statement. Anecdotal information is
            available as is general information. Often it is a question of risk
            
            vs. benefit.

        Thus, in
            general: 

        
            	Penicillins, cephalosporins, and erythromycin have not been found to be associated with an increased
                risk of birth defects

            	Avoid tetracyclines (stains develop on bones
                and teeth and when administered IM,
                
                and have occasionally produced maternal liver
                failure), quinolones, aminoglycosides, macrolides (excluding erythromycin), and high-dose metronidazole (2 g stat) unless the benefits outweigh the risks

            	The evidence regarding an
                association between the nitrofuran and sulfonamide classes of antibiotics and
                birth defects is mixed; however, prescribing sulfonamides or nitrofurantoin in
                the first trimester is still considered appropriate when no other suitable
                alternative antibiotics are available; trimethoprim is a folate
                antagonist and its use is questioned in the first trimester; however, it is
                also unlikely to cause problems unless poor dietary folate intake or the
                patient is taking another folate antagonist

        

        Antifungal

        
            	There are two main types of antifungal medications:
                
                    	
Fungicidal: capable of killing fungi; bind to fungal membranes and increase permeability; nutrients
                        leak out, and fungi die; major drugs in this class are amphotericin B, ketoconazole, miconazole, and nystatin

                    	
Fungistatic: limits the growth of active fungi but does not   eradicate the microorganisms; binds to keratin in the skin and hair so fungi cannot enter
                        the tissue and undergo further growth; griseofulvin is the major drug in this category

                

            

        

        
            
                
                    Table
                    4.2.3
                    Antifungal Medications
                
                
                    
                        	Medication
                        	Indications
                        	Side effects/adverse effects and prescribing considerations
                    

                
                
                    
                        	
                            amphotericin B, ketoconazole, miconazole, nystatin, terbinafine (Lamisil), tolnaftate (Tinactin), griseofulvin, clotrimazole, ketoconazole shampoo (Nizoral)

                            

                        
                        	
                            
                                	Systemic fungal infections of blood, brain, lungs; amphotericin B: aspergillosis; ketoconazole: histoplasmosis; miconazole: candidiasis; nystatin: cryptococcus

                                

                                	Dermatophytic, local fungal infections of hair,
                                    skin, nails; terbinafine: tinea pedis, onychomycosis, tinea corporis, tinea cruris; tolnaftate: tinea corporis/pedis/cruris

                                

                                	Fungal infection of mucous membranes: miconazole, ketoconazole, clotrimazole, and nystatin: oropharyngeal candidiasis; vaginal candidiasis; nasal and sinus fungal infections

                                

                                	griseofulvin (PO) is used for dermatophytosis with nail, scalp, or large body surface involvement

                                

                            

                            
                            

                        
                        	
                            
                                	amphotericin B: hypokalemia, cardiac arrest, renal impairment or failure, hallucinations, pulmonary edema, anemia, insomnia, elevated LFTs, constipation, hematuria

                                

                                	ketoconazole (Black box warning: hepatotoxicity and QT prolongation, thrombocytopenia, hemolytic anemia, leukopenia, gynecomastia, pruritus, abdominal pain)

                                

                                	miconazole, terbinafine, clotrimazole and nystatin topical, vaginal and oropharyngeal preparations: burning, itching, erythema

                                

                                	nystatin: abdominal pain, nausea, vomiting, diarrhea

                                

                                	griseofulvin is
                                    contraindicated in patients with hepatic failure and should not
                                    be used during pregnancy (category X); may cause oral contraceptive failure; taken with a fatty meal yields increased absorption; do not take with alcohol (disulfiram type reaction)

                            

                        
                    

                
            

        

        Antiviral 

        

        
            Viruses are opportunistic and rely on the inability of the host cell to prevent infection (passive or active immunity) or destroy the virus. Immunocompromised patients have frequent infections. A well-functioning
            immune system will eliminate or effectively destroy the replication of most viruses. The currently available antiviral drugs target three main groups of viruses: influenza, herpes, and hepatitis viruses.
        

        Mechanism of Action

        Antiviral medications either interfere with DNA or RNA viral replication, or they interfere with the ability of the virus to bind to host cells. 

        
            
                
                    Table
                    4.2.4 Antiviral Medications
                    

                
                    
                        	Medication
                        	Mechanism of action and indication
                        	Side effects/adverse side effects and prescribing considerations
                    

                
                
                    
                        	amantadine (Symmetrel), rimantadine (Flumadine)

                        
                        	
                            
                                	Non-antiretroviral

                                

                                	Narrow
                                    antiviral spectrum—active only against influenza
                                    A

                                

                                	Used
                                    prophylactically
                                    when vaccine is not available or cannot be given; therapeutic
                                    use can reduce recovery time

                                

                            

                            

                        
                        	
                            
                                	Anorexia, nausea, vomiting

                                

                                	
                                    
                                        CNS
                                        effects:
                                        insomnia, nervousness,
                                    

                                    lightheadedness
                                    
                                        (rimantadine has fewer CNS effects)
                                    

                                

                            

                        
                    

                    
                        	
Synthetic
                            nucleoside analog: acyclovir (Zovirax), valacyclovir (Valtrex), famciclovir (Famvir)

                            

                            

                            

                        
                        	
                            
                                
                                    	Non-antiretroviral  

                                    

                                    	Used
                                        to suppress replication of HSV-1 (oral
                                        herpes), HSV-2 (genital herpes), VZV (varicella: chickenpox or shingles)

                                    	acyclovir and valacyclovir are drugs of choice for treatment of initial and recurrent episodes of these infections

                                    

                                    	Start
                                        therapy at the earliest sign of recurrent episodes of genital herpes
                                        or herpes zoster

                                    

                                

                            

                        
                        	
                            
                                	Jaundice, bruising, kidney injury, nausea, vomiting, diarrhea, headache, joint aches

                                

                                	Renal and hepatic dosing important

                            

                        
                    

                    
                        	
Synthetic
                            nucleoside analog: ganciclovir (Cytovene)

                        
                        	
                            
                                	Non-antiretroviral 

                                

                                	Used
                                    to treat infection with cytomegalovirus (CMV)

                            

                        
                        	
                            
                                	Bone
                                    marrow toxicity (dose-dependent) 

                            

                        
                    

                    
                        	
                            Neuraminidase inhibitor: oseltamivir (Tamiflu), zanamivir (Relenza)

                            

                        
                        	
                            
                                
                                    	Non-antiretroviral

                                    

                                    	Active
                                        against influenza types A and B

                                    

                                    	
                                        
                                            Reduces duration of
                                            illness
                                        

                                        

                                    

                                

                            

                        
                        	
