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Preface


This book was written because we believed there was no good, quick, high-yield review book for the USMLE Step 3. If you’re interested in this book, you’re probably a busy resident with little free time. This book is designed for you. You already know how to take USMLE exams and (hopefully) feel somewhat comfortable with the types of things you’ll be asked. Step 3 covers a lot of information, and this book was written to touch on important concepts in a format that can be read quickly. If you know all the concepts in this book, you should do much better than just pass: You should Crush Step 3!


Step 3 has the same level of difficulty as Steps 1 and 2, but the questions are more relevant to the day-to-day management of patients in inpatient and outpatient settings. Step 3 stresses the things that a general practitioner should know. Knowing how to diagnose, manage, and treat common diseases is stressed. In addition, common emergencies must be recognized.


Knowing how to manage exotic or rare conditions is low yield. Usually, when the examiners ask about a rare disease, they simply want you to recognize it from a classic presentation.


The topics in Step 3 are broad based and cover all subspecialties. Most of the exam contains standard multiple-choice questions (MCQs) related to variable-length passages. The exam is 2 days, with 8 hours to complete the testing on each day. The first day includes 336 MCQs divided into 7 blocks of 48 questions over 60 minutes each. You have about 1 minute and 15 seconds per question. The second day includes 144 MCQs in 4 blocks of 36 questions over 45 minutes each and 9 to 12 computer-based case simulations (CCS) over 4 hours. This can seem like a long and grueling 2 days. If you think fatigue and stamina may affect your concentration, consider practicing online question banks such as usmleconsult.com to build up tolerance to sitting through hours of MCQs and CCS cases.


It is extremely important that the examinee practices the CCS case scenario format using the Primum software available for download from the official usmle.org website. Six CCS cases are currently available for practice with basic explanations. Without prior familiarity, the examinee could easily flunk this section of the exam simply because of a lack of ability to use the program effectively. Only after spending several hours practicing the software will this part of the exam test your clinical knowledge—as opposed to your software and computer skills!.


Studying for Step 3 can seem like an overwhelming task—in a sense, anything is fair game. Given the time constraints of residents, most need a concise review of the commonly tested topics. It is our hope that Crush Step 3 will meet your needs in this regard.


We have compiled a list of “10 Commandments” for taking the Step 3 exam that should prevent you from missing easy points:




1. It is just as important to know when something is normal or only needs observation as it is to know when to jump in and be a hero. If the patient is not crashing in front of your eyes, always consider delaying intervention and taking the conservative “wait and see approach” or ordering the most noninvasive tests if you’re not certain of the diagnosis. (Surgery residents, are you paying attention?) However, when a patient is truly crashing in front of you, take action! In other words, get the crash cart, intubate, put in a chest tube, etc. (Pathology residents, are you paying attention?)


2. A presentation may be normal (especially in pediatrics and psychiatry) and need no treatment or simple reassurance.


3. If you’re going to take the time to study for Step 3, study outside your field. In other words, if you’re a medicine resident, don’t spend too much time studying medicine for Step 3; study everything else. After 6 months to a year as a resident within a specific specialty, you probably know what you need to know for Step 3 purposes in that field.


4. You need to know common cutoff values for the treatment of common conditions. In other words: What laboratory values define diabetes? What blood pressure defines hypertension? When do you treat hypercholesterolemia? and so on. This book provides updates you need in this regard.


5. Subspecialties are fair game. We’ve all heard about or experienced the exam with “a million” dermatology or orthopedic questions. You never know what field may seem to be stressed in a particular exam administration.


6. Be a patient advocate. Don’t yell at your patients, don’t harshly judge them, don’t refuse to be their doctor if they don’t want treatment or tell you they’re going to take some tree root for their cancer. Protect them when you can, and respect their autonomy. Work with them and ask them “why” whenever their actions puzzle you.


7. Don’t be afraid to consult a specialist if you’ve made a diagnosis that you know is not commonly treated by a general practitioner. For example, if you think a patient may have a ruptured aortic aneurysm, look for an option that discusses consulting a vascular surgeon.


8. This may sound simple—but answer every question! If the passage is very long, consider reading the question at the end first. The question can sometimes be answered without reading the passage, or you may save time when you read the passage because you know what important points to look for. Don’t waste 5 minutes on one difficult question that may leave you no time to read and answer the last 5 questions, which may be easy.


9. Never forget health maintenance. If a 35-year-old woman presents with a migraine headache and hasn’t seen a doctor in 10 years, the correct answer of what to do next may be a Pap smear because of routine health maintenance!


10. Don’t even think about taking the exam before you’ve practiced the CCS case format using Primum software, available for download from usmle.org. (Have we made our point on this issue yet?) In fact, preparing for the CCS cases is so important that a separate Crush Step 3 book focusing on the CCS cases has been developed.





We wish you the best on the exam and in all your future endeavors.




Mayur Movalia, MD







Theodore O’Connell, MD







Adam Brochert, MD













1 Preventive Medicine and Biostatistics






Adult Screening Guidelines


The U.S. Preventive Services Task Force (USPSTF) Clinical Guidelines for prevention and care management and American Cancer Society guidelines for cancer screening in asymptomatic patients are shown in Tables 1-1 and 1-2.


Table 1-1 USPSTF Clinical Guidelines for Prevention and Care Management






	AAA

	Men age 65-75 who have ever smoked: one-time ultrasound examination






	Blood pressure

	Men and women age >18: every 1-2 yr






	Diabetes mellitus

	Adults with hypertension or hyperlipidemia: fasting plasma glucose every 3 yr






	Lipids

	Men ≥35, Women ≥45: every 5 yr including total cholesterol and HDL






	Osteoporosis

	Women ≥65: DEXA scan of the hip and lumbar spine






	Vision

	Age ≥65: visual acuity test







AAA, Abdominal aortic aneurysm; BMI, body mass index; DEXA, dual-energy x-ray absorptiometry; HDL, high-density lipoprotein; HIV, human immunodeficiency virus; STI, sexually transmitted infection; USPSTF, U.S. Preventive Services Task Force.


Also screen for the following at routine visits: height/weight (BMI), depression, HIV risk factors, tobacco use, alcohol use, diet, injury prevention, STI risk.


Data from U.S. Preventive Services Task Force: Recommendations for Adults, 2011. Available at http://www.uspreventiveservicestaskforce.org/adultrec.htm.


