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Part I Overview and Test-Taking Strategies















How to Use This Book


This book is not designed to reteach the Family Nurse Practitioner curriculum. Instead, it is designed to refresh and review key concepts and elements that are commonly asked on the Family Nurse Practitioner (FNP) certification exams.


Diagnostic error is a known major cause of patient harm in health care, and there has been an increasing demand from accrediting and regulatory bodies in health care to expand educational opportunities that focus on developing clinical reasoning skills. We encourage readers to use this book for certification examination preparation, specifically to practice how to think through case-based and application-level questions.




STEP 1: Familiarize yourself with the exam.


The first part of this book, Part I, covers FNP exam basics, test preparation tips, and using online materials and resources. Part I will also teach you how to use Kaplan’s Nurse Practitioner Decision Tree and navigate clinical test questions and cases.


In addition, look up the blueprints for the certification examination of interest. Accrediting bodies post these outlines and indicate the task areas or domains that are imperative for review. Following are the links to these accrediting organizations:




	•American Association of Nurse Practitioners (AANP): aanpcert.org/



	•American Nurses Credentialing Center (ANCC): nursingworld.org/our-certifications/family-nurse-practitioner/











STEP 2: Review by body system or review by chief concern.


Nurse practitioner education and practice today focus more than ever on clinical reasoning. Accordingly, this edition of the book is recrafted to include contextual examples of clinical decision-making. Approaching your study content as organized groupings of information—and then comparing, contrasting, and otherwise interacting with that set of information—will maximize the benefit you get from your review time.


We recommend either of the following approaches:




	•Pick a body system and review all the chapters covered for each common chief concern involving the larger body system.



	•Pick a chief concern and review the chapter regarding the common diagnoses considered for this chief concern.






In each chapter, you will encounter a basic overview of the chief concern and a patient scenario that aids with clinical reasoning and decision-making. Each chapter covers pathophysiology, assessment, diagnostic, disposition, and treatment considerations for each diagnosis. Answer the practice questions at the end of each chapter to test your knowledge.










STEP 3: Take a practice test.


When nearing your exam date, take a full-length FNP practice test. You may choose to take the American Association of Nurse Practitioners (AANP) practice test, the American Nurses Credentialing Center (ANCC) practice test, or both.




	•Start with the practice test that matches the test for which you are scheduled. Kaplan offers robust practice tests that follow the respective organization’s blueprint and simulate the format, content, question types, and difficulty of the actual tests for a truly exam-like practice test experience.



	•After completing your practice test, review and remediate each practice question. Carefully read and understand the rationale.






Also consider using Kaplan’s Micro Virtual Sim product within the FNP Review Course to further test your clinical reasoning skills. The simulated patients in these cases will test your critical thinking skills through situational judgment within a clinical setting. Micro Virtual Sims are also an excellent resource for new practicing FNPs to build confidence, knowledge, and skills.


Find information about Kaplan’s FNP practice tests, simulations, and more at: kaptest.com/nurse-practitioner/np-review-course







STEP 4: Register for the exam and continue studying.


Schedule your FNP exam several weeks or months in advance. Create a study plan or follow the one offered on Kaplan’s website. Re-review all topics, focusing on any weaker areas.


With consistency, focus, and a plan, you can pass the FNP certification exam and become a practicing FNP. Good luck!















Introduction


“When do we get to do the thing where it feels like we’re real clinicians?”


That question is the main driver for the development of this book. Learners are eager to perform the tasks that feel like true clinical care, especially after months of diligently studying clinical conditions and reviewing how to conduct patient visits. This book is meant to help and inspire learners who want to put all those clinical skills together to determine diagnoses and help improve the lives of patients. Whether you are progressing through a training program, getting ready to certify for practice, or training to practice in a new clinical field, this book is meant for you. The writers sincerely hope their experience helps you build confidence and leverage your knowledge for personal and patient success.




The Second Edition of This Book


Given the increasing focus on clinical reasoning in education and in practice, we decided to recraft this second edition of Family Nurse Practitioner Certification Prep to show examples of clinical decision-making. This edition focuses on how to apply clinical skills related to a differential diagnosis. Each chapter in this book is an example of how a seasoned clinician might reason through a differential diagnosis related to a specific chief concern. It thus bolsters one of the most important skill sets in clinical practice.


Use the clinical reasoning examples in this book as just that—examples. The recommended assessment, differential, and plan for any patient’s case are highly specific, applying to that patient at the time of care. The chapters here will not provide the specific answers or reasoning processes needed for patient cases that are not represented here. They will, however, provide helpful illustrations of reasoning that you can adapt to other patient cases you might see.







Kaplan’s FNP Review Course


This book is one piece of a robust suite of products meant to help you succeed and become the best clinician you can be. For more complete information on disease states and clinical knowledge, we recommend Kaplan’s Family Nurse Practitioner (FNP) Review Course. The course includes the following online review materials:




	•100+ short videos. The videos (average length: 15 minutes) present a detailed review of clinical knowledge related to a wide range of disease states.



	•Prefilled study guides for each organ system. The study guides add details on the conditions and disease states presented in our videos.



	•Several practice tests plus Qbank with 1,000+ questions. The practice tests and question bank have been closely matched to the blueprints of the certifying examinations to create highly exam-like practice.



	•Micro Virtual Sims. These are short, simulated patient encounters (average completion time: 10–15 minutes) designed to give you practice applying your clinical reasoning skills. Each simulation addresses all the basics of decision-making involved in a patient visit.






The FNP Review Course focuses strongly on development of clinical reasoning skills and is meant to help learners succeed not only on the certification exam, but also in practice.


Kaplan’s website also provides a sample study schedule to help you stay on track as you prepare for your certification exam. It is especially powerful in guiding study using Kaplan’s FNP Review Course, but it also can be adapted and used with your own materials.







Additional Clinical Reasoning Resources from Kaplan


Besides preparing candidates for an FNP certification exam, this book can also guide learners who are working through other clinical reasoning educational materials that use Kaplan’s i-Human Patients product (graduate-level nursing, physician associate, medical programs, etc.). i-Human Patients is an interactive platform that guides learners through simulated patient encounters, from history-taking and physical examination through differential formation, diagnostic testing, diagnosis, and management planning. The skills that this book strengthens are fundamental to successfully answering application-level or case-based questions in practice tests or Qbanks for other types of clinicians.







Overview of the Tests


The FNP certification examination is an entry-level, competency-based examination that tests a candidate’s clinical knowledge in family and individual health across the lifespan. A candidate who passes the certification exam demonstrates a mastery of the foundational knowledge to safely begin entry-level NP practice.


Becoming certified as a Family Nurse Practitioner is available from two credentialing bodies: the American Nurses Credentialing Center (ANCC®) and the American Association of Nurse Practitioners Certification Board (AANPCB). The ANCC and AANP certifications enable FNPs to work in any primary care clinical setting and in any state. There are many similarities and slight differences between the two exams.


Historically, the ANCC exam (nursingworld.org) had a greater focus on research and theory and was considered more appealing for NPs pursuing academic positions. It was updated in 2022 to include more clinical information and less theory and research. Currently, the ANCC exam includes questions on clinical information, decision-making, and professional practice. The ANCC revises its test’s blueprint (i.e., outline of exam content) about every 3–5 years.




	•Registration fees: $395; $295 for American Nurses Association (ANA) members, $340 for ANCC members; higher fees for paper applications



	•Testing sites: administered at Prometric testing centers



	•Exam time: 3.5 hours



	•Question count: 175, consisting of 150 scored questions and 25 unscored pretest questions; scored and unscored questions are indistinguishable on the test



	•Question types: multiple choice, multiple response, drag-and-drop, hotspot.



	•Credential duration: 5 years






The AANP exam (aanpcert.org/) focuses on clinical content. Set percentages of questions reflect patient assessment, diagnosis, planning, and evaluation. It also includes questions on minor procedures that are commonly performed in the office setting. AANP exams are developed annually and released every January. All items are reviewed to ensure consistency with current clinical guidelines and references published at the time the exam is developed.




	•Registration fees: $315; $240 for AANP members and American Academy of Emergency Nurse Practitioners (AAENP) members; higher fees for paper applications



	•Testing sites: administered at Prometric testing centers



	•Exam time: 3 hours



	•Question count: 150, consisting of 135 scored questions and 15 unscored pretest questions (indistinguishable on the exam); pretest items are included to validate the questions for use on future exams and are indistinguishable from scored items.



	•Question type: multiple choice (all 150 items)



	•Credential duration: 5 years






Both are computer-based exams, and candidates can apply year-round. The table summarizes major features of the two certification exams.


















	 

	ANCC


	AANP











	Test content


	
Clinical


Professional practice



	
Clinical


In-office minor procedures








	Fees


	
$395


$295 (ANA members)


$340 (ANCC members)*



	
$315


$240 (AANP members)


$240 (AAENP members)*








	Application URL


	nursingworld.org


	aanpcert.org







	Authorization to test


	120 days


	120 days







	Exam duration


	3.5 hours


	3 hours







	Number of questions


	
175


(150 + 25 pretest items)



	
150


(135 + 15 pretest items)








	Question formats


	
Multiple choice


Multiple response


Drag-and-drop


Hotspot



	Multiple choice







	Test results


	
Pass/fail


Immediate: preliminary


Official: mailed



	
Pass/fail


Immediate: preliminary


Official: mailed








	Credential offered


	FNP-BC


	FNP-C










*Prices are as of January 2025


Each of the two certifying bodies provides a handbook to walk exam candidates through the testing process. We recommend using the test blueprints, reference lists, and sample questions that are available on their respective websites to direct your study.


Scoring of both certification exams is criterion-referenced. The test-maker’s goal is to define what a competent entry-level FNP should know.


The test determines an exam candidate’s raw score at the conclusion of testing. Then a conversion formula converts each examinee’s raw score into a scaled score. Passing is not based on what other candidates score. Rather, you must achieve at least the minimum scaled score set by the credentialing body to pass the exam.




	•ANCC: The maximum score is 500. A scaled score of 350 or higher is required to pass.



	•AANP: The maximum score is 800. A scaled score of 500 or higher is required to pass.