                            
                                	oseltamivir: nausea, vomiting

                                

                                	zanamivir: diarrhea, nausea, sinusitis

                                

                                	Treatment must begin within 48 hours (preferably 24 hours) of onset of symptoms

                                

                            

                        
                    

                    
                        	
Synthetic
                            nucleoside analog: ribavirin (Virazole—inhalation; 

                            Rebetol—oral)
                        	
                            
                                	Non-antiretroviral

                                

                                	Inhalation
                                    form (Virazole)
                                    used for hospitalized infants with respiratory syncytial virus infections

                                

                                	Oral form (Rebetol) dosed on patient weight and used together with an interferon alfa product (such as Peg-Intron or Intron A) to treat chronic hepatitis C

                            

                        
                        	
                            
                                	Nausea, vomiting, diarrhea, abdominal pain, headache, dizziness, fatigue; mood changes such as irritability, anxiety, suicidal thoughts

                            

                        
                    

                    
                        	
Hepatitis medications:

                            Hepatitis C virus (HCV)—most common, current treatments are combination medications

                             

                            
                                	ombitasvir/paritaprevir/ritonavir (Technivie)

                                

                                	ombitasvir/paritaprevir/ritonavir and dasabuvir (Viekira Pak) 

                                

                                	daclatasvir (Daklinza)—an NS5A inhibitor, for use with sofosbuvir (Sovaldi) for chronic HCV genotype 3 infections

                                

                                	ledipasvir/sofosbuvir (Harvoni)

                                

                            

                        
                        	
                            
                                	Non-antiretroviral; HCV protease and polymerase inhibitors with or without PED IFN alfa and ribavirin have become the new standard of care for the treatment of chronic HCV infection

                                

                                	Protease inhibitors interfere with HCV replication by inhibiting a key viral enzyme, NS3/4A serine protease; simeprevir (Olysio)

                                

                                	HCV polymerase inhibitors: HCV NS5B polymerase plays an essential role in HCV replication; sofosbuvir (Sovaldi)

                                

                                	HCV NS5A inhibitors: NS5A is integral for HCV RNA viral replication; daclatasvir (Daklinza)

                                

                            

                        
                        	
                            
                                	
                                    Asthenia, fatigue, headache, cough, increased bilirubin and lipase, myalgia, irritability

                                

                                	
Black box warning: 

                                    test all patients for evidence of current or prior HBV before treating with HCV direct acting antivirals (DDAs); without treatment HBV in HCV/HBV, coinfected patients may be reactivated; initiate HBV treatment as indicated

                            

                        
                    

                    
                        	
                            Reverse transcriptase inhibitors: abacavir (Ziagen), delavirdine (Rescriptor), didanosine (Videx), lamivudine (Epivir), stavudine (Zerit), tenofovir (Viread)

                            

                        
                        	
                            
                                	Antiretroviral; HIV is the indication for this class as HIV is a retrovirus

                                

                                	Block
                                    activity of the enzyme reverse transcriptase, preventing production of new
                                    viral DNA

                            

                        
                        	
                            
                                
                                    	Numerous
                                        adverse side effects, which vary with each drug

                                    

                                    	Drug
                                        therapy may need to be modified because of adverse effects

                                    

                                    	Goal of HIV antiretroviral therapy is
                                        to find the regimen that will best control the infection (based on viral load, immune studies) with a tolerable adverse effect
                                        profile 

                                    

                                    	Medication regimens change during
                                        the course of the illness based on viral load and immune studies

                                    

                                

                                
                                

                            

                        
                    

                    
                        	
                            
                                
                                    Protease inhibitors: amprenavir (Agenerase), indinavir (Crixivan), nelfinavir (Viracept), ritonavir
                                (Norvir), saquinavir (Invirase)
                            

                        
                        	
                            
                                	Antiretroviral; indicated for HIV as HIV is a retrovirus

                                

                                	Inhibits the protease retroviral enzyme, preventing viral replication

                            

                            

                            

                        
                        	
                            
                                	Numerous
                                    adverse side effects, which vary with each drug

                                

                                	Drug
                                    therapy may need to be modified because of adverse effects

                                

                                	Goal of HIV antiretroviral therapy is
                                    to find the regimen that will best control the infection (based on viral load, immune studies) with a tolerable adverse effect
                                    profile

                                

                                	Medication regimens change during
                                    the course of the illness based on viral load and immune studies

                                

                            

                            
                            

                        
                    

                    
                        	
Fusion inhibitor: enfuvirtide (Fuzeon)

                            

                            
                                

                            

                        
                        	
                            
                                	Antiretroviral; indicated for HIV treatment

                                

                                	Inhibits viral fusion, preventing viral replication

                                

                                	Newer class of HIV medications

                                

                            

                            

                            

                            

                        
                        	
                            
                                	Flu-like symptoms, elevated liver enzymes, weight loss, cough, pneumonia, glomerulonephritis,  hypotension, HSV infection

                                	Medication regimens change during
                                    the course of the illness based on viral load and immune studies

                            

                        
                    

                
            

        

        Education

        
            	Do not stop medications prior to finishing full course unless serious adverse events occur

            	Report disabling side effects as an alternative medication can often be used

            	Many of the medications in the antibiotic classes can interfere with the
                effectiveness of oral contraceptives; counsel to use alternative birth control through the remainder of
                the cycle during which the antibiotic is given

        

        Takeaways

        
            	If penicillin-allergic, can
                use macrolides, cephalosporins, and newer quinolones (age 18  or older).

            	Macrolides have more
                drug-drug interactions compared with the other classes of antibiotics.

            	Penicillins, cephalosporins, and erythromycin have not been found to be associated with an increased
                risk of birth defects.

            

            	Avoid
                sulfas in pregnant women in the first trimester (folate antagonist) and third
                trimester (hyperbilirubinemia).

            	Fluoroquinolones have a lot of drug interactions
                and cause prolongation of QT interval.

            

            	Use the antibiotic with the narrowest spectrum that will be effective in eradicating an organism.

            	Antifungal medications come in tablet, cream, liquid, injection, spray, and shampoo; the type chosen depends on the infection.

            	Most viral diseases, with the exception of those caused by HIV, are self-limited illnesses that do not require specific antiviral therapy.

            

        

        
            
                
                    

                

            

        

        

    
        
        

        Lesson 3: Antineoplastics

        
            Learning Objectives

            
                	Discuss the major classes of chemotherapeutic agents

                	Review common and major side effects of chemotherapeutic agents

                	Identify clinical considerations for care of patients undergoing chemotherapy

            

        

        Note: the table below offers truncated drug profiles and does not cover all medications in each category. For complete drug information, consult a medication manual.