Table 1-2 American Cancer Society Guidelines for Cancer Screening in Asymptomatic Patients∗






	CANCER

	AGE (yr)

	PROCEDURE/FREQUENCY






	Colorectal

	>50 for all studies†


	Colonoscopy every 10 yr or
Flexible sigmoidoscopy every 5 yr or
Double-contrast barium enema every 5 yr or
CT colonography every 5 yr or
Fecal occult blood test yearly§ or
Fecal immunochemical test yearly or
Stool DNA test (interval undetermined)






	Prostate

	>50‡


	Prostate-specific antigen and digital rectal examination annually (do not screen if life expectancy is <10 yr)






	Cervical

	Age 21, regardless of sexual activity

	Regular Pap smear yearly or liquid-based Pap test every 2 yr
At age 30, screen every 2-3 yr if the patient has had three normal Pap tests. If Pap smear and HPV test combined, test every 3 yr
At age 70, if 3 or more Pap tests in a row are normal in the last 10 yr, patient can choose to stop






	Gynecologic

	21–64

	Pelvic examination annually. Every 2-3 yr after 3 normal examinations






	≥65

	Annually; when to stop is not clearly established






	Breast

	20-40

	Clinical (physician) breast examination every 3 yr (self breast examination no longer recommended)






	>40

	Mammography and clinical breast examination annually







CT, Computed tomography; DNA, deoxyribonucleic acid.


∗ This table is for screening of asymptomatic, healthy patients. Other guidelines exist, but you will be fine if you follow this table for boards (controversial areas are generally not tested).


† Individuals with a family history of colon cancer, a personal history of inflammatory bowel disease, and certain inheritable syndromes such as familial adenomatous polyposis should be screened earlier.


‡ American Cancer Society recommends men make an informed decision with their doctors, as the potential benefits of screening and treatments have not been entirely proved. Start at age 45 in African-Americans or in men with a first-degree relative who was diagnosed with prostate cancer before age 65.


§ The multiple stool take-home test should be used. One test done by the doctor in the office is not adequate for testing. A colonoscopy should be done if the test is positive.


Data from American Cancer Society Guidelines for the Early Detection of Cancer (2011). Available at http://www.cancer.org/Healthy/FindCancerEarly/CancerScreeningGuidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer.





[image: image] CASE SCENARIO


What should you do to screen for lung cancer in a high-risk, asymptomatic patient? Nothing. No definite benefit has been shown so far.


No cancer screening: In general, urinalysis (screening for urinary tract cancer, which is associated with hematuria); alpha fetoprotein (liver/gonadal cancer); CA-125 (ovarian cancer); and other serum markers are not appropriate for screening asymptomatic people with no physical findings, but look for these abnormal laboratory values as a clue to diagnosis. In high-risk individuals, screening with serum markers may be appropriate, but this is an evolving area. For example, patients with cirrhosis and chronic viral hepatitis may be screened for hepatocellular carcinoma with alpha fetoprotein and liver ultrasound every 6 months.












Adult Immunizations (Table 1-3)





Table 1-3 Summary of Adult Immunizations






	VACCINE

	AGE

	RECOMMENDATION






	Hepatitis B

	All adolescents and adults at risk

	People at increased risk for the development of hepatitis B virus infection (including health care workers)






	Herpes zoster

	Adults 60 yr of age and older

	Approved to help reduce the risk of developing zoster (shingles)






	Human papillomavirus (HPV)

	Females aged 9-26 yr
Males aged 9-18 yr

	Quadrivalent human papillomavirus recombinant vaccine is FDA-approved in females aged 9-26 to prevent cervical cancer, vaginal and vulvar cancer, precancerous genital lesions, and genital warts. It is also approved for use in males aged 9-18 yr to prevent genital warts






	Influenza

	Age >6 mo

	People who should get vaccinated each year include:
Children aged 6 mo to 18 yr
Women who will be pregnant during the flu season
People who are immunosuppressed
Adults aged 50 and older and their household contacts
People with chronic medical conditions (pulmonary, cardiovascular, renal, hepatic, hematologic, or metabolic disorders including diabetes)
People who live in nursing homes and long-term care facilities
Health care personnel
Household contacts and caregivers of children aged <5 yr






	Pneumococcus

	All adults ≥65 yr of age

	Also, people 2-64 yr old with chronic cardiovascular disease, chronic pulmonary disease, diabetes mellitus, functional or anatomic asplenia, alcoholism, chronic liver disease, or cerebrospinal fluid leak






	Rubella

	All women of child-bearing age who lack immunity

	Do not give to pregnant women or immunocompromised patients (except HIV-positive patients). Women should avoid pregnancy for 4 wk after the vaccine. Also give to health care workers (to protect pregnant women’s unborn children)






	Td and Tdap

	All adults should be given a tetanus booster (Td) every 10 yr
(DTap and DT are given to children <7 yr of age, Tdap and Td are given to older children and adults.)

	Give tetanus prophylaxis for any wound if vaccination history is unknown or patient has received <3 total doses
Give tetanus booster in people with full vaccination history if more than 5 yr has passed since last dose for all wounds other than clean, minor wounds (including burns)
Give tetanus immunoglobulin with vaccine for patients with unknown/incomplete vaccination and nonclean/major wounds
Adults ≥65 yr of age should get Td (not Tdap) every 10 yr
Tdap should be given to adults who have or anticipate having close contact with an infant age <12 mo, women before conception or in the immediate postpartum period, health care workers






	Varicella

	12 mo of age and older

	Contraindications include pregnancy, immunosuppressant therapy, leukemia, lymphoma, active untreated tuberculosis, and immunodeficiency states such as AIDS







AIDS, Acquired immunodeficiency syndrome; FDA, U.S. Food and Drug Administration; HIV, human immunodeficiency virus; TD and Tdap, tetanus.









Vitamins and Minerals


Deficiency of fat-soluble vitamins (A, D, E, K) is often due to malabsorption (e.g., cystic fibrosis, cirrhosis, celiac disease [sprue], pancreatic insufficiency). Parenteral supplementation may be necessary if high-dose oral supplements fail to correct the problem (Tables 1-4 and 1-5).


Table 1-4 Vitamins






	VITAMIN

	SIGNS AND SYMPTOMS






	DEFICIENCY

	TOXICITY






	A

	Night blindness, scaly rash, xerophthalmia (dry eyes), Bitot spots (debris on conjunctiva); increased infections

	Brittle nails, alopecia, hypercalcemia, pseudotumor cerebri, bone thickening, teratogenicity






	D

	Rickets, osteomalacia, hypocalcemia

	Hypercalcemia, nausea/vomiting, renal stone






	E

	Anemia, peripheral neuropathy, ataxia

	Necrotizing enterocolitis in infants, easy bruising, diplopia, increased risk of hemorrhagic stroke






	K

	Hemorrhage, prolonged prothrombin time

	Hemolysis (kernicterus)






	B1 (thiamine)

	Wet beriberi (high-output cardiac failure), dry beriberi (peripheral neuropathy), Wernicke-Korsakoff syndrome (eye movement disorders, ataxia and impaired memory)

	 






	B2 (riboflavin)