Results are conveyed as “pass” or “fail” at the testing center upon completion of the examination. You will not receive a scaled score or a percentage. Note that a preliminary report of “pass” from the testing center is not official notification; it does not indicate active NP certification status and cannot be used for employment or licensure.


Retesting. Not everyone passes their NP certification exam on the first try. Both certification bodies provide opportunities to retake the test for candidates who do not pass.




	•ANCC: Examinees may apply to retake the certification exam 60 days after the last testing date. The exam can be taken up to 3 times in a 12-month period.



	•AANP: Examinees may apply to retake the test after completing at least 15 hours of advanced practice nursing continuing education in the area(s) of weakness identified on the score report. The exam can be taken up to twice per calendar year.






See the ANCC and AANP websites for the most current information on retesting.


Recertification. Examinees who pass either exam are credentialed for 5 years, at which time FNP certification must be renewed.




	•ANCC allows a number of options to meet recertification criteria; one of these is practice hours in addition to the required continuing education hours.



	•AANP requires 1,000 practice hours in addition to the required continuing education hours.






See the candidate handbook of the relevant certifying board for full information on renewal of certification.










Readiness for the FNP Certification Exam


Recent pass rates demonstrate the importance of a dedicated review before you sit for the exam. Be methodical in your test preparation to build a strong foundation of content knowledge. Then put your knowledge to the test:




	•Understand your strengths and weaknesses.



	•Create a study schedule to tackle all content areas, but especially your weak areas.



	•Take a series of practice tests and/or practice questions, and study the rationales of your incorrect and correct answers.



	•Take a review course to provide further structure and reinforce your preparation.






All of these steps will prepare you to apply your FNP knowledge successfully when answering questions on the certification exam.


Here are a few more reminders and tips to promote your success on the FNP certification exam:




	•Review the handbook and blueprint for the exam you will be taking. These are available on the test-makers’ websites.



	•Register with Prometrix. Review the rules for registration and test attendance at your individual testing site. Be sure to schedule well in advance of your desired exam date.



	•Take the practice tests. Mimic test-day conditions as closely as possible: Set yourself up in a quiet area, with no food or drinks around, and allow the same amount of uninterrupted time as your test (3.5 hours for ANCC, 3 hours for AANP).



	•Map out or drive by the test center. Practicing your drive to the test center may reduce the unfamiliar aspects of your test day. Including time for the unexpected in your plan will also help you arrive in a timely, unflustered fashion.






Last but not least, take a final day off from study on the day before the exam. Don’t cram at the last minute since it usually doesn’t help. What does help on the day before the test is to relax and do something joyful to help reduce your level of stress. Exercise, hydrate well, and eat healthy. Then get plenty of sleep the night before so you are refreshed and ready to tackle test day!


















Kaplan’s Nurse Practitioner Decision Tree


The Nurse Practitioner Decision Tree is Kaplan’s critical thinking framework to navigate clinical test questions.


[image: An illustration of a tree representing the decision-making process for selecting correct answers on the FNP certification exam. The trunk divides into three major segments: Topic, Strategy, and Outcome. Topic subdivides into assessment, diagnose, plan, and follow-up or professional practice. Strategy subdivides into brainstorm, cues, intuition, and flag. Outcome has no subdivisions.]


Test questions on the FNP certification exams are typically multiple-choice items with four answer options. In general, the components of a multiple-choice exam question are as follows:




	•The stem of the question. The stem includes the scenario describing the patient, the patient’s problems or health care needs, and other relevant information. It also includes a question or an incomplete statement. This is the question that you must answer.



	•Three incorrect answer options, also known as distracters.



	•The correct answer.






From the four options, you must choose the single best answer. The three distracters are designed to sound logical. They may even be based on information provided in the stem, but they don’t really answer the question. Other incorrect answers may be actions that are common practice but not ideal NP practice. Most answer choices are written at the application level, so you will not be able to select answers based on recognition or recall. You must understand the principles of clinical care in order to select the correct response.


Let’s look at how to apply the Nurse Practitioner Decision Tree, step by step, when answering clinical test questions.




Step 1: Identify the Topic


First, identify key elements of the question’s scenario, if a scenario is present, and the topic that the question stem is asking about. The stem may ask about assessment, diagnosis, testing, plan, or evaluation. Alternatively, the question may ask you to make a diagnosis and then request additional information about it.




	
•Assessment includes obtaining relevant primary or additional health history or physical examination elements that determine a specific diagnosis.




	•Make sure to identify risk factors related to conditions that are often present in past medical and social history.



	•Determine normal versus abnormal historical and physical examination findings.



	•Identify red flags that compromise patient safety.








	
•The question may require you to determine a diagnosis based on the history, physical examination, and diagnostic elements listed in the scenario.




	•Elements from history, physical examination, and diagnostics should align so that the diagnosis chosen is a logical conclusion based on the information given.



	•Apply your knowledge of anatomy and pathophysiology.



	•Also consider epidemiology. Certain conditions affect certain patient populations more or less, and some conditions are more or less common in the general population. Select your answer to fit not only the patient’s characteristics but also any epidemiologic information related to diagnosis incidence and prevalence.








	
•Know which diagnostic tests rule in or rule out diagnoses on a differential. Interpretation and analysis of test results are also important to diagnosis.




	•Know what levels of specific tests or which elevations or depressions in values indicate specific diagnoses.



	•Know the “gold standard” tests for common and concerning diagnoses, and choose these diagnostic tests in answer choices when appropriate.



	•Consider adverse effects and evidence, and choose testing that best fits the patient’s needs.








	
•Some questions will require you to develop a plan that is relevant to a specific condition. Recall, apply, and analyze pharmacologic and nonpharmacologic elements and implement appropriate treatment.




	
•Choose answers that reflect the correct scope of practice and determine the need for a referral.




	•Before selecting answers that send a patient to a specialist, complete all necessary additional assessment testing and validate the diagnosis.



	•Analyze patient education, its efficacy, and the use of therapeutic communication principles. Select answer choices that show effective technique.



	•Consider the expected effects, adverse effects, and indications of treatments. Prioritize the selection of plan-related answer choices that are first-line and safe for the patient.



	•Always prioritize patient safety. Dismiss planning options that may cause patient harm.



	•Select answer options supported by evidence.



	•Select options that meet the patient’s immediate needs and issues.



	•Choose plan-related answers that meet professional practice guidelines and ethics.












	
•Evaluate the need for follow-up or (at follow-up visits) the need for adjustment of care for the ongoing management of acute and chronic conditions.




	•Identify conditions that require immediate or emergent follow-up, addressing patient safety first.



	•Always ensure that the option selected meets the guidelines for ethical practice.
















Step 2: Apply the Strategy


Once you have identified the question’s topic, apply strategy related to answering multiple-choice questions.




	•Before looking at the answer choices, brainstorm answers based on the topic that you identified in 
Step 1. Then, identify the option or options that most closely relate to the answer you predicted.



	
•Look for item-based cues. The following tips are not foolproof but may help if you don’t know the answer:




	•Choose the most correct answer choice, even if several alternatives are potentially correct. Use patient cues and evidence-based information to eliminate less appropriate answers.



	•Longer answers are often the correct ones.



	•Look for repeated words in both the stem and the answer choices since those may indicate a correct choice.



	•Consider grammatical cues when one answer choice fits the stem grammatically over others.



	•Consider answers that are similar in content or idea and eliminate or choose one of those, depending on the context of the question.



	•Eliminate choices that contain absolute terms (like always and never) since those are rarely true.








	•Pay attention to the option that you gravitate toward first. If you have done the work of studying methodically and thoroughly, trusting your intuition can help you select the correct answer.



	•Rather than spending disproportionate time on any one question, flag questions that you are unsure of. Come back to them after answering as many others as possible.














Step 3: Evaluate Outcomes


After identifying key concepts and applying multiple-choice question strategy, check outcomes.




	
•Be sure the option chosen is safe for patients and ensures the best possible patient outcome.




	•The option should follow current guidelines and current standards of practice.



	•It should be ethical and within the appropriate scope of practice.



	•It should also take patient factors into account, including patient preference and social determinants of health.








	•Check each selected answer to be sure it is the one that you intended as the final choice. Mistaken clicks happen!



	•Avoid changing initial answers unless you’re at least 90% sure that a different option is correct (i.e., you have definitively recalled a fact that runs counter to your previous selection). Changed answer choices are more likely to be incorrect than correct.






You now have just enough information to get started on the clinical reasoning journey presented in this book. Our goal is to build your confidence and provide knowledge and skills enabling you to succeed in your educational and clinical goals. Above all, we hope this guide will help you to help patients improve their lives and health.















Part II Integumentary Chief Concerns















Chapter 1 Chief Concern: Red, Tender Skin




Topics Included in This Chapter:


Breast cancer • Burns • Cellulitis • Erysipelas • Erythema multiforme • Stevens-Johnson syndrome (SJS) • Toxic epidermal necrolysis (TEN) • Folliculitis • Furuncles • Herpes simplex • Herpes zoster • Impetigo • Necrotizing fasciitis • Paronychia • Pressure injury





Skin redness is a common chief concern in primary care practice, and deducing its cause can be a challenging process. In this chapter, a trained dermatology advanced practice provider shares an approach to reasoning through a case in which a patient presents with red, tender skin. The case scenario provides a grounding point for study, and the following sections guide you from the basic science of red, tender skin’s expression on the body through history-taking, physical examination, testing, and treatment.


Patient scenario: A 45-year-old female presents to urgent care with red, tender skin on her chest. The condition has been present for about a month, and she has tried over-the-counter remedies without relief.




Pathophysiology


Immune reaction to external factors:




	
•Generalized lesions:




	•Systemic reaction may occur up to a week after specific medications have been taken. The rash will be symmetric and appear as hives, as may occur in Stevens-Johnson syndrome (SJS).








	
•Localized lesions:




	•Inflammatory reaction to an invading bacteria causes tenderness and erythema local to the invasion. This process occurs in cellulitis, erysipelas, folliculitis, furuncles, impetigo, and necrotizing fasciitis.



	•An inflammatory reaction to invading viruses travels along nerve roots or occurs in specific areas of the skin and causes hypersensitive pain and sores. This process occurs in herpes zoster and herpes simplex infections.











Autoimmune reaction to internal factors:




	
•Generalized:




	•A very rare condition, an immune reaction rash may generate a variety of erythematous plaques and/or blisters; occurs in erythema multiforme.