        

        Cancer treatment is a dynamic process that often involves numerous members of the healthcare team (medical oncology, surgical oncology, radiation oncology, dietary, physical/occupation therapy, etc.). The patient's treatment plan may involve PO, IM, and/or IV medications as part of systemic therapy, commonly referred to as chemotherapy. Systemic therapy recommendations vary and are influenced by factors such as cancer type/stage, tumor biology, tumor genomics, and patient dynamics (age, presence of comorbidities, etc., as well as patient preference/goals of treatment).  

        Antineoplastics either interfere with the process of DNA replication or directly damage DNA to the degree that the cell must go through apoptosis. Antineoplastics damage any cells that are actively going through cell division, not just cancer cells. Intestinal, skin, hair, and blood cells also replicate rapidly and can be damaged by chemotherapy, which produces many of the bothersome or even dangerous side effects patients may experience. Despite these side effects, the benefits of treatment often outweigh the risks and ultimately improve patient outcomes. 

        Cancer treatment is constantly evolving, with new agents moving from clinical trials to standard protocols. The following table is not a comprehensive list of all antineoplastics; rather, it is an overview of select agents.

        

        
            
                
                    Table
                    4.3.1 Antineoplastic Medications
                
                
                    
                        	Medication indication
                        	Precautions and considerations
                    

                
                
                    
                        	
Alkylating agents

                            
                                	altretamine, busulfan, carboplatin, carmustine, chlorambucil, cisplatin, cyclophosphamide, dacarbazine, lomustine, melphalan, oxaliplatin, temozolomide, thiotepa

                                	


                                

                                	Treat many different cancers, including cancers of the lung, breast, and ovary, as well as leukemia, lymphoma, Hodgkin disease, multiple myeloma, and sarcoma

                            

                        
                        	
                            
                                	Potential for bone marrow suppression

                                	There is a dose-dependent increase in risk of leukemia with alkylating agents; risk of leukemia is highest 5–10 years after treatment

                                

                            

                        
                    

                    
                        	
Antimetabolites

                            
                                	5-fluorouracil (5-FU), 6-mercaptopurine (6-MP), capecitabine (Xeloda), cytarabine (Ara-C), floxuridine, fludarabine, gemcitabine (Gemzar), hydroxyurea, methotrexate, pemetrexed (Alimta)

                                	


                                

                                	Commonly used to treat leukemia and cancers (breast, ovarian, and intestinal tract)

                            

                        
                        	
                            
                                	Antimetabolites can seriously weaken the immune system 

                                

                                	Bone marrow suppression, causing hemorrhage, liver damage, kidney damage, neutropenia/leukopenia, and acute pancreatitis

                                

                            

                            

                            

                            

                            

                            

                            

                            

                            

                        
                    

                    
                        	
Antitumor antibiotics

                            
                                	Anthracyclines: daunorubicin, doxorubicin, epirubicin, idarubicin

                                

                                	Antitumor antibiotics that are not anthracyclines: actinomycin-D, bleomycin, mitomycin-C, mitoxantrone (also acts as a topoisomerase II inhibitor)

                                

                            

                            

                            Widely used for a variety of cancers: breast, endometrial, ovarian, testicular, thyroid, stomach, bladder, liver, lung, soft tissues, and several childhood cancers
                        	
                            Anthracyclines are potentially cardiotoxic

                            

                        
                    

                    
                        	
Topoisomerase inhibitors

                            
                                	Topoisomerase I inhibitors: topotecan, irinotecan (CPT-11)

                                

                                	Topoisomerase II inhibitors: etoposide (VP-16), teniposide, mitoxantrone (also acts as an antitumor antibiotic)

                                

                            

                            Used to treat certain leukemia and cancers: lung, ovarian, and gastrointestinal

                        
                        	Topoisomerase II inhibitors can increase the risk of acute myelogenous leukemia (AML) 2–3 years after the drug is given

                        
                    

                    
                        	
Mitotic inhibitors
                            
                                	
                                    
                                        docetaxel, estramustine, paclitaxel, vinblastine, vincristine, vinorelbine
                                    

                                

                                	
                                    
                                        

                                    

                                

                                	
                                    
                                        Indicated for non-small cell lung cancer (NSCLC),  myelomas, lymphomas, leukemia, and cancer of the breast
                                    

                                

                            

                        
                        	Dose-dependent neuropathy can occur, limiting the amount and/or number of doses that can be administered

                        
                    

                    
                        	
Differentiating agents

                            
                                	retinoids: skin cancer

                                

                                	bexarotene (Targretin): cutaneous T-cell lymphoma

                                

                                	arsenic trioxide (Trisenox) and tretinoin (ATRA or Atralin): acute promyelocytic leukemia

                                

                            

                        
                        	Retinoids and tretinoin have additional medical uses (acne, treating fine lines/wrinkles, skin damage related to sun exposure)
                    

                    
                        	
Hormone (or endocrine) therapy

                            
                                	Antiestrogens: 

                                    
                                        	Selective estrogen receptor downregulators: fulvestrant (Faslodex)—breast cancer

                                        

                                        	Aromatase inhibitors: letrozole, anastrozole, exemestane—breast cancer

                                        

                                        	Selective estrogen receptor modulators (SERM): tamoxifen, raloxifene (Evista), toremifene (Fareston)—breast cancer

                                    

                                

                                	LNRH agonists (or analogs): leuprolide, goserelin—breast and prostate cancer

                                

                                	LHRH antagonists: degarelix—prostate cancer

                                

                                	Antiandrogens:  flutamide, bicalutamide, nilutamide, and enzalutamide—prostate cancer

                                

                                	Androgen synthesis inhibitors: ketoconazole, aminoglutethimide, and abiraterone acetate—prostate cancer

                                

                            

                        
                        	
                            
                                	Vasomotor symptoms and arthralgias are common side effects

                                	Risk for osteoporosis with aromatase inhibitors

                                	Risk of thrombus formation with SERMs

                                	Risk of endometrial cancer with tamoxifen

                            

                            

                        
                    

                    
                        	
Immunotherapy: monoclonal antibodies 

                        

                            There are several types of immunotherapy: monoclonal antibodies, non-specific immunotherapies, oncolytic virus therapy, T-cell therapy, and cancer vaccines

                            
                                	nivolumab (Opdivo): unresectable or metastatic melanoma, squamous non-small cell lung cancer (NSCLC)

                                

                                	pembrolizumab (Keytruda): metastatic melanoma, lung cancer

                                

                                	atezolizumab (Tecentriq): advanced NSCLC after chemotherapy

                                

                                	durvalumab (Imfinzi): bladder cancer

                                

                                	rituximab (Rituxan): CLL and non-Hodgkin lymphoma

                                

                                	ofatumumab (Arzerra): refractory CLL

                                	trastuzumab, pertuzumab: HER2 positive breast cancer

                                

                            

                        
                        	
                            Many immunotherapies can cause decreased immune response overall and increase the risk of infection; caution patients to avoid crowds, obviously sick individuals, and others that are immune compromised

                            

                        
                    

                    
                        	
CDK-4 Inhibitors

                            palbociclib (Ibrance): metastatic breast cancer

                        
                        	
                            
                                	Potential for neutropenia

                                

                                	Given in combination with letrozole

                                

                            

                            
                            

                        
                    

                
            

        

        
            	
                
                    Treatment and Survivorship

                    For the nurse practitioner in the primary care setting, you can anticipate working with patients somewhere along the cancer treatment spectrum. Being knowledgeable of side effects, adverse effects, and long-term effects of systemic therapy will assist you in caring for these patients in a comprehensive manner.