	Cheilosis, angular stomatitis, dermatitis

	 






	B3 (niacin)

	Pellagra (dementia, dermatitis, diarrhea, death), stomatitis

	Flushing, vasodilation, pruritus, hepatotoxicity






	B6 (pyridoxine)

	Peripheral neuropathy, cheilosis, stomatitis, convulsions in infants, microcytic anemia, seborrheic dermatitis

	“Stocking-glove” peripheral neuropathy, depressed deep tendon reflexes






	B12 (cobalamin)

	Megaloblastic anemia plus neurologic symptoms

	 






	Folic acid

	Megaloblastic anemia without neurologic symptoms

	 






	C

	Scurvy (hemorrhages—skin petechiae, bone, gums; loose teeth; gingivitis); poor wound healing; hyperkeratotic hair follicles; bone pain (from periosteal hemorrhages)

	Hemolytic syndromes, renal stones







Table 1-5 Minerals






	MINERAL

	SIGNS AND SYMPTOMS






	DEFICIENCY SIGNS AND SYMPTOMS

	TOXICITY






	Iodine

	Goiter, cretinism, hypothyroidism

	Myxedema






	Fluoride

	Dental caries (cavities)

	Fluorosis with mottling of teeth/bone exostoses






	Zinc

	Hypogeusia (decreased taste), rash, slow wound healing

	 






	Copper

	Menke’s disease (X-linked; kinky hair and mental retardation)

	Wilson disease






	Selenium

	Cardiomyopathy and muscle pain

	Loss of hair and nails






	Manganese

	 

	“Manganese madness” in miners of ore






	Chromium

	Impaired glucose tolerance

	 







Rickets is associated with interesting physical and x-ray findings: craniotabes (skull is poorly mineralized and bones feel like the surface of a ping-pong ball), rachitic rosary (costochondral beading; small round masses on anterior rib cage), delayed fontanelle closure, bossing of the skull, kyphoscoliosis, bowleg, and knock-knee. Bone changes first appear at the lower ends of the radius and ulna.





[image: image] CASE SCENARIO


A 29-year-old woman with vitiligo develops numbness in her feet with decreased vibratory sense and megaloblastic anemia. She most likely has what condition? Pernicious anemia, the most common cause of vitamin B12 deficiency. Pernicious anemia can be associated with autoimmune disorders such as vitiligo, hypothyroidism, and hypoadrenalism. Removal of the ileum and parasitic infection with the tapeworm Diphyllobothrium latum are rare causes of B12 deficiency.











[image: image] CASE SCENARIO


A person on a strict vegan diet who does not eat meat or animal products (milk, eggs, cheese) and does not take regular multivitamin tablets is most at risk for which vitamin deficiency? Vitamin B12. In some patients it may take 10 to 15 years before vitamin B12 deficiency due to diet becomes clinically apparent.











[image: image] CASE SCENARIO


A 34-year-old man is put on a 6-month course of isoniazid for purified protein derivative skin test conversion. He develops tingling in his hands and feet. What vitamin deficiency might he have? Vitamin B6 (pyridoxine)—remember to always give vitamin B6 if prescribing isoniazid.











[image: image] CASE SCENARIO


What test does a 22-year-old woman need before starting oral isotretinoin for acne? Pregnancy test. Vitamin A and its derivatives are teratogenic. She must be placed on some form of birth control and given periodic pregnancy tests. Counsel about the risks of teratogenicity.











[image: image] CASE SCENARIO


An infant born at home with no perinatal care develops bleeding problems shortly after birth. What is the likely cause? Hemorrhagic disease of the newborn. Vitamin K is given to all newborns for prophylaxis against this condition. Vitamin K is necessary for the synthesis of factors II, VII, IX, and X, as well as proteins C and S.











[image: image] CASE SCENARIO


A patient with end-stage cirrhosis has a markedly prolonged prothrombin time. How should you treat it? With fresh frozen plasma. Vitamin K does not work in the setting of liver failure because the liver cannot synthesize clotting proteins.











[image: image] CASE SCENARIO


A 45-year-old man with mild macrocytic anemia has a borderline-normal serum vitamin B12 level. What is the most appropriate next test to evaluate for vitamin B12 deficiency? Methylmalonic acid (MMA). MMA levels are elevated in more than 90% of patients with vitamin B12 deficiency.












Epidemiology


Per-year rates that are commonly used to compare groups should be known:




[image: image] Birth rate: live births/1000 population


[image: image] Fertility rate: live births/1000 population of females aged 15–45


[image: image] Death rate: deaths/1000 population


[image: image] Neonatal mortality rate: neonatal deaths (in first 28 days)/1000 live births


[image: image] Perinatal mortality rate: neonatal deaths + stillbirths/1000 total births. The major cause of perinatal death is prematurity. Rates are higher in nonwhites than in whites.





[image: image] A stillbirth (fetal death) is a prenatal or natal (during birth) death after 20 weeks’ gestation.




[image: image] Infant mortality rate: deaths (0–1 year old)/1000 live births. The top three causes, in descending order, are congenital abnormalities, low birth weight/prematurity, and sudden infant death syndrome.


[image: image] Maternal mortality rate: maternal pregnancy-related deaths (deaths during pregnancy or in the first 42 days after delivery)/100,000 live births. The top three causes are pulmonary embolism; hypertension (e.g., pregnancy-induced hypertension, eclampsia); and hemorrhage. The rate increases with age and is higher in Blacks.





Medicare is health insurance for people who are eligible for Social Security (primarily people 65 years old and older, as well as permanently/totally disabled people, and people with end-stage renal disease). Nursing home care is paid by Medicare only for a short term after a hospital admission; then it is paid by the patient (if the person has no money, the state usually pays via Medicaid).


Medicaid covers indigent persons who are deemed eligible by the individual states.









Biostatistics


Get in the habit of drawing a 2 × 2 table to make calculations easier. Be sure to know how to calculate the common biostatistic parameters listed in Figure 1-1. On the boards, watch out for columns or rows being switched around.





[image: image]

Figure 1-1 Biostatistic parameters. NPV, Negative predictive value; PPV, positive predictive value.


(From Mandell G, Bennett J, Dolin R: Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Disease, 7th ed. Philadelphia, Churchill Livingstone, 2009.)





Sensitivity: Ability to detect disease; mathematically, the number of true positives divided by the number of people with the disease. Tests with high sensitivity are used for screening; they may have false-positive results but do not miss many people with the disease (low false-negative rate).


Specificity: Ability to detect health (nondisease); mathematically, the number of true negatives divided by the number of people without the disease. Tests with high specificity are used for disease confirmation; they may yield false-negative results but do not label as sick anyone who is actually healthy (low false-positive rate). The ideal confirmatory test must have high sensitivity and high specificity. Otherwise, people with the disease may be called healthy.