	
•Malar rash over the cheeks or nodules on the scalp may indicate systemic lupus erythematosus, which has cutaneous and discoid forms.











	
•Localized:




	•Skin degradation due to constant pressure results in localized, red areas; occurs in pressure injury.



	•Destruction of integumentary skin layers by excessive heat or chemical exposure leads to red, tender areas, as occurs in burns.



	•Inflammatory reaction to atypical cellular propagation may lead to local, tender, red areas, such as occurs in breast cancer.
















Assessment




Triage & Safety




	•Vitals: Attend carefully to temperature, pulse, and blood pressure, since some systemic conditions may be more immediately life-threatening. These conditions include SJS, toxic epidermal necrolysis (TEN), and necrotizing fasciitis. Weight changes may correlate with local redness in breast cancer.



	•General assessment: Location of sores is relevant; zoster on the face or tip of the nose can result in blindness. The extent of sores can dictate more severe presentations of otherwise stable conditions; extent of sores matters in pressure injuries, burns, erysipelas, and cellulitis.











History of Present Illness


Onset and timing, triggers: When did the erythema start? Does the patient have any previous trauma or surgery to the affected area? Does the patient take medications?




	•Timing characterizes the illness as having an acute or chronic onset.



	•Previous trauma or surgery increases the likelihood that red, tender skin is due to burns or cellulitis.



	•Certain medications lead to SJS and TEN.






Provoking/palliating factors: Does light pressure cause severe, burning pain?




	•Severe pain occurs in herpes zoster, herpes simplex, and burns.






Location and radiation: Is the erythema focal? Is the erythema generalized? Does the rash follow a distinct dermatome and does not cross the midline? Is the erythema near a nail bed?




	•Focal erythema makes cellulitis, erysipelas, furuncles, folliculitis, impetigo, necrotizing fasciitis, and burns more likely.



	•Cellulitis, erythema multiforme, SJS, TEN, and larger burns may have more generalized redness.



	•Herpes zoster rash does not cross the body’s midline.



	•Paronychia is an infection of the nail bed that may account for red, tender skin.






Associated symptoms: Is there purulent drainage? Are there any masses? Are there bullous vesicles? Is there any necrosis of the skin?




	•Purulent drainage makes cellulitis, furuncles, folliculitis, necrotizing fasciitis, and paronychia more likely.



	•Breast cancer’s redness may be accompanied by masses.



	•Erythema multiforme, impetigo, SJS, TEN, and more serious burns present with bullous vesicles.



	•Necrotizing fasciitis and deep burns may result in necrosis.














Past Medical, Family, & Social History


Past medical history: What chronic conditions have you been diagnosed with? Diabetes? Have you had any recent trauma or surgery? Been immobilized for a while?




	•Diabetes increases the risk of cellulitis and erysipelas.



	•Trauma makes cellulitis or burns more likely.



	•Bedbound state is a risk factor for pressure injury.






Family history: Any family history of breast or ovarian cancer?




	•Breast cancer in the family increases the risk of its presentation in a patient with red, tender skin.






Social history: What do you do for work? Do you use tobacco products?




	•Occupational exposure to heat or chemicals increases the risk for burns.



	•Extensive smoking history makes breast cancer more likely as a cause of red, tender skin.











Review of Systems & Physical Examination


Review symptoms related to systems that may cause the presentation of red, tender skin:




	
•Constitutional: Is there fever, chills, or weight loss?




	•These symptoms correlate with breast cancer, severe cellulitis, erysipelas, severe pressure injuries, severe burns, necrotizing fasciitis, TEN, and SJS.








	
•Integumentary: Have you seen eschar?




	•Eschar increases the likelihood of necrotizing fasciitis, SJS, and burns.








	
•Breast: Is there mass, nipple discharge, or peau d’orange/skin dimpling?




	•These symptoms increase the chance of breast cancer as the cause of tender skin.








	
•Immune: Do you have tender lymph nodes?




	•Tender nodes occur in breast cancer and localized infection.










Let physical examination follow the clues identified in the review of systems:




	
•Integumentary (localized): Inspect the area of the burn or pressure injury.




	•Erythema and pain, no blisters, no edema characterize first-degree burns.



	•Mottled white to pink to cherry red skin that is painful and blisters correlate with second-degree burns.



	•White, waxy, pearly, necrotic skin without hair and no pain characterize a third-degree burn.



	•Intact skin with areas of nonblanching erythema characterize stage 1 pressure injury.



	•Partial thickness loss of epidermis and some of the dermis and development of a shallow ulcer shows stage 2 pressure injury.



	•Complete thickness loss of epidermis and dermis extending to the underlying fascia represents stage 3 pressure injury.



	•Complete thickness loss of all skin layers, tissue necrosis, and possible damage to the bone-muscle interface represents stage 4 pressure injury.
















	
•Inspect area of trauma: Inflammation, pain, warmth, and swelling show cellulitis.




	•Inspect and palpate along dermatome lines: Painful, erythematous, pruritic grouped vesicles that do not cross the midline represent herpes zoster.



	•Inspect and palpate along skin folds: Vesicles that occur as serous or yellow fluid-filled bullae in the axillae, neck, groin folds, or face show impetigo.








	
•Integumentary (general/full body):




	•Acute, erythematous, fixed lesions occur. Then, the central color of the lesion may vary but is usually preceded by a vesicle in erythema multiforme.



	•Flat lesions that appear as dusky red or purpuric macules of varying degrees; these macules are often generalized, blisters then appear and may cover large areas of skin; the lips and oral mucosa are affected as well, and hemorrhagic lesions occur in SJS.



	•Early stages involve erythema and edema as seen in cellulitis; then vital signs become unstable along with fever, then cutaneous pain occurs along with the rapid progression of bullae, necrosis, ecchymosis, and possible crepitus in necrotizing fasciitis.








	•Hair-bearing areas: Inspect and palpate for papules and pustules, which indicate folliculitis. Painful inflammatory nodules characterize furuncles.



	•Nails: Inspect and palpate for periungual erythema, tenderness and edema, and possible exudate (pus) in paronychia.



	•Breast: Inspect and palpate for asymmetric solitary painless immobile lump, peau d’orange appearance, and nipple discharge in breast cancer.














Diagnostics




	•Clinical: The diagnosis for most of these diseases is based on physical exam findings, and a skin biopsy can confirm it.



	•Culture: For cellulitis or erysipelas that has developed a draining abscess.



	
•Imaging:




	•CT or MRI: Necrotizing fasciitis



	•Mammography: Breast cancer
















Disposition


Immediate hospitalization:




	•Burns (second and third degree): Immediate referral to a specialty burn center



	•SJS and TEN: Immediate hospitalization, requires an intensive care unit or burn center



	•Necrotizing fasciitis: Immediate hospitalization, requires an intensive care unit or burn center



	•Pressure injury stages 2–4: Hospitalization, referral to general or plastic surgery






Primary diagnosis performed by family practice, then referral to a specialist:




	•Breast cancer: Upon diagnosis, immediate referral to an oncologist






Primary treatment performed by family practice, then dermatology referral if not improving:




	•Folliculitis, furuncles, impetigo, paronychia, herpes zoster and simplex, burns (first degree), pressure injury (stage 1), erythema multiforme.



	•Treatment for stage 1 pressure injury includes changing positions frequently, using supportive cushions to help with position change.











Treatment


The table summarizes common treatment modalities for red, tender skin. Consider the origin or causative factor and closely match treatment to that cause.






















	Medication Class


	Indication/MOA


	Examples


	Expected Side Effects


	Adverse Effects











	Topical steroids


	
Sunburn, erythema multiforme


MOA: inhibit multiple inflammatory cytokines



	Clobetasol, triamcinolone, hydrocortisone


	Pruritus, irritation, folliculitis, skin atrophy, dryness, acneiform dermatitis, hypopigmentation, perioral dermatitis, striae


	With prolonged use (Cushing’s syndrome, hyperglycemia, cataracts, glaucoma, intracranial hypertension)







	Topical antibiotics


	
First-degree burn, folliculitis, impetigo, paronychia


MOA: inhibit protein synthesis



	Mupirocin, clindamycin, benzoyl peroxide


	Xerosis, erythema, burning, pruritus, peeling, headache


	Hypersensitivity reaction, anaphylaxis, angioedema, C. difficile diarrhea







	Oral antibiotics


	
Furuncles, impetigo, paronychia, cellulitis, erysipelas


MOA: inhibit protein synthesis



	Doxycycline, clindamycin, penicillins


	Nausea, vomiting, diarrhea, vaginitis, headache, abdominal pain, candidiasis, photosensitivity, skin hyperpigmentation, tooth discoloration


	Hypersensitivity reaction, pericarditis, autoimmune disorders, hemolytic anemia, neutropenia, hepatotoxicity, pancreatitis, esophagitis, pseudotumor cerebri







	Oral antivirals


	
Herpes zoster


MOA: inhibit DNA polymerase



	Acyclovir, valacyclovir


	Nausea, vomiting, diarrhea, vaginitis, headache, abdominal pain, dizziness, lethargy, confusion, agitation, photosensitivity


	Hallucinations, psychosis, encephalopathy, seizures, coma, thrombocytopenia, neutropenia, erythema multiforme, Stevens-Johnson syndrome










Patient scenario revisited: Upon examination, the patient had a generalized eruption of atypical targeted lesions, with many of them blistering and revealing a scalded appearance to the chest. The patient was immediately transferred to the hospital and placed in an intensive care unit. The patient spent several weeks in the intensive care unit and had several complications but is now back home and recovering.










Questions




	
1.A 30-year-old male presents to the office with a red, tender rash on his chest. The rash appears in the hair-bearing area of his chest after he shaved his chest hair. He states he researched his rash online and is convinced he has herpes zoster. Which finding is characteristic of herpes zoster? Select all that apply.




	A.Generalized body aches before skin eruption



	B.Blistering lesions



	C.Painful lesions



	D.Lesions occur along a dermatome and do not cross the midline



	E.Varicella infection as a child











Rationale: Herpes zoster clinical presentation is characterized by generalized body aches up to 48 hours before the eruption of lesions. The lesions are blistering, occur along a dermatome, and do not cross the midline. It arises due to latent nerve root involvement after varicella infection in childhood.