                    
                        	Commonly associated chemotherapy induced side effects may include nausea/vomiting, stomatitis, diarrhea, arthralgias, bone pain, peripheral neuropathy, skin/nail changes, alopecia, and/or secondary infections (i.e., fungal). There are exceptions—for example, alopecia is not common with capecitabine (Xeloda), hormone blocking therapy, or immunotherapy

                        

                        	Due to these side effects, watch for dehydration, altered electrolyte balance, malnutrition, and fatigue

                        	Steroids are commonly used to help prevent chemo-induced nausea and vomiting and also utilized to prevent allergic reactions. Patients may experience increased appetite, fluid retention, mood changes, elevated serum glucose, immune suppression, and difficulty sleeping

                        

                        	Benzodiazepines are considered first-line therapy to address nausea/vomiting. Treat the night before chemotherapy and on the day of chemotherapy; use in conjunction with other antiemetics as needed. If a patient were in recovery at the time of diagnosis, using benzodiazepines could contribute to relapse

                        

                        	Hair loss can be a side effect of many chemo agents. New prevention strategies such as scalp cooling (which utilizes specialist caps worn during chemo infusions) can help mitigate this issue

                        

                        	If immunocompromised: depending on the severity of leukopenia, patient may need to avoid crowds as much as possible (if in a crowd, wear a mask); encourage good handwashing, immunization of close contacts, proper nutrition and hydration, and proper oral hygiene. Clean toothbrush daily in hot water or the dishwasher; do not drink water, other fluids, or foods that have been left out more than one hour; do not eat fresh fruit, uncooked herbs, undercooked meat, and raw fish or vegetables

                        	If possible, encourage the patient to have a dental cleaning and inspection prior to initiating chemotherapy

                        

                        	Bone metastasis is common with breast and prostate cancer. These patients may be treated with meds such as denosumab or zoledronic acid; patients taking zoledronic acid can develop osteonecrosis of the jaw (a rare but serious adverse effect)

                        	Other common patient complaints include weight gain, which can be significant (often related to steroid therapy), and "chemo brain" (memory and cognition problems experienced after initiation of treatment, sometimes long-lasting)

                    

                

            

        

        Takeaways

        
            	Chemotherapy targets rapidly replicating cells of the cancer. Additionally, these agents have some effects on other rapidly replicating cells throughout the body, such as the GI tract, hair, and bone.

            	Chemotherapy has numerous side effects: immune suppression, alopecia, stomatitis, GI complaints, fatigue, undernutrition, and weight loss.

            	Chemotherapy agents are often given with other chemotherapeutic agents or other drugs to target the cancer or minimize adverse side effects.

            	Patients undergoing treatment for cancer need close observation including physical assessment and lab and other diagnostic studies to monitor for disease progression and adverse side effects.

        

    
        
        

        Lesson 4: Cardiovascular

        
            Learning Objectives

            
                	Define drug classes of the cardiovascular system and the conditions for which they are indicated

                	Demonstrate understanding of the mechanism of action of cardiovascular drugs and safe prescribing habits

                	Identify the cardiovascular agents requiring close surveillance 

            

        

        Note: the tables below offer truncated drug profiles and do not cover all medications in each category. For complete drug information, consult a medication manual.

        

        This
            lesson outlines the essentials of cardiovascular pharmacology and reviews
            those agents typically used in the treatment of hypertension, hyperlipidemia,
            cardiac arrhythmias, congestive heart failure, and hypercoagulable state. Each
            of these therapies should be rendered as recommended by the various guidelines
            including JNC 8, ASCVD Risk Algorithm, and CHADS2 Stroke Risk Assessment.

        diuretics

        Mechanism of Action

        The four major subclasses of diuretics decrease sodium reabsorption, and hence promote water excretion at different sites along the nephron.

        

        
            
                
                    Table
                    4.4.1 Diuretic Subclasses
                
                
                    
                        	Subclass and site of action within the nephron
                        	Indications
                        	Prescribing considerations
                        	Adverse effects/side effects
                    

                
                
                    
                        	
Thiazide/thiazide-like act on distal convoluted tubule:
                            
                                	hydrochlorothiazide (HydroDIURIL)

                                

                                	chlorothiazide (Diuril)

                            

                        
                        	
                            
                                	Hypertension

                                	Refractory edema in CHF, cirrhosis, and renal failure

                                	Reduction of stone formation in idiopathic hypercalciuria

                                	Decreased urine volume in nephrogenic diabetes insipidus

                                	Meniere’s disease

                            

                        
                        	
                            Contraindications:
                            
                                	Hypersensitivity to sulfonamides

                                	eGFR < 30 mL/minute; 

                                	Volume depleted patients

                                

                                	Electrolyte imbalances: hyponatremia, hypokalemia, hyperkalemia

                            

                            
                            

                            Precautions: 
                            
                                	Monitoring of serum electrolytes recommended

                                	May trigger episodes of gout

                                	May induce hypercalcemia (especially in hyperparathyroidism)

                                	May increase LDL levels

                                

                                	May induce hyperglycemia

                                

                                	May worsen SLE

                            

                            
                            

                        
                        	
                            
                            

                            Orthostatic hypotension, dizziness, drowsiness, syncope, weakness, nausea, GI irritation, ototoxicity

                            spironolactone may cause gynecomastia, breast pain, decreased libido, hirsutism, menstrual irregularities

                            
                            

                        
                    

                    
                        	
Loop diuretics act on the loop of Henle:

                            
                                	furosemide (Lasix)

                                

                                	bumetanide (Bumex)

                                

                                	torsemide (Demadex)

                                

                            

                        
                    

                    
                        	
Carbonic anhydrase

                            inhibitors act on the proximal tubule:

                            
                                	acetazolamide (Dazamide, Diamox)

                            

                        
                    

                    
                        	
Potassium sparing act on the collecting tubule:

                            
                                	Sodium channel blockers

                                    
                                        	triamterene (Dyrenium)

                                    

                                

                                	Aldosterone antagonists

                                    
                                        	spironolactone (Aldactone)

                                        

                                        	eplerenone (Inspra)

                                    

                                

                            

                        
                    

                
            

        

        Education

        
            	Emphasize the importance of dietary sodium restriction to maximize diuretic effectiveness

            	Review signs and symptoms of hypovolemia including weakness, dizziness, and orthostatic hypotension, which would warrant a dose adjustment

            	Review signs and symptoms of hypokalemia (loop diuretics or thiazides) and hyperkalemia (potassium-sparing diuretics) including weakness, muscle cramping, cardiac palpitations, and dizziness, which should be reported promptly

            	Warn patient urinary volume is expected to increase. Counsel patient to avoid taking their diuretics late in the day or at bedtime to minimize sleep disturbances

            	May need to monitor daily weight; rapid water weight loss (> 1–2 lb/day) could be harmful

        

        Calcium channel blockers

        Mechanism of Action

        Calcium channel blocker (CCB) activity is aimed at modifying the electrophysiologic properties of cardiac and smooth muscle cells by blocking inward movement of calcium through the cell membrane. The drugs differ in the type of tissue cells upon which they act.

        
            
                
                    Table 4.4.2 Effects of Calcium Channel Blockers

                
                    
                        	Subclass
                        	Cardiac contraction
                        	
Cardiac conduction (SA and AV nodes)

                        
                        	Vascular smooth muscle
                    

                
                
                    
                        	Dihydropyridines
                        	Small decrease
                        	Little or no effect
                        	Strong effect
                    

                    
                        	Phenylalkylamines
                        	Large decrease
                        	Large effect
                        	Moderate effect
                    

                    
                        	Benzothiazepines
                        	Moderate decrease
                        	Large effect
                        	Moderate effect
                    

                
            

        

        
            
                
                    Table
                    4.4.3 Calcium Channel Blocker Subclasses 
                
                    
                        	Subclass
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
Dihydropyridines

                            
                                	nifedipine (Procardia)

                                	nifedipine ER (Procardia XL)

                                	amlodipine (Norvasc)

                                	felodipine (Plendil)

                                	nicardipine (Cardene)

                                	nicardipine (Cardene SR)

                            

                        
                        	
                            
                                	Hypertension

                                	Vasospastic angina

                                	Arrhythmias

                            

                            

                            
                            

                        
                        	
                            Contraindications:
                            
                                	Hypotension (SBP <90)

                                	Sick sinus syndrome

                                	Second-degree AV block

                                	Third-degree AV block

                                

                                	Wolff-Parkinson-White syndrome

                            

                            
                            

                            Precautions:
                            
                                	May worsen or precipitate CHF due to negative inotropic effect

                                	 Hypotension may occur with initial dosing or when combined with a beta-blocker

                                	May cause first-degree AV block or bradycardia

                                	May cause liver enzyme elevation

                            

                            
                            

                        
                        	
                            Rash-including erythema multiforme and Stevens-Johnson syndrome, dyspnea, hypotension, bradycardia, pedal edema, headache, nausea, diarrhea, constipation, impotence

                            
                            

                        
                    

                    
                        	
Phenylalkylamines

                            
                                	verapamil hydrochloride (Calan)

                                	verapamil SR (Isoptin SR)

                            

                        
                    

                    
                        	
Benzothiazepines

                            
                                	diltiazem SR (Cardizem)

                                	diltiazem ER (Tiazac)

                                	diltiazem CD (Cartia XT)

                            

                        
                    

                
            

        

        Education

        
            	Counsel patients that they may experience hypotensive effects during dose titration

            	Emphasize the importance of reporting side effects, including signs of CHF (e.g., swelling of feet, shortness of breath), irregular heartbeat, nausea, constipation, dizziness, and hypotension

            	Advise to avoid grapefruit juice, which can cause an increase in the amount of CCB in the body

        

        Beta-blockers

        Mechanism of Action

        Beta receptors exist in the heart, lung, and peripheral vascular tissue. Beta-1 receptors are found mainly in the heart, whereas beta-2 receptors are found both in the lungs and peripheral vascular smooth muscle. Alpha receptors exist within vascular smooth muscle tissue. All beta and alpha blockers work similarly: they act as a competitive blockade of the beta- (and alpha-) adrenergic receptors. Inhibition causes a decrease in heart rate, myocardial contractility, blood pressure, and myocardial oxygen demand. Beta-blockers also impede the vasodilating and bronchodilating actions of catecholamines and suppress renin release.

        
            
                
                    Table
                    4.4.4 Beta-Blocker Subclasses
                
                
                    
                        	Subclass
                        	Indications 
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
Nonselective
                        
                            
                                	propranolol (Inderal)

                                	nadolol (Corgard)

                                	penbutolol (Levatol)

                                	timolol (Betimol)

                            

                        
                        	
                            
                                	Hypertension

                                	Angina, long-term management: atenolol, metoprolol, nadolol, propranolol

                                	CHF: metoprolol, carvedilol, bisoprolol

                                	Prophylaxis of migraine: propranolol, timolol

                                	MI prophylaxis, acute MI: atenolol, metoprolol, carvedilol

                            

                        
                        	
                            
                            

                            Contraindications:
                            
                                	Uncompensated heart failure

                                	Bradycardia

                                	Heart block (second-or third-degree)

                                	Pulmonary edema

                                	Severe asthma or COPD

                            

                            
                            

                            Precautions:
                            
                                	May suppress signs and symptoms of hypoglycemia

                                	May mask clinical signs of hyperthyroidism

                                	May increase triglycerides and total cholesterol and LDL levels while decreasing HDL levels

                                	May exacerbate variant angina

                                	May worsen muscle weakness

                            

                            
                            

                        
                        	
                            Bradycardia, depression, impotence, diarrhea, dizziness, drowsiness, fatigue, muscle weakness, nausea, vomiting, insomnia

                            
                            

                        
                    

                    
                        	
Beta 1-selective
                        
                            
                                	atenolol (Tenormin)

                                	metoprolol (Lopressor)

                                	bisoprolol (Zebeta)

                                	nebivolol (Bystolic)

                            

                        
                    

                    
                        	
Alpha-beta-blocker
                        
                            
                                	labetalol (Trandate)

                                	carvedilol (Coreg)

                            

                        
                    

                
            

        

        


        

        
            