[image: image] CASE SCENARIO


A researcher says that the cutoff fasting glucose value for the diagnosis of diabetes should be lowered from 126 mg/dL to 110 mg/dL. How would this change affect the test’s number of false-negative and false-positive results? Fewer false negatives, more false positives. If the cutoff value is raised, fewer people will be called diabetic (more false negatives, fewer false positives).


Positive predictive value (PPV): when a test is positive for disease, the PPV measures how likely it is that the patient has the disease (probability of having a condition, given a positive test). Mathematically, the number of true positives is divided by the number of people with a positive test. PPV depends on the prevalence of the disease and the sensitivity/specificity of the test (e.g., an overly sensitive test that gives more false positives has a lower PPV).











[image: image] CASE SCENARIO


How does prevalence affect the PPV? The higher the prevalence, the greater the PPV. See Figure 1-2.





[image: image]

Figure 1-2 Positive predictive value (PPV) of a human immunodeficiency virus (HIV) confirmatory assay. The PPV is a function of disease prevalence. At very low disease prevalence (0.01%), the PPV of testing declines sharply with any false-positive test results. As the prevalence of infection increases, the PPV improves. HIV screening eliminates a majority of HIV-negative individuals for further confirmation, and the prevalence of the population of samples referred for confirmatory assay increases dramatically and will be in the range of 90%. The PPV for the sequential strategy remains high despite any false-positive results.


(From Mandell G, Bennett J, Dolin R: Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Disease, 7th ed. Philadelphia, Churchill Livingstone, 2009.)





Negative predictive value (NPV): When a test is negative for disease, the NPV measures how likely it is that the patient is healthy (probability of not having a condition, given a negative test). Mathematically, the number of true negatives is divided by the number of people with a negative test. Like PPV, NPV depends on the prevalence of the disease and the sensitivity/specificity of the test (the higher the prevalence, the lower the NPV).











[image: image] CASE SCENARIO


How does sensitivity affect NPV? The more sensitive the test, the fewer the number of false negatives and the higher the NPV.


Attributable risk: Number of cases attributable to one risk factor (put another way, the amount you would expect the incidence to decrease if a risk factor were removed). For example, if the incidence rate of lung cancer in the general population is 1/100 and in smokers it is 10/100, the attributable risk of smoking in causing lung cancer is 9/100, assuming a properly matched control (i.e., 10/100 − 1/100 = 9/100).


Relative risk: Compares the disease risk in the exposed population to the disease risk in the unexposed population. Relative risk can be calculated only after a prospective or experimental study. Any value for relative risk other than 1 is clinically significant. For example, if the relative risk is 2.0, a person is twice as likely to develop the condition if exposed to the factor in question. If the relative risk is 0.5, the person is only half as likely to develop the condition when exposed to the factor; in other words, the factor protects the person from developing the disease.











[image: image] CASE SCENARIO


After completing a chart and autopsy record review, a researcher finds that pancreatic cancer occurred in 5/1000 smokers and 1/1000 nonsmokers. What is the relative risk of pancreatic cancer in smokers? The relative risk cannot be calculated because this is a retrospective study. Choose “none of the above/can’t be calculated.”


Odds ratio: Used only for retrospective studies (e.g., case-control). The odds ratio compares the odds of having disease versus not having disease in exposed populations versus the odds of having disease versus not having disease in unexposed populations. There should be more disease in exposed than unexposed populations and more nondisease in unexposed than exposed populations. The odds ratio is a less-than-perfect way to estimate relative risk from retrospective data.











[image: image] CASE SCENARIO


A retrospective study finds that pancreatic cancer occurred in 5/1000 smokers and 1/1000 nonsmokers. What is the odds ratio for pancreatic cancer in smokers? 5/995 divided by 1/999, or 5.02.


Standard deviation (SD): With a normal or bell-shaped distribution, 1 SD holds 68% of values, 2 SDs hold 95% of values, and 3 SDs hold 99.7% of values. In a normal distribution, the mean = median = mode (mean is the average value, median is the middle value, and mode is the most common value).











[image: image] CASE SCENARIO


A child scores 140 on an IQ test. A review of the literature reveals that the mean IQ in the child’s community is 100, with an SD of 20. How does the child’s score compare with that of other children? The child did better on the examination than 97.5% of children in the community. The child scored 2 standard deviations above the mean, which holds 95% of the values. Because 2.5% fall on each end of the bell-shaped curve, the child did better on the examination than 97.5% of children in the community.


Skewed distribution: A positive skew is asymmetry with an excess of high values (tail on right, mean > median > mode); a negative skew is asymmetry with an excess of low values (tail on left, mean < median < mode). Because positive and negative skews (Fig. 1-3) are not normal distributions, standard deviation and mean are less meaningful values.





[image: image]

Figure 1-3 Group A demonstrates a negative skew (tail on the left), group B has a normal distribution, and group C has a positive skew (tail on the right).




Test reliability (synonymous with precision) measures the reproducibility and consistency of a test (e.g., the concept of interrater reliability: if two different people administer the same test, the examinee will get the same score if the test is reliable). Random error reduces reliability/precision (e.g., limitation in significant figures).


Test validity (synonymous with accuracy) measures the trueness of measurement—whether the test measures what it claims to measure (e.g., if you give a valid IQ test to a genius, the test should not indicate that person has a mental disability). Systematic error reduces validity/accuracy (e.g., miscalibrated equipment).


Correlation coefficient measures how related two values are. The range of the coefficient is −1 to +1. The important point in determining the strength of the relationship between two variables is how far the number is from zero (i.e., absolute value). Zero equals no association whatsoever, +1 equals a perfect positive correlation (when one goes up, so does the other), and −1 equals a perfect negative correlation (Fig. 1-4).





[image: image]

Figure 1-4 Correlation graphs.













[image: image] CASE SCENARIO


Which is a stronger correlation, +0.3 or −0.3? They are equal.


Confidence interval: When you take a set of data and calculate a mean, you want to say that the result is equivalent to the mean of the whole population, but usually the two values are not exactly equal. The confidence interval (usually set at 95%) says that you are 95% confident that the mean of the population is within a certain range (generally within 2 SD of your experimental or derived mean using an adjustment for the sample size). A confidence interval (confidence limits) expressed as 76 < X < 84 = 0.95 means that you are 95% certain that the mean for the whole population (X) is between 76 and 84.






Different types of studies (listed in decreasing order of quality and desirability)







1. Experimental study/randomized controlled trial: the gold standard type of study. Compares two equal groups in which one variable is manipulated and its effect is measured. Remember to check for double-blinding (or at least single-blinding) and well-matched control subjects.