	
2.A 10-year-old male comes to the urgent care clinic today after burning his hand. The patient states that he was helping his parents cook breakfast when he accidentally touched the stove burner. The clinician notes that the patient has both second- and third-degree burns to the palm of his hand. Which is the most appropriate plan of care for this patient?




	A.Apply mupirocin topical ointment to the site and wrap it with a bulky dressing.



	B.Apply sulfadiazine cream to the site and wrap with a bulky dressing.



	C.Refer the patient to a hand specialist after the burn heals.



	D.Refer the patient to a burn specialty hospital.











Rationale: According to the American Burn Association, burns involving the hands and any third-degree burns need to be referred to a burn specialty hospital. Burns of this significance should be referred to a burn center because lack of treatment can lead to infection and possible limb loss. Also, if the patient waits for the burn to heal, then scar tissue may form, inhibiting future hand usage. Sulfadiazine and mupirocin should only be used on a burn of this significance under the guidance of a trained burn surgeon.




	
3.A 68-year-old male presents with a red and tender foot. The patient states he first thought the redness was due to a bug bite. He tried some over-the-counter creams, but nothing seemed to work. He tells the provider that he has a history of gout and has been taking allopurinol. The patient also states feeling feverish and has been taking acetaminophen. Upon examination, the foot appears dusky and has several bullae. The clinician diagnoses the patient with Stevens-Johnson syndrome (SJS). The patient believes he will get better with some oral antibiotics and rest. The clinician educates the patient on the severity of SJS by making which statement?




	A.“You are correct; this is just a simple case of cellulitis, and all you need is oral antibiotics.”



	B.“This is an aggressive infection, and you must double your acetaminophen dose and take oral antibiotics.”



	C.“This is an aggressive infection; you will need oral and topical antibiotics.”



	D.“Stevens-Johnson syndrome is caused by taking certain medications and needs immediate hospitalization because this reaction could be fatal.”













Rationale: Stevens-Johnson syndrome (SJS) is a rare severe drug reaction that is characterized by flat lesions that appear as dusky red or purpuric macules of varying degrees. These macules are often generalized, and blisters then appear and may cover large areas of skin. The lips and oral mucosa are affected as well, and hemorrhagic lesions occur. The medications that are most frequently associated with SJS are allopurinol, acetaminophen, antibiotics, and anticonvulsants. Treatment requires hospitalization due to disease severity.
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Chapter 2 Chief Concern: Itchy Rash




Topics Included in This Chapter:


Atopic dermatitis • Candidiasis • Contact dermatitis • Psoriasis • Scabies • Tinea





Rash is a common chief concern in primary care practice. It stems from a variety of causative factors, which can make it a tricky illness to diagnose and treat. In this chapter, a trained dermatology advanced practice provider shares an approach to reasoning through a case in which a patient presents with an itchy rash. The case scenario provides a grounding point for study, and the following sections guide you from the basic science of rashes’ expression on the body through history-taking, physical examination, testing, and treatment.


Patient scenario: A 38-year-old male presents to urgent care with an itchy rash. The patient states that the rash has been present for several months and that he has tried over-the-counter medicine for itching, but it provides no relief.




Pathophysiology


Itching:




	•Neurologic response: Acute itch is caused by stimulation of neural sensory receptors in the skin. These receptors send a message to the brain, which provokes a motor response.



	•Inflammatory and/or neurologic response: An itch is categorized as chronic if it lasts over 6 weeks. It can be due to inflammatory, neuropathic, or a combination of both inflammatory and neuropathic responses.






Rash:




	
•Immune reaction to external factors:




	
•Generalized lesions:




	•Systemic reaction may occur with allergic reaction, drug reaction, virus exposure, and bacterial infection.








	
•Localized lesions:




	•Inflammatory reaction to an invading bacteria causes rash and itching.



	•Skin itching and redness may occur due to local exposures to external toxic materials (hypersensitivity reaction).













	
•Autoimmune reaction to internal factors:




	•Generalized: Malar rash over the cheeks or nodules on the scalp may indicate systemic lupus erythematosus, which has cutaneous and discoid forms.



	•Localized: Skin itching and redness may occur due to excessive immune reactivity to the body’s own materials (hypersensitivity reaction).
















Assessment




Triage & Safety




	•Fever may indicate systemic spread of infection or systemic reaction.



	•Increased respirations and decreased oxygen saturation may indicate life-threatening systemic allergic reaction.



	•For both of the above, tachycardia and hypotension indicate systemic instability and require immediate emergency care.











History of Present Illness


Onset and timing: When did the itchy rash start? Is it worse at night?




	•If the rash is acute and itch is severe, then consider strong topical steroids.



	•Scabies pruritus tends to worsen at night.






Provoking/palliating factors: Does anything make the itchy rash feel better, like over-the-counter steroids, diphenhydramine, or a hot shower? Does the rash get worse after a shower, sweating, or exercise?




	•Atopic dermatitis, contact dermatitis, psoriasis, and scabies may improve with steroids, diphenhydramine, or a hot shower.



	•Tinea and candidiasis may worsen after a shower, sweating, or exercise.






Quality: Does the patient get relief by scratching the itch? (atopic dermatitis, contact dermatitis, psoriasis, scabies)


Location and spread, severity: Does the patient state the itchy rash is in one area, multiple locations, or generalized? Is itching without rash localized to hair-bearing areas? How does the patient rate the intensity of the itch on a scale from 1 to 10?




	•Localized areas or less itchy rashes receive topical therapy, while larger rashes or more intense itching over larger surface areas may require oral steroids.



	•Pediculosis and scabies occur in hair-bearing areas.



	•Itching severity dictates treatment planning.






Associated symptoms: Does the patient report itching? Does another person the patient is in close contact with have the rash? Fever? Dyspnea?




	•Itching characterizes atopic dermatitis, contact dermatitis, psoriasis, scabies, tinea, and candidiasis.



	•Scabies is transmissible by close contact.



	•Fever accompanies pediatric viral exanthem or complicated bacterial infection.



	•Dyspnea accompanies anaphylactic rash.











Past Medical & Social History


Past medical history: Any history of allergic rhinitis, asthma? Immunocompromised or diabetes?




	•Atopic dermatitis often co-occurs with allergic rhinitis and asthma.



	•Candidiasis occurs more often in patients with diabetes or who are immunocompromised.






Social history: Does the patient live in a long-term care facility or among a marginalized population?




	•These settings make scabies and pediculosis more likely.











Review of Systems & Physical Examination


Review symptoms related to systems that may cause the presentation of the itchy rash:




	•General/constitutional: Fever, chills, sweats (bacterial or viral infectious etiologies).



	•Integumentary: In addition to rash and itching, ask about purulence, excoriations, induration, fluctuance, and streaking (complications of scratching, such as cellulitis or abscess).



	•Cardiorespiratory: Ask about shortness of breath or chest tightness (medication reaction, anaphylactic rash).



	•Gastrointestinal: Ask about nausea, vomiting, or diarrhea (pediatric viral rashes).






Let physical examination follow the clues identified in the review of systems:




	
•Integumentary: Inspect and palpate the skin.




	•Scaly erythematous plaques, lichenification, and hyper- or hypopigmentation represent atopic dermatitis.



	•One or more annular erythematous plaques with an active border and central clearing characterize tinea.



	•Erythematous lesions on the skin folds that may have vesicles and pustules represent candidiasis.



	•Erythema, vesicles, bullae, scaly plaques, erosions, lichenification, and fissures show contact dermatitis.



	•Sharply demarcated erythematous silver-scaled plaques located on any area of the skin surface and positive Auspitz sign represent psoriasis.



	•Burrows or a fine, thread-like line with a terminal blackhead, erythematous papules located on the flexor area of the wrist, axillae, areolae, interdigital web space, umbilicus, genitals, or buttocks represent scabies.








	•Cardiorespiratory: Auscultate heart and lungs to screen vital organ function.



	•Gastrointestinal: Palpate and auscultate to estimate severity of any reported gastrointestinal symptoms.














Diagnostics


Clinical: Diagnosis is often based on physical exam findings. If uncertain or unresponsive to initial treatment, skin biopsy provides additional guidance.










Disposition




	•Atopic dermatitis, tinea, candidiasis, contact dermatitis, psoriasis, scabies: Family clinic treatment, referral to a dermatologist if symptoms unresolved



	•Anaphylactic rash: Immediate emergency department referral











Treatment


The table summarizes common treatment modalities for itchy rashes. Keep in mind there are many options available outside of oral steroids and simple topical steroids, so consider the origin or causative factor for the rash and closely match treatment to that cause.






















	Medication Class


	Indication/MOA


	Examples


	Side Effects


	Adverse Effects











	Topical steroids


	
Atopic dermatitis, contact dermatitis, psoriasis


MOA: inhibit multiple inflammatory cytokines



	Clobetasol, triamcinolone, hydrocortisone


	Pruritus, irritation, folliculitis, skin atrophy, dryness, acneiform dermatitis, hypopigmentation, perioral dermatitis, striae


	With prolonged use (Cushing’s syndrome, hyperglycemia, cataracts, glaucoma, intracranial hypertension)







	Topical calcineurin-inhibitors


	
Atopic dermatitis


MOA: inhibit T-lymphocyte activation



	Tacrolimus


	Erythema, headache, skin infection, hypersensitivity reaction, fever, asthma, upper respiratory infection


	Anaphylaxis, skin cancer, lymphoma, acute renal failure, eczema







	Antifungals (topical and oral)


	
Candidiasis, tinea


MOA: inhibit ergosterol synthesis and disrupts fungal cell membrane integrity



	Ketoconazole, terbinafine, clotrimazole, ciclopirox


	
Pruritus, irritation, burning, alopecia, photosensitivity (topical)


Nausea, dizziness, abdominal pain, diarrhea, headache, elevated liver enzymes (oral antifungals)



	
Hypersensitivity reaction, angioedema (topical)


Hepatic failure, hepatotoxicity, adrenal insufficiency, anaphylaxis, thrombocytopenia (oral)








	Antiparasitics


	
Scabies


MOA: alter parasite cell membrane function



	Permethrin topical, ivermectin topical


	Burning, pruritus, erythema, numbness, tingling


	None reported







	Synthetic vitamin D


	
Psoriasis


MOA: induces cell differentiation and inhibits cell proliferation



	Calcipotriene


	Skin irritation, burning, rash, pruritus, psoriasis exacerbation, erythema, dermatitis


	Hypercalcemia










Patient scenario revisited: The patient presented with psoriasis symptoms (a silvery, plaque-like rash, flaking and scaling, and severe itching). The provider diagnosed the patient based on signs and symptoms and a positive Auspitz sign. The patient was given topical clobetasol in a liquid preparation, and symptoms improved.