                
                    Table
                    4.4.5 Alpha- and Beta-Adrenergic Receptor Sites 
                
                    
                        	Receptor
                        	Location
                        	Stimulation effects
                    

                
                
                    
                        	Beta-1
                        	Cardiac 
                        	Increased heart rate and force of cardiac contractility
                    

                    
                        	Kidney
                        	Increased renin secretion
                    

                    
                        	Beta-2
                        	Bronchial, vascular, coronary arteriole, uterine smooth muscle, skeletal muscle
                        	Vasodilation
                    

                    
                        	Pancreas
                        	Decreased insulin secretion
                    

                    
                        	Liver
                        	Increased gluconeogenesis
                    

                    
                        	Alpha-1
                        	Vascular smooth muscle
                        	Vasoconstriction
                    

                    
                        	Stomach, intestine
                        	Decreased motility and tone
                    

                    
                        	Kidney
                        	Increased renin secretion
                    

                    
                        	Liver
                        	Increased gluconeogenesis
                    

                    
                        	Alpha-2
                        	Vascular smooth muscle
                        	Vasodilation
                    

                
            

        

        Education

        
            	Counsel patients to report symptoms of shortness of breath, nocturnal cough, and lower extremity edema

            	Medication should not be discontinued abruptly

            	Be sure to advise patients to inform all healthcare providers of beta-blocker use, including ophthalmologists and dentists

            	Teach patients how to check their pulse and to call the office if their heart rate falls below 50 beats per minute or if dizziness, near syncope, or orthostatic hypotensive symptoms emerge

            	Counsel diabetic patients about the dangers of beta-blockers masking symptoms of hypoglycemia

            	Caution patient that exercise-induced fatigue may develop

            	Alpha-blockers need to be taken at bedtime

        

        ace inhibitors and
            
            Angiotensin receptor blockers

        Mechanism of Action

        ACEIs block the production of the angiotensin converting enzyme. This enzyme triggers the conversion of angiotensin I to angiotensin II. Angiotensin II induces vasoconstriction and stimulates aldosterone production by the adrenal glands. By reducing aldosterone secretion, water absorption lessens, and its effects in the distal renal tubule cause a slight increase in serum potassium levels.

        ARBs also diminish the effects of angiotensin II, but achieve this by blocking angiotensin II receptors. Since they act as receptor blockers, ARBs have no effect on bradykinin breakdown and levels, eliminating exposure to the cough trigger.

        
            
                
                    Table
                    4.4.6 ACEI and ARB Subclasses
                
                
                    
                        	Subclass
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
ACEIs
                        
                            
                                	lisinopril (Prinivil, Zestril)

                                	benazepril (Lotensin)

                                	enalapril (Vasotec)

                                

                                	quinapril (Accupril)

                                	ramipril (Altace)

                            

                        
                        	
                            
                                	Hypertension

                                	Heart failure

                                	Acute myocardial infarction

                                	Diabetic nephropathy

                                	Left ventricular dysfunction

                            

                        
                        	
                            
                            

                            Contraindications:
                            
                                	Hereditary or idiopathic angioedema

                                	Bilateral renal artery stenosis

                                	Pregnancy

                            

                            
                            

                            Precautions:
                            
                                	May induce neutropenia and agranulocytosis; monitor WBCs

                                	Anaphylactic reaction includes angioedema, which is a swelling of the face, extremities, lips, mucous membranes, tongue, glottis, or larynx

                                	May induce proteinuria or nephrotic syndrome; monitor urinary microalbumin levels

                                	May induce hyperkalemia or increased serum creatinine, especially in patients with chronic kidney disease; monitor electrolyte and creatinine levels

                            

                            
                            

                        
                        	
                            Dry cough, orthostatic hypotension, leukopenia, headache, myalgia, renal insufficiency, hyperkalemia, impotence

                            
                            

                        
                    

                    
                        	
ARBs
                        
                            
                                	losartan (Cozaar)

                                	candesartan (Atacand)

                                	irbesartan (Avapro)

                                	olmesartan (Benicar)

                                	telmisartan (Micardis)

                                	valsartan (Diovan)

                            

                        
                    

                
            

        

        Education

        
            	Counsel patient to seek emergency care if any of the following should occur: swelling of the face, mouth, hands, tongue; difficulty breathing or swallowing; sudden onset of abdominal pain, diarrhea, and/or vomiting

            	Counsel patient on signs and symptoms of excess potassium including irregular heartbeat, leg weakness, numbness/tingling of hands or feet, and/or unexplained nervousness

            	Report a dry, hacking cough on an ACEI, so the ACEI can be discontinued and another class of meds started

        

        Antiarrhythmic agents

        Mechanism of Action

        Class I antiarrhythmic drugs (quinidine, procainamide) slow cardiac conduction by extending the refractory period of atrial and ventricular myocardium cells.

        Class II antiarrhythmic drugs (beta-blockers) block sympathetic activity on the heart, which reduces the sinus node rate and increases the refractory period of the AV node.

        Class III antiarrhythmic drugs (amiodarone) block sodium channels, which slows conduction and increases the refractory period of the AV node. It also possesses vasodilatory action to decrease myocardial oxygen needs.

        Class IV antiarrhythmic drugs (nondihydropyridine CCBs) act by inhibiting calcium ion influx, which results in slowing AV conduction and prolonging the refractory period of the AV node.

        Digoxin works by slowing AV node conduction and extending the AV node refractory, and achieves this via vagal stimulation. Furthermore, its enhanced excitation-contraction coupling trait heightens an inotropic effect on the cardiac cell, resulting in an increased force of myocardial contraction.

        
            
                
                    Table
                    4.4.7 Antiarrhythmic Subclasses
                
                
                    
                        	Subclass
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
Class IA
                        
                            
                                	quinidine (Quinidex)

                                	procainamide (Procan)

                            

                        
                        	
                            
                                	Atrial fibrillation

                                	Paroxysmal supraventricular tachycardia

                                	Premature ventricular contractions

                                	Heart failure

                            

                        
                        	
                            
                            

                            Contraindications:
                            
                                	Severe sinus node dysfunction

                                	Marked sinus bradycarda

                                	Second- and third-degree AV block

                            

                            
                            

                            Precautions: 
                            
                                	quinidine, amiodarone, and digoxin all require regular monitoring to ensure plasma levels are therapeutic and minimize risk for toxicities development

                                	amiodarone can alter thyroid, lung, and optic functions, as well as raise liver enzymes

                                	digoxin toxicity increases risk for ventricular tachycardia and ventricular fibrillation arrhythmias

                            

                            
                            

                        
                        	
                            Bronchospasms, respiratory distress, bradycardia, fatigue, dizziness, headache, blood dyscrasias, ventricular arrhythmias, rash, photosensitivity