2. Prospective/longitudinal/cohort/incidence/follow-up study: choose a sample population, divide it into two groups on the basis of the presence or absence of a risk factor, and follow the groups over time to see what diseases they develop. This approach is sometimes called an observational study because all you do is observe. For example, you may follow people with and without asymptomatic hypercholesterolemia to determine whether people with hypercholesterolemia have a higher incidence of myocardial infarction later in life. You can calculate relative risk and incidence. This type of study is time-consuming, expensive, and good for common diseases, whereas retrospective studies are less expensive, less time-consuming, and good for rare diseases.


3. Retrospective/case-control study: samples are chosen after the fact on the basis of the presence (cases) or absence (controls) of disease. Then information can be collected about risk factors. For example, you may look at people with lung cancer versus people without lung cancer to determine if the people with lung cancer smoke more.


4. Case series: good for extremely rare diseases. You simply describe the clinical presentation of people with a certain disease. Case series may suggest the need for a retrospective study.


5. Prevalence survey/cross-sectional survey: looks at the prevalence of a disease and prevalence of risk factors. When two different cultures are compared, you may get an idea for the cause of a disease, which can be tested with a prospective study (e.g., more colon cancer and higher-fat diet in the United States versus less colon cancer and low-fat diet in Japan).





Incidence: the number of new cases of disease in a unit of time (generally in 1 year, but any time frame can be used). The incidence rate is equal to the absolute risk (as opposed to relative or attributable risk). In an epidemic, the observed incidence greatly exceeds the expected incidence.


Prevalence: the total number of cases of disease (new or old).














[image: image] CASE SCENARIO


If a widely used new form of chemotherapy allows patients with lung cancer to survive an extra 2 to 3 years without curing the disease, what will happen to the incidence and prevalence of lung cancer? Nothing happens to the incidence, but the prevalence will increase because people live longer.











[image: image] CASE SCENARIO


For influenza, which is higher—incidence or prevalence? In short-term diseases (like the flu), the incidence is often higher than the prevalence (opposite of chronic diseases).






Comparison of data







1. Chi-squared test: used to compare percentages or proportions (nonnumeric or nominal data)


2. T-test: used to compare two means


3. Analysis of variance (ANOVA): used to compare three or more means





P value: If someone gives you data and tells you that P <.05 (commonly used as the cutoff for statistical significance), there is less than a 5% chance (0.05 = 5%) that the data were obtained by random error or chance. If you read that the blood pressure (BP) in a control group is 180/100 mm Hg, but the BP after use of drug X is 120/70 mm Hg with P <.10, there is less than a 10% chance that the difference in BP is due to random error or chance (or up to a 9.99% chance that the result is due to chance). Keep three points in mind: (1) The study still may have serious flaws; (2) a low P value does not imply causation; and (3) a study that has statistical significance does not always have clinical significance (if drug X can lower the BP from 130/80 to 129/80 with P <.001, you still would not use drug X because the amount it lowers the blood pressure is negligible).


The P value also ties into the null hypothesis (the hypothesis of no difference). For example, in a drug study of hypertension, the null hypothesis is that the drug does not work (any difference in BP is due to random error or chance). When the drug works beautifully and lowers the BP by 60 points, the null hypothesis must be rejected, because clearly the drug works. When P <.05, you can confidently reject the null hypothesis because the P value says that there is less than a 5% chance that the null hypothesis is correct. To reject the null hypothesis is to say that the difference in BP is not due to chance; it is due to the drug.


The P value also represents the chance of making a type I error (concluding that there is an effect or difference when there is not or rejecting the null hypothesis when it is true).


A type II error is to accept the null hypothesis when it is false (the drug works, but you say it does not).


Power: The probability of rejecting the null hypothesis when it is false (a good thing).














[image: image] CASE SCENARIO


What is the best way to increase the power of a study? Increase the sample size.









Bias and errors







1. Recall bias: a risk for retrospective studies. When patients cannot remember things, they may inadvertently overestimate or underestimate risk factors. For example, John died of lung cancer, and his angry wife remembers him smoking “like a chimney,” whereas Mike died of a non–smoking-related disease, and his loving wife denies that he smoked much. In reality, both men smoked one pack per day.


2. Interviewer bias: occurs when there is no blinding. When a scientist receives big money to do a study and wants to find a difference between cases and controls, he or she may inadvertently interpret the same patient comment or outcome as “not significant” in the control group and “significant” in the treatment group.


3. Unacceptability bias: Patients do not admit to embarrassing behavior. They claim to exercise more than they do to please the interviewer, or they may claim to take experimental drugs when they spit them out.








[image: image] CASE SCENARIO


An experimenter measures the number of ashtrays owned and the incidence of lung cancer and finds that people with lung cancer have more ashtrays. He concludes that ashtrays cause lung cancer. What is the flaw in the study? Confounding variable (smoking tobacco is the confounding variable because it causes the increase in both ashtrays and lung cancer).











[image: image] CASE SCENARIO


The mortality data for city A, a retirement community, and city B, a college town, are compared. The rate for A is much higher than that for B, and the researcher says that pollution or other toxic exposure must be the cause. What is the error? Nonrandom or nonstratified sampling. Of course city A will have a higher mortality rate (due to age differences) if the groups are not stratified into appropriate age-specific comparisons.











[image: image] CASE SCENARIO


A phone survey of 100 people finds 30 people who smoke and 20 who do not. The other 50 people did not answer the phone. The researcher concludes that the community has a smoking prevalence of 60%. What is the error? Nonresponse bias. In this case, the first step to try to salvage the results is repeated attempts to reach the nonresponders. If this approach is unsuccessful, list the nonresponders as unknown in the data analysis and see if any results can be salvaged. Never make up or assume responses.











[image: image] CASE SCENARIO


A prostate cancer screening test claims to prolong survival when compared with older survival data, using the same standard treatment as before. The researcher claims that earlier detection improves mortality from prostate cancer. What is the error? Lead-time bias, which is due to time differentials. The difference in survival is due only to earlier detection, not improved treatment or prolonged survival.











[image: image] CASE SCENARIO


In-hospital death rates for myocardial infarction (MI) are compared between hospitals A and B. Hospital A has a higher in-hospital mortality rate. Hospital A also has a cardiac catheterization lab and dedicated coronary care unit; hospital B has neither and transfers patients to hospital A if they need a catheterization lab or coronary care unit. The researcher concludes that hospital B provides better care. What is the error? Admission rate bias. If you take on the tough cases (hospital B does not), you are sure to have higher mortality rates. The same error also can apply to surgical mortality/morbidity rates if the surgeon takes only tough cases.



















2 Pediatrics, Genetics, and Pediatric Subspecialties






General Pediatrics






Screening and preventive care


Height, weight, blood pressure, developmental/behavioral assessment, history/physical examination, and anticipatory guidance (counseling/discussion about age-appropriate concerns) should be done at every pediatric visit. Also, remember the following:




1. Congenital screening: All states screen for hypothyroidism, phenylketonuria, and galactosemia at birth (must be done within the first month). Most states screen for cystic fibrosis and sickle cell disease. As of 2010, 30 disorders are recommended for screening by the U.S. Department of Health and Human Services.