Questions




	
1.A 38-year-old male presents with a silvery, plaque-like rash on the scalp, ears, and neck that is flaking and scaling. He rates the itch a 10 out of 10 and states that he has been scratching so much that his hair is falling out. The clinician notes the patient has a positive Auspitz sign to confirm the diagnosis of psoriasis. Which finding is consistent with a positive Auspitz sign?




	A.The removal of the silvery scale resulted in pinpoint bleeding



	B.Lichenified erythematous plaques on the flexural surfaces



	C.An annular erythematous plaque with an active border



	D.An erythematous burrow











Rationale: Auspitz sign is the removal of a psoriasis plaque, which results in pinpoint bleeding. This is a definitive physical exam finding to confirm the diagnosis of psoriasis. The only other way to diagnose psoriasis is a skin biopsy. Lichenified erythematous plaques on the flexural surfaces are indicative of atopic dermatitis. An annular erythematous plaque with an active border is indicative of tinea. An erythematous burrow is indicative of scabies.




	
2.The clinician has successfully diagnosed the patient with psoriasis on the scalp. The patient wants to know what his treatment options would be. Which first-line treatment option would be appropriate for this patient?




	A.Liquid topical high-potency steroids



	B.Oral methotrexate



	C.Tumor necrosis factor modulators



	D.Interleukin-12 modulator











Rationale: High-potency topical liquid steroids are the first-line medications to treat psoriasis, and almost all insurance companies require that a patient try and fail topical steroids before oral or injectable medications can be ordered. Methotrexate can treat psoriasis covering a large body surface area, not just the scalp. Both tumor necrosis factor and interleukin-12 modulators are appropriate for treating psoriasis but are not first-line medications.







	
3.The patient asks the provider many questions but has one main question. What caused the psoriasis?




	A.A hypersensitivity reaction



	B.A bacterial infection



	C.A fungal infection



	D.An immune response by those who are genetically susceptible caused by environmental triggers











Rationale: Psoriasis is an immune response by those who are genetically susceptible caused by environmental triggers. The environmental triggers could be infection, medications, or other medical comorbidities. Abnormal T-cell function and keratinocyte responses are believed to be the primary cause of psoriasis. However, a hypersensitivity reaction would only cause an immune response in those individuals who are genetically predisposed. Neither bacterial nor fungal infections alone could cause psoriasis; however, if an individual were genetically predisposed to psoriasis, then a bacterial or fungal infection could cause psoriasis.
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Chapter 3 Chief Concern: Bumps on Face




Topics Included in This Chapter:


Acne vulgaris • Basal cell cancer • Melanoma • Rosacea • Seborrheic and actinic keratosis • Squamous cell cancer





Facial lesions vary in etiology considerably, depending on the age and risk factors of the patients presenting with them. Disposition and treatment approach also vary accordingly. In this chapter, an experienced dermatology advanced practice provider shares key steps to reasoning through cases of facial bumps or nodules. The case scenario provides a grounding point for study, and the following sections guide you from the basic science of facial rash’s expression on the body through history-taking, physical examination, testing, and treatment.


Patient scenario: A 78-year-old female presents with a bump on her nose. She states that she has tried to squeeze and pop it, but nothing comes out, and it will not go away. She is generally in excellent health, and she has no other concerns. Her vital signs are stable.




Pathophysiology


Endocrine imbalances:




	•Androgen hormone stimulates the inflammation of the pilosebaceous gland, which causes increased sebum production, follicular hyperkeratinization, and proliferation of the bacterium Cutibacterium acnes. This process occurs in acne vulgaris.






Cellular degeneration:




	•UVB exposure: Cumulative exposure of time leads to degenerative cellular changes in basal cell carcinoma, actinic keratosis, and squamous cell carcinoma.



	
•Genetics and UVB exposure:




	•Cumulative exposure to UVB light exposure and/or a genetic predisposition causes the expansion of epidermal keratinocytes in seborrheic keratosis.



	•Melanocytes undergo DNA transformation due to cumulative exposure to ultraviolet (UV) light. There is also a genetic component: A person has a twofold increase in the risk of developing melanoma if a genetic relative has had melanoma.








	•Vascular changes, genetics, and UVB exposure: Cutaneous vascular changes occur due to UV and microbial exposure and the disruption of the epidermal barrier in rosacea.














Assessment




Triage & Safety


Fever, weight loss, and night sweats may indicate systemic spread of local degenerative changes (melanoma), which should be referred urgently to specialists in dermatology, surgery, and oncology.







History of Present Illness


Onset and timing, location: How long has the lesion been present and persisted in one place?




	•Acute onset and timing accompanied by changes to the location of lesions represents acne vulgaris and rosacea.



	•Chronic onset and timing with minimal change to location of lesion occurs in basal cell carcinoma, melanoma, seborrheic and actinic keratosis, and squamous cell carcinoma.



	•Bumps in sun-exposed locations make basal cell carcinoma, melanoma, rosacea, seborrheic and actinic keratosis, and squamous cell carcinoma more likely.



	•Bumps in androgenetically active locations, such as T area of face, chest, and back characterize acne vulgaris.






Provoking/palliating factors: How many years of exposure to UV light? Is the lesion any better or worse with medications or treatments the patient is trying?




	•More years of UV light exposure increase the risk for basal cell carcinoma, melanoma, rosacea, seborrheic and actinic keratosis, and squamous cell carcinoma.



	•Systemic steroids may induce acne via increased androgens; oily topicals may worsen acne presentation by encouraging bacterial growth.






Quality: What do the bumps look like? Can you describe how they’ve changed as they developed?




	•Blackheads, whiteheads, and inflammatory bumps represent acne vulgaris.



	•Erythema alone or erythematous bumps characterize rosacea.



	•“Stuck-on,” wart-like growths that vary in color, shape, and size and can be scratched off show seborrheic keratosis.



	•Tiny, barely elevated, scaly patches of skin represent actinic keratosis.



	•Red, scaly, well-demarcated plaques represent squamous cell carcinoma.



	•Smooth, pearly, reddened growth characterizes basal cell carcinoma.



	•A dark-colored growth that has irregular borders, has a variety of colors within it, and is larger than other skin growths represents melanoma.






Severity: How many spots are there?




	•Multiple lesions occur in acne vulgaris and rosacea.



	•Single lesions are more typical of basal cell carcinoma, melanoma, seborrheic and actinic keratosis, and squamous cell carcinoma.






Associated symptoms: Is there associated pain? Are the spots itchy? Are fever, weight loss, or night sweats present?




	•Acne vulgaris and cystic lesions are painful.



	•Seborrheic keratosis may present with itching.



	•Melanoma may present with fever, weight loss, and night sweats.











Past Medical, Family, & Social History


Past medical history: What conditions have you been diagnosed with in the past? Do you have chronic illnesses? What medications do you take?




	•PCOS, hirsutism, testosterone replacement, and oral contraceptives increase the risk for acne vulgaris and rosacea.






Family history: What conditions run in your family? Has anyone had skin cancer?




	•A family history of skin cancer increases the chances of melanoma.






Social history: Do you use tanning beds?




	•Tanning bed use increases the risk for developing basal cell carcinoma, melanoma, rosacea, seborrheic and actinic keratosis, and squamous cell carcinoma.











Review of Systems & Physical Examination


Review symptoms related to systems that may cause the presentation of bumps on the face:




	
•Integumentary: In addition to asking about lesions themselves, ask about purulence, excoriations or punctures, induration, fluctuance, and streaking.




	•These symptoms are complications of self-manipulation, such as skin infection, cellulitis, or abscess.








	
•Cardiorespiratory: Ask about shortness of breath or chest tightness.




	•Care of the full patient in primary care involves assessing vital organ function at each visit.











Let physical examination follow the clues identified in the review of systems:




	
•Integumentary: Inspect and palpate the skin.




	•Findings should parallel the description obtained in the history.








	•Cardiorespiratory: Auscultate the heart and lungs at each primary care visit.

















Diagnostics




	•Clinical: The diagnosis for most of these diseases is based on physical exam findings.



	•Skin biopsy: Confirmatory diagnostic testing is best used for basal cell carcinoma, squamous cell carcinoma, and melanoma.











Disposition




	•Acne vulgaris, rosacea, seborrheic keratosis: Family clinic treatment is feasible. Refer to a dermatologist if symptoms are unresolved.



	•Actinic keratosis, squamous cell carcinoma, basal cell carcinoma, melanoma: Refer to a dermatologist upon diagnosis.











Treatment


The table summarizes common treatment modalities for bumps on the face. Consider the origin or causative factor and closely match treatment to that cause.






















	Medication Class


	Indication/MOA


	Examples


	Side Effects


	Adverse Effects











	Topical antibiotics


	
Acne vulgaris, rosacea


MOA: exert keratolytic effects and antibacterial activity against Cutibacterium



	Benzoyl peroxide, clindamycin, erythromycin


	Dryness, erythema, pruritus, peeling, photosensitivity


	Hypersensitivity reaction, anaphylaxis, angioedema







	Oral antibiotics


	
Acne vulgaris, rosacea


MOA: inhibit protein synthesis



	Doxycycline, cefadroxil


	Nausea, vomiting, diarrhea, headache, abdominal pain, candidiasis


	Hypersensitivity reaction, pericarditis, hemolytic anemia, pancreatitis, C. difficile diarrhea







	Topical retinoids


	
Acne vulgaris


MOA: bind to retinoic acid receptors, stimulating epithelial cell turnover



	Retin-A, tretinoin, adapalene


	Peeling, dryness, burning, erythema, pruritus, blistering, photosensitivity


	Severe skin reaction (peeling, dryness, burning, erythema, pruritus, blistering, photosensitivity)







	Oral retinoids


	
Acne vulgaris


MOA: inhibit sebaceous gland function and differentiation, reduces sebum secretion



	Isotretinoin


	Pruritus, epistaxis, anemia, arthralgia, myalgia, hypertriglyceridemia, headache, tinnitus, fatigue, weight loss, palpitations


	Pseudotumor cerebri, hepatotoxicity, pancreatitis, erythema multiforme, Stevens-Johnson syndrome, psychosis, depression, suicide










Patient scenario revisited: Upon close examination, the bump on the patient’s nose appeared to be smooth, pearly papule or nodule with overlying telangiectasias, and the patient was sent to a dermatologist for a biopsy. The biopsy showed a nodular basal cell carcinoma. The patient then had a successful Mohs surgery, and she is now cancer-free.