                            
                            

                        
                    

                    
                        	
Class IB
                        
                            
                                	lidocaine (Xylocaine)

                                	tocainide (Tonocard)

                            

                        
                    

                    
                        	
Class IC
                        
                            
                                	flecainide (Tambocor)

                                	propafenone (Rythmol)

                            

                        
                    

                    
                        	
Class II (beta-blockers)
                            
                                	propranolol (Inderal)

                                	metoprolol (Lopressor, Toprol XL)

                            

                        
                    

                    
                        	
Class III
                        
                            
                                	amiodarone (Cordarone)

                            

                        
                    

                    
                        	
Class IV (CCBs)
                            
                                	verapamil (Calan)

                                	diltiazem (Cardizem)

                            

                        
                    

                    
                        	
Other
                        
                            
                                	digoxin (Lanoxin)

                                	adenosine (Adenocard)

                            

                        
                    

                
            

        

        Education

        
            	Recommend patients carry medical alert card, bracelet, etc., to identify themselves as taking an antiarrhythmic drug

            	Encourage patients to report any uncomfortable or new symptoms to their healthcare provider such as cough (amiodarone toxicity) or decreased appetite, nausea, vomiting, diarrhea, and visual changes such as yellow halos around lights (digoxin toxicity)

            	Avoid grapefruit juice with amiodarone and CCBs

            	Remind and emphasize to patients the need for regular visits and blood testing to monitor for toxic effects

        

        antihyperlipidemic agents

        Mechanism of Action

        HMG-CoA reductase inhibitors (statins) inhibit the HMG-CoA reductase enzyme, which is the catalyst for cholesterol production in the liver, specifically LDL synthesis.

        Bile acid sequestrants bind to bile acids and transform into an insoluble complex. These complexes result in increased fecal excretion of bile acids. Reduction in bile acid levels result in two compensatory changes: increased removal of LDL from plasma and decreased intracellular stores of cholesterol.

        Niacin acts on lipase, which inhibits the release of fatty acids from adipose tissue. Decreased fatty acid activity results in decreased synthesis of VLDL and LDL by the liver. It is believed niacin's ability to promote HDL levels is due to its reduction of lipid transfer from HDL to VLDL and delayed HDL clearance within the liver.

        Ezetimibe acts on intestinal epithelial cells to inhibit cholesterol from both dietary and biliary sources.

        
            
                
                    Table
                    4.4.8 Antihyperlipidemic Subclasses
                
                
                    
                        	Subclass
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
HMG-CoA reductase

                            inhibitors
                        
                            
                                	atorvastatin (Lipitor)

                                	fluvastatin (Lescol)

                                	pravastatin (Pravachol)

                                	rosuvastatin (Crestor)

                                	simvastatin (Zocor)

                            

                        
                        	
                            
                                	Hyperlipidemia

                                	Hypertriglyceridemia

                            

                        
                        	
                            
                            

                            Contraindications:
                            
                                	Acute liver disease

                                	Pregnancy and lactation

                                	Severe renal dysfunction

                            

                            
                            

                            Precautions:
                            
                                	Incidence of rhabdomyolysis is rare, but symptoms of muscle pain, tenderness, or weakness should be reported by patient immediately

                                	Patients may be at increased risk of rhabdomyolysis when gemfibrozil is administered concomitantly with HMG-CoA reductase inhibitor

                            

                            
                            

                        
                        	
                            Fatigue, rash, nausea, vomiting, diarrhea, dyspepsia, myalgia, arthralgia, headache, increased LFTs

                            
                            

                        
                    

                    
                        	
Fibric acid derivatives
                        
                            
                                	gemfibrozil (Lopid)

                                	fenofibrate (Tricor)

                            

                        
                    

                    
                        	
Bile acid sequestrants
                        
                            
                                	cholestyramine (Questran)

                                	colestipol (Colestid)

                                	colesevelam (Welchol)

                            

                        
                    

                    
                        	
Other agents
                        
                            
                                	nicotinic acid, niacin (Niaspan)

                                	ezetimibe (Zetia)

                            

                        
                    

                
            

        

        Education

        
            	HMG-CoA reductase inhibitors: patients should promptly report muscle pain, tenderness, and weakness to prescriber; may also cause photosensitivity. Avoid grapefruit juice, which can cause increased drug levels

            	Bile acid sequestrants: can interfere with absorption of other drugs, so other medications should be taken 1 hour prior or 3–4 hours after bile acid sequestrant administration

            	Nicotinic acid (Niacin): often causes facial and upper extremity flushing; taking med with hot fluids may worsen flushing; taking aspirin (81–325 mg) 30 minutes prior to niacin may help reduce flushing episodes

        

        Agents that act on blood

        Mechanism of Action

        Heparin prevents and slows the formation of new thrombi. It achieves this by binding with antithrombin III (AT-III) at two specific sites. The first AT-III binding site alters factor X ability to affect the clotting cascade. The second AT-III binding site inhibits conversion of prothrombin to thrombin, which results in reduced fibrin availability and reduced fibrinogen production.

        Low molecular weight heparin (LMWH) differentiates itself from unfractionated heparin (UFH) by inhibiting thrombin generation higher in the clotting cascade. LMWH has a more predictable anticoagulant effect and has a great affinity for anti-factor Xa rather than anti-factor IIa.

        Warfarin inhibits the synthesis of coagulation factors VII, IX, X, and II (prothrombin) by the liver. It achieves this through antagonistic activity on vitamin-K binding sites within the liver. Warfarin also reduces the synthesis of anticoagulant proteins C and S. It is important to remember oral anticoagulants do not affect existing clotting factors; rather, they prevent extension of an existing thrombus and new thrombi formation. For this reason, its efficacy can take several days to achieve and should be monitored closely.

        Direct thrombin inhibitors (DTIs), like Pradaxa, are oral anticoagulants that block thrombin activity to prevent clot formation. Their greatest attribute is that, unlike warfarin, DTIs do not require regular INR monitoring.

        Aspirin, a platelet aggregation inhibitor, prevents the synthesis of thromboxane A2 and prostacyclin, which are key components of platelet aggregation and vasoconstriction. Dipyridamole, another type of platelet aggregation inhibitor, induces vasodilation and reduces levels of cAMP that are associated with platelet adhesiveness.

        ADP induced platelet-fibrinogen binding inhibitors such as clopidogrel (Plavix) block the binding of ADP to its platelet receptor, which in turn prevents activation of the GPIIb/IIIa complex necessary for clot formation.