[image: image] CASE SCENARIO


A newborn screening test is positive for phenylketonuria. What should you do next? Order a confirmatory test to make sure that the screen gave you a true positive.







2. Anticipatory guidance. Keep the water heater at 110–120°F; use car restraints; put the baby to sleep on his or her back on a firm sleeping surface with light (i.e., not too heavy) clothing to help prevent sudden infant death syndrome (SIDS); do not use infant walkers, which cause fall injuries; watch out for small objects that the baby may aspirate; do not give cow’s milk or honey (may contain botulism spores) before 1 year of age; introduce solid foods gradually, starting at about 6 months; supervise children in any open body of water such as a bathtub or swimming pool; and keep chemicals out of reach.


3. Height, weight, and head circumference. Head circumference (HC) should be measured routinely in the first 2 years; height and weight should be measured routinely until adulthood. All three are markers of general well-being. The pattern of growth along plotted growth curves tells you more than any raw number. If a patient has always been low or high compared with peers, the pattern is generally benign. If a child changes from a normal curve to an abnormal one, the pattern is much more worrisome. The classic situation involves parents who bring in a child with delayed physical growth or delayed puberty: You must know when to reassure them and when to investigate further after looking at a plotted growth curve (Fig. 2-1).








[image: image]

Figure 2-1 Height-for-age curves for the four general causes of proportional short stature: postnatal onset pathologic short stature, constitutional growth delay, familial short stature, and prenatal onset short stature.


(From Kliegman RM, Stanton BMD, St. Geme J, et al: Nelson Textbook of Pediatrics, 19th ed. Philadelphia, Saunders, 2011.)





[image: image] Increased HC may mean hydrocephalus or tumor; decreased HC may mean microcephaly due to intrauterine and/or perinatal infection with one of the TORCH infections—toxoplasmosis, other infections (e.g., congenital syphilis, human immunodeficiency virus [HIV] infection, varicella-zoster virus infection), rubella, cytomegalovirus, or herpes simplex virus.





[image: image] CASE SCENARIO


What should you suspect as the cause of obesity? Obesity is usually due to overeating and lack of exercise combined with as yet undefined genetic/familial tendencies. Less than 5% of cases are due to specific organic causes (e.g., Cushing syndrome, Prader-Willi syndrome).








[image: image] CASE SCENARIO


What is the most common cause of failure to thrive? Defined as growth below the 5th percentile for age, failure to thrive is most commonly due to psychosocial or functional problems (watch for child abuse or neglect). Organic causes should have specific clues to trigger your suspicion.







4. Hearing and vision. Hearing should be measured objectively at birth. Hearing and vision should be measured objectively at least every 2–3 years starting at the age of 4 (until late adolescence). Measure more often if history dictates.





[image: image] Check the red reflex at birth and routinely thereafter to detect congenital cataracts (classically due to congenital rubella/TORCH or galactosemia) or retinoblastoma (causes leukocoria, or absence of the red reflex from the retina of the eye due to the underlying tumor).





[image: image] CASE SCENARIO


Until what age is a “lazy eye” normal? Consistent eye deviation (strabismus) is not normal at any age. Occasional misalignment of one eye may be normal until 3 months of age. After 3 months, refer to an ophthalmologist to prevent amblyopia (see ophthalmology section).








[image: image] CASE SCENARIO


What two classic infectious diseases are associated with acquired hearing loss in children? Meningitis and recurrent otitis media.







5. Anemia. Recommendations for routine screening for anemia vary and are changing. Hemoglobin and hematocrit measurement is recommended at 12 months of age but may be required at other times as dictated by history and risk assessment (e.g., prematurity, low birth weight, use of cow’s milk before 12 months, poor dietary intake). All infants except full-term infants who are exclusively breast-fed may be candidates for prophylactic iron supplements. Start iron supplements in full-term infants at 4–6 months of age and in preterm infants at 2 months of age. Most infant formulas and cereals contain iron, so separate supplements usually are not required. Menstruating adolescent females are also at risk for iron deficiency anemia—consider screening if given the option or patients have vague fatigue symptoms.


6. Lead. Exposure to lead can cause neurologic damage ranging from mild learning disabilities or hyperactivity to mental retardation. Routine screening is now controversial and usually only recommended for high-risk children (e.g., the child lives in an old building and is a paint-chip eater or lives near a battery recycling plant). If the level is greater than 10 mg/dL, closer follow-up and intervention are necessary. The best first course of action is to stop the exposure. Lead chelation therapy may be necessary with succimer (preferred in children) or dimercaprol (for more severe cases) for lead levels greater than 45 µg/dL. Levels greater than 70 µg/dL require hospitalization with intravenous (IV) chelation.


7. Fluoride. Most children need no supplementation because fluoride is in most tap water. Supplementation is necessary in the first few years of life if water is inadequately fluoridated (primarily in rural areas relying on well water). Too much fluoride can cause mottled bones and teeth. An initial dentist appointment is recommended by 3 years of age.


8. Vitamin D. The American Academy of Pediatrics recommends that exclusively and partially breast-fed infants receive vitamin D supplements shortly after birth and continue until they are weaned from breast milk and consume either formula or whole milk. Formula-fed infants do not require supplements in the United States because all formulas contain vitamin D supplements.


9. Tuberculosis (TB). Do not screen for TB unless there are risk factors or symptoms. Screen annually at any age if risk factors are present (e.g., HIV infection, incarceration). If the only risk factor is that the child lives in a high-risk area or is the offspring of an immigrant, screen once at 4–6 years of age and once at 11–16 years of age.


10. Urinalysis. Universal screening is not recommended. However, screen for congenital/anatomic abnormalities after a urinary tract infection (UTI) in children 2 months to 2 years of age by getting an ultrasound and voiding cystourethrogram (VCUG). Screening in older children after a UTI is more controversial unless the UTIs are recurrent.


11. Immunizations. Things have become more complex as combination vaccines have been introduced, and different manufacturers may produce the same vaccine with slightly different schedules. You need to know rough ages and administration, but precise schedule memorization is low yield. A routine immunization schedule for healthy children with no specific risk factors is shown in Table 2-1; indications and contraindications are given in Table 2-2.