Questions




	
1.A 45-year-old male presents today for his annual examination. He has no concerns, has no past medical history, and takes no medications. Upon examination, the clinician notes a rough, scaly patch of skin on the forehead. This presentation most likely represents which skin condition?




	A.Squamous cell carcinoma



	B.Basal cell carcinoma



	C.Malignant melanoma



	D.Actinic keratosis











Rationale: Actinic keratosis is a precancerous lesion that presents as a rough, scaly patch that arises from sun-exposed skin. Squamous cell carcinoma also appears in sun-exposed areas but is a well-demarcated plaque. Basal cell carcinoma is described as a smooth pearly papule. A malignant melanoma is an asymmetrical growth with irregular borders and is nonuniform in color.




	
2.A 56-year-old patient presents with a rash on his face. The rash occurs over both cheeks and is erythematous with papulopustular eruptions. The clinician diagnoses the patient with rosacea. However, the patient is not convinced of the diagnosis and would like a definitive test to confirm the diagnosis. Which is the definitive method to diagnose rosacea?




	A.A thorough history and physical examination



	B.A skin biopsy



	C.A skin culture



	D.A serum CBC to evaluate for an elevated WBC











Rationale: Rosacea is a clinical diagnosis made by doing a thorough history and physical examination. Diagnosis of rosacea does not require invasive diagnostic testing criteria. A skin biopsy is used to determine a diagnosis of skin cancer. A skin culture or a serum CBC can determine a skin infection.




	
3.A 25-year-old male presents today because he is suspicious of a new mole that appeared on his forearm. He has been doing his own research and thinks he has melanoma. Which test would the clinician prescribe to confirm a diagnosis of melanoma?




	A.A skin examination



	B.A skin biopsy



	C.A skin excision



	D.A CT scan











Rationale: A definitive diagnosis is made via a skin biopsy, which looks at the histological patterns of the skin that was biopsied. A skin examination is a visual examination of the skin that should be performed yearly as a preventive measure. A skin excision would only be performed after a definitive diagnosis. A CT scan is helpful to obtain cross-sectional internal images of the body but does not necessarily diagnose skin cancer.
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Chapter 4 Chief Concern: Rash and Fever




Topics Included in This Chapter:


Erythema infectiosum (Fifth’s disease) • Herpangina (hand, foot, and mouth disease) • Measles • Roseola • Rubella • Varicella





Rash and fever are common chief concerns in primary care practice. They stem from a variety of causative agents, and their similarities can make them challenging to diagnose and treat. In this chapter, a trained dermatology advanced practice provider shares an approach to reasoning through a case in which a patient presents with rash and fever. The case scenario provides a grounding point for study. The following sections guide you from the basic science of rash and fever’s expression in the body through history-taking, physical examination, testing, and treatment.


Patient scenario: A 6-year-old presents to the urgent care with a parent, who reports that the patient woke up with a fever this morning. The parent is concerned and has noticed many little fluid-filled bumps on the patient’s face and scalp. Some of these bumps also appear to be crusted over. The patient states that these bumps are itchy.




Pathophysiology




	
•Immune, integumentary:




	•A common childhood illness due to parvovirus B19, patients with erythema infectiosum are infectious 7 days before the rash occurs.



	•A childhood illness due to the coxsackie virus, echovirus, and enterovirus is herpangina.



	•A childhood illness due to the coxsackie or enterovirus is called hand, foot, and mouth disease (HFMD). Transmission is via fecal-oral secretion; it can be spread by the fecal route 4–6 weeks after contamination and by oral secretions 3 weeks after contamination.



	•A highly contagious disease among the unvaccinated population that is caused by a single-stranded RNA virus within the Paramyxoviridae family is measles. It is transmitted via respiratory droplets. The incubation period is 10 days after contamination; the rash occurs 14 days after exposure.



	•A self-limiting virus caused by the herpes virus is roseola.



	•A highly contagious disease among the unvaccinated population that is caused by a single-stranded RNA virus within the Togaviridae family is called rubella. It is transmitted via respiratory droplets. Its incubation period is 14–21 days.



	•A highly infectious disease among the unvaccinated population that is caused by varicella-zoster virus is varicella. Its incubation is over 10–20 days. It is transmitted via droplet or direct contact with vesicular fluid, and patients are contagious 2–5 days after the onset of vesicles.



















Assessment




Triage & Safety




	•Pregnant females: Contracting measles, varicella, or rubella can cause fetal abnormalities.



	•Measles and rubella are diseases that are reportable to the health department; reporting aims to contain the spread of disease, particularly in schools.











History of Present Illness


Onset and timing: Where did the rash start and spread next?




	•Head to extremities spread occurs in erythema infectiosum, rubella, and measles.



	•Trunk to extremities spread occurs in roseola.






Location: Is the rash inside the mouth? Is the rash in the mouth and on the palms and soles?




	•Herpangina, varicella, and measles may express with a rash inside the mouth.



	•HFMD occurs on the palms, soles, and in the mouth.






Quality: Is the rash itchy?




	•Itching accompanies varicella.






Aggravating/alleviating factors: Does the rash recur after exposure to heat, sunlight, or crying?




	•This symptom expression may occur in erythema infectiosum.






Associated symptoms: Does the patient have prodromal symptoms (fever, chills, headache, irritability)?




	•Erythema infectiosum, herpangina, HFMD, measles, roseola, rubella, and varicella may have these prodromal symptoms.











Past Medical & Social History


Past medical history: Has the patient been vaccinated?




	•Lack of or incomplete vaccination leaves patients vulnerable to measles, rubella, and varicella.






Social history: Is the patient in daycare or school? Are there any close contacts with anyone who has been sick?




	•Erythema infectiosum, HFMD, measles, roseola, rubella, and varicella are spread by close contact.














Review of Systems & Physical Examination


Review symptoms related to systems that may cause the presentation of rash and fever:




	
•General/constitutional: Ask about fatigue, lethargy, lack of appetite or fluid intake, decreased urine output, confusion, and irritability.




	•These symptoms are indicative of severe presentations or complications of exanthems.








	
•Head, eyes, ears, nose, and throat (HEENT): Ask about sore throat and conjunctivitis.




	•Sore throat occurs often in HFMD.



	•Conjunctivitis may accompany rubella and measles.








	
•Cardiopulmonary: Ask about wheezing, labored breathing, dyspnea, productive cough, or cyanosis.




	•These symptoms are complications of exanthems.








	
•Gastrointestinal: Ask about nausea, vomiting, diarrhea, and abdominal pain.




	•These symptoms may accompany HFMD.








	
•Neurological: Inquire about headache, neck stiffness, presyncope or syncope, seizures, dysarthria, or weakness.




	•They indicate complications of exanthems.











Let physical examination follow the clues identified in the review of systems:




	
•General assessment: Assess the level of consciousness, energy, and perfusion.




	•Variations from here indicate complications of exanthems.








	
•Integumentary:




	
•Inspect for a “slapped cheek” distribution of the rash, or bright redness of the cheeks that spares the eyelids, chin, and mouth (erythema infectiosum).




	
•The development of erythema infectiosum occurs in two phases:




	•Phase 1: Days of flu-like symptoms precede a widespread rash that begins suddenly on the cheeks (i.e., “slapped cheek” rash).



	•Phase 2: Erythematous macules and papules appear suddenly on the arms and then the trunk. Inspect for these.













	•Inspect for nonpruritic erythematous macules, papules, or vesicles on the oral mucosa, hands, and soles, which occur in HFMD.



	•Look for small white bumps, which may have a bluish-gray appearance in the mouth or, if they appear on the body, consist of erythematous macules and papules starting at the forehead and behind the ears leading down to the lower extremities. This represents measles.



	•Inspect for a widespread rash on the trunk, such as occurs in roseola.



	•Look for pinpoint petechiae on the soft palate at the end of the prodromal period, followed by small pink macules and papules with areas of purpura. These signs indicate rubella.



	•Inspect for vesicles that appear as a “dewdrop on a rose petal” as occurs in varicella.








	
•HEENT:




	•Look for intensely erythematous 1- to 2-millimeter vesicles on the posterior oropharynx, tonsils, uvula, and soft palate. The vesicles then ulcerate and appear as craters in herpangina.



	•Lymphadenopathy may also be present in rubella.








	•Cardiopulmonary: Listen to the heart and lungs to rule out murmurs or crackles related to complications of exanthems.



	•Gastrointestinal: Palpate for abdominal tenderness, which may accompany HFMD.



	•Neurological: Assess active neck range of motion and test for Kernig’s and Brudzinski’s signs, which may show complications of exanthems.

















Diagnostics




	•Clinical: The diagnosis for most of these diseases is based on history and physical examination findings alone.











Disposition




	•Primary treatment performed by primary care: Erythema infectiosum, herpangina, HFMD, measles, roseola, rubella, varicella











Treatment


The table summarizes common treatment modalities for rash and fever. Many exanthems spontaneously resolve, so much of the care plan is supportive. Prevention via vaccination updates is also key.






