        Platelet glycoprotein IIb/IIIa inhibitors (GPIIb/IIIa) like abciximab (ReoPro) block the GPIIb/IIIa binding site to inhibit platelet aggregation. Whereas anagrelide (Agrylin), a phosphodiesterase 3 (PDE3) inhibitor, induces both thrombocytopenic effects as well as prevention of platelet aggregation.

        Thrombolytic agents are aimed at the conversion of plasminogen to plasmin. The plasmin enzyme breaks down fibrin as well as fibrinogen, resulting in dissolution of the blood clot.

        
            
                
                    Table
                    4.4.9 Agents That Act on Blood Subclasses
                
                
                    
                        	Subclass
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
Heparin
                        
                            
                                	heparin sodium

                            

                        
                        	
                            
                                	Prevention or treatment of venous thromboembolism (VTE) including deep vein thrombosis and pulmonary emboli

                                	Prevention of arterial ischemic events including cerebrovascular attack (CVA), acute myocardial infarction (MI), and intermittent atrial fibrillation

                                	Prevention and treatment of peripheral arterial thrombosis

                            

                        
                        	
                            
                            

                            Contraindications:
                            
                                	Uncontrolled active bleeding

                                	Pregnancy (heparin, enoxaparin can be used in pregnancy)

                                	Hemorrhagic blood dyscrasias

                            

                            
                            

                            Precautions:
                            
                                	All patients should be monitored closely for uncontrolled bleeding

                                	There are an extensive number of drug-to-drug, drug-to-food, and drug-to-disease interactions that may occur; close INR monitoring may be required

                                	May cause increase in liver enzymes and impair hepatic function

                            

                            
                            

                        
                        	
                            Localized injection site irritation, hemorrhage, easy bruising, headache, dyspepsia, epistaxis, abdominal pain, diarrhea

                            
                            

                        
                    

                    
                        	
Low molecular weight

                            heparin (LMWH)
                        
                            
                                	enoxaparin (Lovenox)

                            

                        
                    

                    
                        	
Oral anticoagulants 
                        
                            
                                	Classic—warfarin (Coumadin)

                                	Direct thrombin inhibitor (DTI)
                                    
                                        	dabigatran (Pradaxa)

                                        

                                        	rivaroxaban (Xarelto)

                                    

                                

                            

                        
                    

                    
                        	
Platelet aggregation 

                            inhibitors 
                        
                            
                                	Traditional
                                    
                                        	acetylsalicylic acid (aspirin)

                                        	dipyridamole (Persantine), aspirin/dipyridamole ER (Aggrenox)

                                    

                                

                                	ADP induced platelet-fibrinogen binding inhibitors

                                    
                                        	clopidogrel (Plavix)

                                        	ticlopidine (Ticlid)

                                    

                                

                                	Platelet glycoprotein IIb/IIIa inhibitors (GPIIb/IIIa)
                                    
                                        	abciximab (ReoPro)

                                        

                                        	tirofiban (Aggrastat)

                                    

                                

                                	Platelet aggregation inhibitors—phosphodiesterase 3 (PDE3) inhibitors

                                    
                                        	anagrelide (Agrylin)

                                        	cilostazol (Pletal)

                                    

                                

                            

                        
                    

                    
                        	
Thrombolytic agents
                        
                            
                                	alteplase-tPA (Activase)

                                	reteplase (Retavase)

                                	streptokinase (Streptase)

                            

                        
                    

                
            

        

        Education

        
            	Counsel patients on the gravity of any signs or symptoms of bleeding—when to call 911
                
                vs. contacting primary care provider

            	Assess patient's fall risk; review with safety measures and fall prevention strategies

            	Highlight the vast number of drugs, foods, and supplements that can interact with efficacy of anticoagulant therapy. Emphasize the importance of lab monitoring as appropriate

        

        takeaways

        
            	Know important teaching points for each class.

            	Orthostatic hypotension is a concern with diuretics and antihypertensive medications, especially if a patient is being treated with meds from both classes.

            	Beta-blockers lower the heart rate and blood pressure, can mask signs of hypoglycemia, and induce bronchospasm.

            	Angioedema can occur with ARBs and ACEIs.

            	Dry cough can occur with ACEIs; the patient needs to be treated with a different class of antihypertensive.

            	Grapefruit juice is problematic with statins, amiodarone, and CCBs.

            	Warfarin is contraindicated in pregnancy.

        

    
        
        

        Lesson 5: Respiratory

        
            Learning Objectives

            
                	Understand medications commonly used to treat disorders of the respiratory system

                	Develop a patient education plan specific to respiratory medications

            

        

        
            
            Note: the tables below offer truncated drug profiles and do not cover all medications in each category. For complete drug information, consult a medication manual.

        

        Medications used to treat the respiratory system are aimed at treating and minimizing symptoms, preventing complications, and decreasing the progression or rate of progression of diseases of the respiratory tract (e.g., asthma, COPD). This lesson covers medications used to treat conditions of the lower respiratory tract. Often lower respiratory tract symptoms are exacerbated by upper respiratory disorders (i.e., allergic rhinitis). The upper respiratory disorder must be treated appropriately to get optimal treatment of the lower respiratory tract disorder. See Chapter 4, Lesson 12, regarding antihistamines and nasal corticosteroids.

        Definitions

        
            	
Metered dose inhaler (MDI): distributes medication in a liquid form with each inhalation

            	
Hydrofluoroalkane (HFA): propellant used in MDI to propel the medication out of the canister

            	
Dry powder inhaler (DPI): distributes medication in a powder form; medication is either kept in a reservoir or a capsule/tablet is loaded into the inhaler for each dose

        

        Bronchodilators (Beta 2-agonistS) and Antimuscarinics

        Mechanism of Action

        

        Beta-2 agonists cause relaxation of smooth muscle via stimulation of the beta2-adrenergic receptors, which antagonize bronchoconstriction activity. There are two types: short-acting (SABA) and long-acting (LABA).

        

        Antimuscarinic (anticholinergic) agents block the bronchoconstrictor effects of acetylcholine on M3 muscarinic receptor of airway smooth muscle. There are two types of antimuscarinic agents: short-acting (SAMA) and long-acting (LAMA).

        
            
                
                    Table 4.5.1 Bronchodilators

                
                    
                        	Examples
                        	Indications
                        	Prescribing considerations
                        	Side effects/adverse effects
                    

                
                
                    
                        	
Beta-2 agonist

                            
                                	SABA
                                    
                                        	albuterol (Proair, Proventil, Ventolin)

                                        

                                        	levalbuterol (Xopenex) 

                                    

                                

                                	LABA
                                    
                                        	salmeterol (Serevent Diskus)

                                        	indacaterol (Arcapta)

                                        	olodaterol (Striverdi)

                                        	arformoterol (Brovana)
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