Table 2-1 Routine Vaccination Schedule


[image: image]




Table 2-2 Vaccine Indications and Contraindications






	VACCINE

	INDICATIONS AND CONTRAINDICATIONS






	Rotavirus

	Be aware of possible risk of intussusception after vaccination and avoid in those with history of intussusception and those who are immunocompromised






	Measles, mumps, rubella (MMR)

	Avoid in children with anaphylactic reaction to eggs or neomycin, avoid in those with severe immunodeficiency (HIV-infected patients without clinically significant AIDS should receive this vaccine)






	Hepatitis B

	Give first dose at birth with hepatitis B immune globulin if mother has active hepatitis B






	Polio

	Avoid in those with anaphylaxis to neomycin or streptomycin






	Varicella

	Avoid in those with immunodeficiency or anaphylaxis to neomycin






	Influenza

	Starting at age 6, give to children with immunodeficiency, with cardiovascular or respiratory disease, or on chronic aspirin therapy (to prevent Reye syndrome), or close contacts of high-risk person; avoid in those with anaphylaxis to eggs






	Meningococcus

	Give to children 2-10 yr of age with terminal complement deficiencies, other immunodeficiency, or anatomic/functional asplenia






	Pneumococcus

	Give to children older than 2 yr of age who have not been vaccinated if they have immunodeficiency of any kind or surgical/functional asplenia (sickle cell)






	Rabies

	Postexposure, administer rabies immunoglobulin plus 4 doses of vaccine in immunocompetent patients; administer immunoglobulin plus 5 doses of vaccine in immunocompromised patients










[image: image] CASE SCENARIO


A 1-year-old boy presents for routine evaluation. He has a history of severe wheezing, shortness of breath, and allergy (rash) to eggs. What vaccine should be avoided? Influenza vaccine. Immediate hypersensitivity reaction to eggs is a contraindication to the influenza vaccine.












Infants


Apgar score. The Apgar score is assessed 1 and 5 minutes after birth. Immediate intervention (e.g., intubation) for a neonate in distress should not be delayed for Apgar scoring. The scale consists of five categories with a maximum score of 2 points per category, for a maximum total of 10 points. Resuscitation and close monitoring are usually performed until the child gets a score greater than 7 or goes to the intensive care unit (Table 2-3).




Table 2-3 Apgar Score
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Umbilical cord. Check the umbilical cord at birth for two arteries and one vein. If only one umbilical artery is present, consider the possibility of congenital renal malformations.


Caput succedaneum is diffuse swelling/edema of the scalp at birth that crosses the midline and is benign (no further testing necessary). Cephalohematomas are subperiosteal hemorrhages that are sharply limited by sutures and do not cross the midline. Both result from birth trauma. Cephalohematomas are usually benign and self-resolving, but in rare cases they may indicate an underlying skull fracture (consider ordering computed tomography [CT] scan without contrast to rule out a fracture).


Infantile hemangioma. First noticed a few days after birth, the tumor increases in size after birth and then gradually resolves within the first few years. Most hemangiomas (65%) in infancy are capillary hemangiomas, whereas 15% are cavernous hemangiomas. If they are on the face/lid and obscure the visual axis, they need to be treated to prevent amblyopia; otherwise, they can be watched. If the hemangioma is large and the infant has petechiae, consider Kasabach-Merritt syndrome with platelet sequestration in the hemangioma and thrombocytopenia.


The anterior fontanelle usually closes by 18 months. A large anterior fontanelle or delayed closure may indicate hypothyroidism, hydrocephalus, rickets, or intrauterine growth retardation (IUGR).


Moro and palmar grasp reflexes usually disappear by 6 months. An absent or inadequate Moro reflex (sudden loss of support) on one side is characteristic in infants with hemiplegia, brachial plexus palsy, or a fractured clavicle. Persistence of the Moro response beyond the age of 6 months is noted in infants with severe neurologic defects such as cerebral palsy.









Milestones and miscellaneous issues


Among many developmental milestones, the commonly tested ones are listed in Table 2-4. The exact age is not as important as the overall pattern when you are looking for dysfunctional development. When in doubt, use a formal developmental test. Table 2-4 gives rough average ages when milestones are achieved:




Table 2-4 Developmental Milestones


[image: image]




Tanner stages. Stage I is preadolescent; stage V is adult. Increasing stages are assigned for testicular and penile growth in males and for breast growth in females; both also use pubic hair development. Average age at puberty (when the patient first changes from stage I status) is 11.5 years in boys, usually with testicular enlargement as the first event, and 10.5 years in girls, usually with breast development as the first event.


Delayed puberty becomes evident when there is no testicular enlargement in boys by the age of 14 years and no breast development or pubic hair in girls by the age of 13 years. The delay usually is a constitutional delay, which is a normal variant. Parents often have a similar history, and the growth curve lags behind that for peers of the same age but is a consistent curve. Delayed puberty is rarely due to primary testicular failure (e.g., Klinefelter syndrome, cryptorchidism, history of chemotherapy, gonadal dysgenesis) or ovarian failure (e.g., Turner syndrome, gonadal dysgenesis). It also is rarely due to hypothalamic/pituitary defect such as a tumor.


Precocious puberty is usually idiopathic. Rare causes include McCune-Albright syndrome (café-au-lait spots, fibrous dysplasia, and precocious puberty in girls); ovarian tumors (granulosa cell or theca cell, which can secrete estrogen); testicular tumors (Leydig cell, which can secrete testosterone); central nervous system (CNS) disease or trauma (e.g., pineal gland or hypothalamus affected); adrenal neoplasm; and congenital adrenal hyperplasia (in boys, usually 21-hydroxylase deficiency; in girls, associated with ambiguous genitalia). Most patients with uncorrectable, idiopathic precocious puberty are given long-acting gonadotropin-releasing hormone (GnRH) agonists to suppress progression of puberty and thus prevent premature epiphyseal closure.


Child abuse. Watch for failure to thrive; multiple fractures, bruises, or injuries in different stages of healing—order a skeletal survey; “shaken baby syndrome” (subdural hematomas and retinal hemorrhages with no external trauma signs; get a dilated fundus exam); behavioral, emotional, and interaction problems; sexually transmitted diseases; and multiple personality disorder (sexual abuse). Metaphyseal “bucket handle”/metaphyseal “corner” fractures, fractures of long bones, and/or posterior rib fractures on radiograph are essentially pathognomonic for child abuse (Fig. 2-2). Consider abuse whenever the injury does not fit the story.





[image: image]

Figure 2-2 Child abuse.


A, Metaphyseal fracture of the distal tibia in a 3-month-old infant admitted to the hospital with severe head injury. B, Bone scan revealed multiple previously unrecognized fractures of the posterior and lateral ribs. C, Follow-up radiographs 2 weeks later showed multiple healing rib fractures. This pattern of fracture is highly specific for child abuse. The mechanism of these injuries is usually violent squeezing of the chest.


(From Marcdante K, Kliegman R, Behrman R, Jenson H: Nelson Essentials of Pediatrics, 5th ed. Philadelphia, Saunders, 2005.)