	Medication Class


	Indication/MOA


	Examples


	Side Effects


	Adverse Effects











	Antipyretics


	
Herpangina


MOA: analgesic, antipyretic effect via direct action on the hypothalamic heat-regulating center



	Acetaminophen, ibuprofen


	Nausea, headache, rash


	Hypersensitivity reaction, anaphylaxis, hepatotoxicity, nephropathy, anemia, thrombocytopenia







	Antihistamines


	
Herpangina, varicella


MOA: nonselectively antagonize central and peripheral histamine H1 receptors



	Diphenhydramine


	Drowsiness, dizziness, impaired coordination, headache, constipation, dysuria, urinary retention


	Anaphylaxis, hemolytic anemia, thrombocytopenia, arrhythmia, seizures, psychosis







	Vitamin A


	
Measles


MOA: reduces measles mortality



	Vitamin A


	Diarrhea, headache, nausea, fatigue


	Diarrhea, headache, nausea, fatigue, hair loss










Patient scenario revisited: The parent states that the child was not vaccinated against varicella. Based on the clinical presentation, the clinician diagnoses the patient with varicella and prescribes acetaminophen, cool baths, and calamine lotion to help with the itching.










Questions




	
1.A 3-year-old preschooler presents to the office with a parent for a sick visit. The parent noticed several red blisters on the patient’s mouth, hands, and feet and stated that the patient was in a lot of pain. Which is the most likely diagnosis?




	A.Herpangina



	B.Measles



	C.HFMD



	D.Varicella











Rationale: Hand, foot, and mouth disease (HFMD) is characterized by painful erythematous blisters that appear on the hands, feet, and mouth. Herpangina is intensely erythematous with 1- to 2-mm vesicles on the posterior oropharynx, tonsils, uvula, and soft palate. Measles are small white bumps, which may have a bluish-gray appearance in the mouth or, if they appear on the body, consist of erythematous macules and papules starting at the forehead and behind the ears, leading down to the lower extremities. Varicella presents with vesicles that appear as a “dewdrop on a rose petal,” and examination can show hundreds of lesions on the mouth, palms, soles, face, scalp, and trunk; blisters can appear in different states of evolution and are highly pruritic.




	
2.A clinician diagnoses a 30-year-old parent of two young children with hand, foot, and mouth disease because the patient has painful erythematous blisters that appear on the hands, feet, and mouth. The patient’s two young children were also diagnosed with hand, foot, and mouth disease. The parent would like some pain medicine. Which medication should be prescribed for the parent’s pain? Select all that apply.




	A.Ibuprofen



	B.Acetaminophen



	C.Oxycodone



	D.Topical lidocaine



	E.Tramadol











Rationale: HFMD is a viral illness that usually lasts 7–10 days, and treatment is supportive therapy. Both ibuprofen and acetaminophen are appropriate medications to help with the pain. Topical lidocaine is also relevant because it can provide numbing relief for oral lesions. Oxycodone is not suitable because it is a Schedule II narcotic, and it is not necessary to treat a self-limiting viral illness. Likewise, tramadol is not necessary in the treatment of a self-limiting viral illness.







	
3.A 2-year-old presents to the clinic today with a parent for an annual checkup. The parent chose not to vaccinate the child and is worried about the toddler contracting varicella because other children in the daycare have been infected. How is the varicella virus transmitted? Select all that apply.




	A.Waterborne route



	B.Direct rash contact



	C.Contaminated object contact



	D.Droplet route



	E.Fecal-oral route











Rationale: The varicella virus is transmitted via respiratory droplets and contact with an infected person who coughs or sneezes. Contact transmission is possible if the infected person has an open pox lesion. Contact with inanimate objects is not a source of transmission for varicella, and it is not contagious via fecal-oral routes.
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Part III Head, Eyes, Ears, Nose, and Throat Chief Concerns















Chapter 5 Chief Concern: Vertigo




Topics Included in This Chapter:


Benign positional vertigo • Meniere’s disease • Stroke (CVA) • Transient ischemic attack (TIA)





Vertigo is a complex concern that can be a symptom of many underlying conditions. Some of these conditions are acute and self-limiting, while others are life-threatening. A chief concern such as vertigo requires careful attention to the history of illness and physical exam. While vertigo can present as a symptom of Meniere’s disease or benign paroxysmal positional vertigo (BPPV), it can also be a symptom of an acute stroke as well as a transient ischemic attack. The diagnoses presented here do not represent the full differential for vertigo; instead, the patient scenario allows you to picture a common case presentation while the following sections guide you through an example of the diagnostic process.


Patient scenario: A 40-year-old woman presents to the clinic reporting that the “room is spinning.” She has a past medical history of migraines without aura for which she takes sumatriptan. She reports the episodes have been occurring more frequently over the past couple of weeks, sometimes happening twice a day, but her symptoms typically resolve within 30 minutes.




Pathophysiology


HEENT: The inner ear is located within the bony labyrinth of the temporal bone and contains the cochlea, semicircular canals, utricle, and saccule. Also known as the membranous labyrinth, these structures contain a fluid called endolymph. Both the vestibular organs and endolymph are responsible for balance and spatial organization.




	•An abnormal accumulation of endolymph fluid within the labyrinth then disrupts normal function of the cochlea and vestibular system leading to debilitating symptoms in Meniere’s disease.



	•Otoconia or calcium crystals can detach from the utricle and become trapped in the semicircular canals of the inner ear, leading to benign paroxysmal positional vertigo (BPPV).






Neurological: The brain requires constant oxygen supply via blood circulation to perform normal physiologic functions.




	
•Blood flow reduction or blockages result in brain tissue damage.




	•In a thrombotic event, atherosclerosis causes complete or almost complete blockage of blood flow to the local area of the brain affected. In an embolic event, a clot forms elsewhere in the body, breaks off, travels through arterial circulation to the brain, and lodges in the vessel, blocking blood flow. Both events result in ischemic stroke, or cerebrovascular accident (CVA).



	•The rupture of an arteriosclerotic cerebral artery in the brain causes a hemorrhagic stroke. Vessels are typically weakened by hypertension.








	•A warning sign of a stroke, a transient ischemic attack (TIA) is an interruption in arterial blood flow to an area of affected brain. Episodes of neurologic impairment last minutes and cause no neurologic deficits.














Assessment




Triage & Safety




	•Acute, new-onset neurological deficits combined with new-onset vertigo require emergent evaluation.



	•Lightheadedness and syncope accompanying vertigo also require urgent or emergent evaluation, depending on patient risk factors.











History of Present Illness


Onset and timing: When did the vertigo start, and how has it changed since then? Tell me about your vertigo from when it started up until now.




	•Acute or sudden symptom onset over 2–3 hours followed by symptoms that remain for a few days before resolving correlates with Meniere’s disease.



	•Vertigo that usually resolves within seconds to minutes represents BPPV.



	•Vertigo whose symptoms last less than an hour or, often, only minutes correlates with TIA.



	•Acute vertigo and other deficits that persist indefinitely represent stroke.






Provoking and palliating factors: Does anything make the dizziness better? Worse?




	•Vertigo triggered by specific head movements occurs in BPPV.



	•Vertigo with little relation to head motion occurs in stroke, TIA, and Meniere’s disease.






Severity: How severe is the dizziness? What effect does it have on your daily life?




	•Debilitating vertigo occurs in Meniere’s disease.



	•Episodic and disconcerting vertigo accompany BPPV.






Accompanying symptoms: Are there other symptoms that come along with the dizziness? How is your hearing? Any ringing in your ears? Do you have nausea or vomiting? Do you have numbness or weakness?




	•Tinnitus that occurs in one or both ears with hearing loss that is more significant during attacks occurs in Meniere’s disease. This condition can lead to permanent hearing loss.



	•Episodic vertigo with nausea and vomiting and ongoing “cloudy” sensorium may indicate BPPV.



	•Focal neurologic deficits like weakness or numbness accompanying vertigo may represent stroke or other neurologic lesion.














Past Medical, Family, & Social History










Past medical history:




	
•Age and sex:




	•Stroke risk is higher for for males over age 60 years.



	•Meniere’s disease typically occurs between the ages of 20 and 50.



	•BPPV typically occurs in females over age 60 years.








	
•What long-term conditions or diseases have you been diagnosed with? Are there any conditions for which you regularly take medications? Any recent viral infections?




	•Migraines, allergies, autoimmune diseases, head trauma, and ear infections increase the likelihood of Meniere’s disease.



	•Head injury, prolonged bed rest, hyperlipidemia, hypertension, middle ear or recent viral infections, and osteoporosis may make BPPV more likely.



	•Hypertension, hyperlipidemia, coronary artery disease, recent myocardial infarction, obesity, oral contraceptive use, or atrial fibrillation increase the probability of stroke and TIA.











Family history: What conditions run in your family? Does anyone in your family have a history of dizziness? Meniere’s disease? Does anyone in your family have heart disease or stroke?




	•Family history of Meniere’s disease increases its likelihood.



	•Family history of strokes or heart disease increases the likelihood of TIA and CVA.






Social history: How is your overall stress level recently? What do you do to relax? Do you use tobacco? Do you drink alcohol or use recreational drugs? Take me through your day each day. How much activity do you typically get? What do you do for work? Do you work long hours at a desk or computer? What is your ancestry?




	•Smoking, alcohol or illicit drug use, high stress, and physical inactivity make stroke and TIA more likely.



	•People who are of Black or Asian ethnicity are at higher risk of stroke.








Review of Systems & Physical Examination


Review symptoms related to systems that may cause the presentation of vertigo:




	
•General/constitutional: Do you have fatigue or malaise? Any nausea or vomiting?




	•Patients with BPPV may describe an accompanying fogginess with their symptoms. Patients with BPPV or Meniere’s disease may also describe nausea and vomiting.








	
•HEENT: Have you had dizziness or a sense that the room is spinning? Have you had vision loss? Vision changes? Hearing loss? Fullness in your ears?




	•Sudden onset of debilitating vertigo, tinnitus, fullness in the ears, and occasional hearing loss represents Meniere’s disease.



	•Episodes of vertigo and some visual disturbances like seeing objects jumping or moving may represent BPPV.



	•Transient loss of vision, often described as a current rising or descending, can suggest an internal carotid artery abnormality as might occur in a TIA.








	
•Neurological: Do you have any numbness, tingling, or weakness anywhere? Any trouble with speaking?




	•Focal neurologic deficits and speech disturbances may accompany TIA.








	
•Cardiopulmonary: Do you have chest pain or shortness of breath?




	•Vital organs deserve assessment at each primary care visit.



	•Additionally, atrial fibrillation may express these symptoms and increase the possibility of stroke.











Let physical examination follow the clues identified in the review of systems:




	
•HEENT: Check visual acuity. Inspect eyes and check extraocular motion, holding the extremes of motion to look for nystagmus. Perform a fundoscopic examination. Inspect canals and TMs. Check Weber and Rinne. Inspect throat, assess palate, and listen to phonation. If trained, then perform the Dix-Hallpike maneuver. Palpate cervical lymph nodes.




	•Vision loss, loss of palate symmetry, and inappropriate phonation may correlate with stroke or TIA. Fundoscopic exam showing vascular changes like copper wiring or arteriovenous nicking also raises the likelihood of stroke or TIA.



	•If the patient has nystagmus with the Dix-Hallpike maneuver, then BPPV is confirmed clinically.



	•Weber and Rinne tests show sensorineural hearing loss in Meniere’s disease.



	•TMs with effusion, erythematous pharynx, and cervical lymphadenopathy indicate recent viral infection which makes BPPV more likely.








	
•Cardiovascular and pulmonary: Auscultate carotids, aorta, iliac, renal and femoral arteries. Auscultate the heart and lungs.




	•Check for vascular bruits indicative of vascular disease, which raises the likelihood of TIA and stroke.



	•Auscultate the vital organs (heart and lungs) at every primary care visit.








	
•Neurological: Assess gait. Check muscles of facial expression, trapezius strength, and remaining cranial nerves. Check strength and sensation in all extremities. Check one upper and lower extremity reflex. Assess Romberg, pronator drift, finger-to-nose, heel-to-shin, or rapid alternating movements of the hands and feet.




	•Facial droop, unilateral numbness or weakness, and loss of coordination and balance correlate with stroke or TIA.



	•Negative neurologic testing helps rule out stroke or TIA and makes less central causes of nystagmus like BPPV and Meniere’s more likely.



















Diagnostics




	•Clinical: Meniere’s disease and BPPV require a thorough clinical history, neurologic examination including cranial nerves, and the Dix-Hallpike maneuver, but diagnosis can be made with these modalities alone.



	
•CT or MRI: Brain MRI may be required for Meniere’s disease. Especially if the patient does not have nystagmus, which is usually present with BPPV, consider brain CT or MRI.




	•A noncontrast brain CT is necessary in the immediate phase for diagnosis of stroke.



	•A brain MRI after the acute stroke phase may help to localize the stroke and the extent of brain damage.



	
•Laboratory studies: CBC, CMP, or BMP; coagulation profile; lipid profile; and troponins may be especially useful in the diagnosis and management of stroke or TIA.




	•Electrocardiogram: This modality is included in a stroke and TIA workup to look for the source of possible embolism. A Holter monitor in the outpatient setting is used to evaluate for the possibility of paroxysmal atrial fibrillation if no source of emboli is found.



	•Echocardiogram: This imaging technique is part of a TIA or stroke workup and is used to find a cardioembolic source for symptoms, particularly patent foramen ovale or valvular disease.



	•ABCD2 scoring for use with TIA: This scoring facilitates risk assessment for future strokes. It considers the patient’s age, blood pressure, clinical symptoms, duration of symptoms, and the presence of diabetes as a comorbidity.
















Disposition




	•Emergency transport: Any suspicion of stroke or TIA requires immediate emergency transfer for further evaluation and management.



	•Primary care: BPPV is managed by primary care, but specialist (neurology) referral may be necessary for recalcitrant cases.



	•Specialist referral: Meniere’s disease requires neurology or neurosurgery referral for intratympanic steroid, antibiotic injections, or surgery for severe cases. Refer to an audiologist for unilateral or sensorineural hearing loss.











Treatment


Meniere’s disease: While there is no cure for this condition, treatment can control symptoms and improve quality of life. Dietary changes include reducing sodium intake.


Benign paroxysmal positional vertigo (BPPV): This condition often resolves without treatment. In-office repositioning maneuvers include the Epley maneuver, the Semont maneuver, and Brandt-Daroff exercises. Surgery is a last resort and involves blocking the semicircular canals in order to prevent accumulation of crystals.


Cerebrovascular events:




	•Ischemic stroke: Thrombolytic therapy with tissue plasminogen activator (tPA) is recommended. Consider antiplatelets to prevent clot formation. Consider adding statins in hyperlipidemia. Provide close monitoring and follow up.



	•Hemorrhagic stroke: Blood pressure control and treatment of the underlying cause are mainstays. Thrombolytics are contraindicated in these patients.



	•Transient ischemic attack: Treatment of the underlying etiology and prevention of future occurrence are mainstays. Carotid endarterectomy may be considered in patients with carotid artery stenosis.



	•Patient education: Stroke prevention primarily involves managing hypertension, dyslipidemia, and diabetes to control existing atherosclerosis. Lifestyle changes include maintaining a healthy diet, exercising, and weight management.





























	Medication Class


	Indication/MOA


	Examples


	Side Effects


	Adverse Effects











	Thiazide diuretics


	

Meniere’s disease


MOA: inhibit sodium chloride cotransporter in the distal convoluted tubules of the kidney, leading to increased concentration of sodium in the collecting ducts and preventing sodium reabsorption in the distal convoluted tubules



	Hydrochlorothiazide (HCTZ)


	Hypotension, dehydration


	Electrolyte abnormalities, hyperglycemia, allergic reactions (sulfa allergies)







	H3 receptor antagonist


	

Meniere’s disease


MOA: histamine receptor-mediated agonist causing vasodilation



	Betahistine


	GI upset, skin rash, headache


	Hypotension, allergic reactions







	Antihistamines


	

Meniere’s disease


MOA: histamine antagonist, H1 anticholinergic



	Meclizine, diphenhydramine


	Drowsiness, GI upset, dry mouth


	Delirium, prolonged QT







	Calcium channel blockers


	

Hypertension, stroke prevention


MOA: inhibit calcium entry into the cells by binding to the L-type voltage gated calcium channels in the heart muscle, causing peripheral vasodilation



	Amlodipine, diltiazem


	Peripheral edema, lightheadedness, headaches


	GI bleeding







	Tissue plasminogen activator (tPA)*


	

Ischemic stroke


MOA: converts plasminogen to plasmin by hydrolyzing the arginine-valine bond in plasminogen, leading to lysis of acute thromboembolism


Thrombolytic therapy restores blood flow to the affected area of the brain. Must be used within 4.5 hours of symptom onset.



	Alteplase


	Bleeding


	Bleeding, cardiac dysrhythmias, anaphylactic reactions







	Antiplatelets


	

Transient ischemic attack


MOA: prevent clots by inhibiting platelet aggregation



	Clopidogrel, aspirin


	Bleeding


	Major hemorrhage







	
*Contraindications to use of tPA:




	•Recent major surgery or trauma


	•History of intracranial hemorrhage


	•Known PMH of bleeding disorders or low platelet count


	•Uncontrolled hypertension


	•Active bleeding or bleeding within the past 3 months


	•Current active use of anticoagulants or antiplatelet medications














Patient scenario revisited: The 40-year-old patient seen in the clinic further reports tinnitus present in her left ear along with hearing loss. The examination shows stable vital signs, with unidirectional horizontal-torsional nystagmus during her episode toward the affected ear. Rinne and Weber tests show sensorineural hearing loss. The Dix-Hallpike maneuver is negative. She has no focal neurologic deficits. The patient is diagnosed with Meniere’s disease.










Questions




	
1.The 40-year-old female patient’s diagnosis is confirmed as Meniere’s disease after her audiology and otolaryngology appointments. She will continue to follow up with these providers, who will also monitor her symptoms. The clinician begins thiazide diuretic therapy with hydrochlorothiazide (HCTZ). The patient wants to know if there are any additional nonpharmacologic therapies she can use to help with her symptoms. Which are the most effective initial nonpharmacological options for this patient? Select all that apply.




	A.Family therapy



	B.Hearing aids



	C.Labyrinthectomy



	D.Low-calcium diet



	E.Low-sodium diet











Rationale: Hearing aids can be used to improve hearing in the ear affected by Meniere’s disease. Reducing sodium intake in the diet alters the fluid balance and affects the volume of endolymphatic fluid, directly affecting the patient’s symptoms. Family therapy is more beneficial for patients with psychological diagnoses or troublesome family dynamics, which are not mentioned in the case scenario. A labyrinthectomy is a surgical treatment used in patients with Meniere’s disease refractory to other therapies and leads to complete hearing loss in the affected ear; because of these effects, it is not typically an initial therapy. A low-calcium diet would not have a therapeutic effect for a patient with Meniere’s disease.




	
2.In the 40-year-old female patient, the Dix-Hallpike maneuver was negative. If the Dix-Hallpike maneuver had been positive, which diagnosis would be most indicated?




	A.Benign paroxysmal positional vertigo



	B.Hemorrhagic stroke



	C.Ischemic stroke



	D.Orthostatic hypotension











Rationale: The Dix-Hallpike maneuver is a diagnostic test for benign paroxysmal positional vertigo. The test is positive when the head rotation triggers vertigo symptoms, as is present in benign paroxysmal positional vertigo. The Dix-Hallpike maneuver is not a diagnostic tool for either a hemorrhagic or an ischemic stroke; the patient would require emergent imaging if an acute stroke was suspected. Orthostatic hypotension would not require the use of the Dix-Hallpike maneuver; rather, the patient would need blood pressure readings in both sitting and standing positions.




	
3.Which statement would suggest the patient understands the diagnosis of Meniere’s disease?




	A.“I may develop hearing loss in my other ear too.”



	B.“The Epley maneuver can be used to resolve my vertigo.”



	C.“The vertigo will resolve in a couple of months.”



	D.“Vestibular rehabilitation is going to reverse the process and cure my disease.”














Rationale: Meniere’s disease is a slow and progressive disease wherein hearing loss is often not recovered and many patients experience hearing loss in the other ear. The Epley maneuver is used to reposition the otoconia from the vestibular canal into the vestibule and is used in patients with benign paroxysmal vertigo. The vertigo caused by vestibular neuritis is viral in origin and can be resolved in a couple of months. Vertigo associated with a diagnosis of Meniere’s disease cannot be cured, although pharmacologic therapies can help to relieve debilitating symptoms. Vestibular rehabilitation is an adjunctive therapy for patients with Meniere’s disease to reduce vertigo episodes, leading to a better quality of life.
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