[image: image] CASE SCENARIO


You suspect child abuse but are not sure. Should you report your suspicion to the authorities? Reporting any child abuse suspicion is mandatory. You do not need proof and cannot be sued for reporting your suspicion.















Genetics






Chromosomal disorders







1. Down syndrome (trisomy 21): the most common known cause of mental retardation. The major risk factor is the age of the mother (1/1500 offspring of 16-year-old mothers, 1/25 offspring of 45-year-old mothers). At birth look for hypotonia, transverse palmar crease, and characteristic facies. Congenital cardiac defects (especially ventricular septal defect) are common and often affect prognosis. Patients also are at increased risk for leukemia, duodenal atresia (and other bowel atresia), Hirschsprung disease, celiac disease, hypothyroidism, obstructive sleep apnea, gastroesophageal reflux disease (GERD), upper respiratory tract infections, infertility, visual problems, and early Alzheimer disease.


2. Edward syndrome (trisomy 18): more common in females than in males; mental retardation, small size for age, small head, hypoplastic mandible, low-set ears, clenched fist with index finger overlapping third and fourth fingers (almost pathognomonic and can be seen on prenatal ultrasound imaging). Early childhood death is typical.


3. Patau syndrome (trisomy 13): mental retardation, apnea, deafness, holoprosencephaly (fusion of cerebral hemispheres), myelomeningocele, cleft lip/palate, cardiovascular abnormalities, rocker-bottom feet. Early pediatric death is typical.


4. Turner syndrome (females with XO instead of XX): lymphedema of the neck at birth, short stature, webbed neck, low posterior hairline, widely spaced nipples, amenorrhea, and lack of breast development (due to primary ovarian failure; patients are infertile). Patients are at increased risk for coarctation of the aorta, horseshoe kidney, hypothyroidism, diabetes, and cystic hygroma (classically of the neck).


5. Cri-du-chat: due to a deletion on the short arm of chromosome 5. Look for a high-pitched cry like a cat, along with severe mental retardation.








[image: image] CASE SCENARIO


A 33-year-old man comes to you because he and his wife have been unable to conceive. He is tall and thin. On exam, you note gynecomastia, sparse body hair, and small testicles. What is the patient’s most likely karyotype? XXY. Infertility is the classic presentation of Klinefelter syndrome. Patients are tall with microtestes (<2 cm in length), gynecomastia, sterility, and mildly decreased intelligence quotient (IQ).


On the USMLE Step 3 exam, you may see multiple-choice questions regarding genetic counseling or asking you to predict the likelihood of having a second affected child after the first is born with a disease. It is assumed that you know the inheritance pattern for the disease.





Autosomal Dominant


Look for an affected mother or father who passes the disease to 50% of offspring.




[image: image] von Willebrand disease


[image: image] Neurofibromatosis: café-au-lait spots, profuse peripheral nerve tumors, acoustic schwannoma


[image: image] Multiple endocrine neoplasia (MEN) I and II syndromes


[image: image] Achondroplasia (diagnosis from picture of the patient)


[image: image] Marfan syndrome: tall height, arachnodactyly, mitral valve prolapse, aortic dissection, lens dislocation


[image: image] Huntington disease


[image: image] Familial hypercholesterolemia: Look for xanthomas and early coronary artery disease, markedly elevated cholesterol


[image: image] Familial polyposis coli


[image: image] Adult polycystic kidney disease


[image: image] Hereditary spherocytosis


[image: image] Tuberous sclerosis: facial angiofibromas (i.e., adenoma sebaceum), seizures, mental retardation (i.e., classic mnemonic: “zits, fits, and nitwits”), CNS hamartomas, cardiac rhabdomyomas, renal angiomyolipomas, and hypopigmented skin macules


[image: image] Myotonic dystrophy: muscle weakness with inability to release grip, balding, cataracts, mental retardation, and cardiac arrhythmias





Autosomal Recessive


Look for family history and unaffected parents who pass the disease to 25% of children.




[image: image] Sphingolipidoses (e.g., Tay-Sachs disease, Gaucher disease; the exception is Fabry disease, which is X-linked)


[image: image] Mucopolysaccharidoses (e.g., Hurler disease; the exception is Hunter disease, which is X-linked)


[image: image] Glycogen storage diseases (e.g., Pompe disease, McArdle disease)


[image: image] Cystic fibrosis


[image: image] Galactosemia: look for congenital cataracts, neonatal sepsis; avoid galactose- and lactose-containing foods


[image: image] Amino acid disorders (e.g., phenylketonuria, alkaptonuria)


[image: image] Sickle cell disease


[image: image] Childhood or infantile polycystic kidney disease


[image: image] Wilson disease


[image: image] Hemochromatosis (usually)


[image: image] Adrenogenital syndrome (e.g., 21-hydroxylase deficiency)








[image: image] CASE SCENARIO


A 45-year-old man is diagnosed with adult polycystic kidney disease. His wife has no kidney disease and no family history of kidney disease. He wants to know the likelihood that his two children may have the disease. What do you tell him? Each child has roughly a 50% chance of having the disease.








[image: image] CASE SCENARIO


An asymptomatic couple has a child with phenylketonuria. What is the chance that their next child will have it? 25%.





X-Linked Recessive


Look for affected fathers, who pass the gene only to their daughters (who become carriers but do not get the disease), and carrier mothers (family history in male relatives), who pass the disease to their sons.




[image: image] Hemophilia


[image: image] Glucose-6-phosphate dehydrogenase (G6PD) deficiency


[image: image] Fabry disease


[image: image] Hunter disease


[image: image] Lesch-Nyhan syndrome: hypoxanthine-guanine phosphoribosyltransferase (HPRT) enzyme deficiency. Look for mental retardation and self-mutilation (patients may bite off their own fingers).


[image: image] Duchenne muscular dystrophy


[image: image] Wiscott-Aldrich syndrome


[image: image] Bruton agammaglobulinemia


[image: image] Fragile X syndrome: second most common cause of mental retardation in males (after Down syndrome). Patients have large testes.








[image: image] CASE SCENARIO


A healthy man had a father with hemophilia. He wants to know the likelihood that his sons will have hemophilia. His wife is healthy and has no family history of the condition. What do you tell him? His children’s risk is no higher than that for the general population (close to 0%). Fathers cannot pass X-linked conditions on to their sons.





Polygenic Disorders


Relatives are more likely to have disease, but there is no known obvious heritable pattern (yet).




[image: image] Pyloric stenosis


[image: image] Cleft lip/palate


[image: image] Type 2 diabetes


[image: image] Obesity


[image: image] Neural tube defects


[image: image] Schizophrenia


[image: image] Bipolar disorder


[image: image] Ischemic heart disease


[image: image] Alcoholism








[image: image] CASE SCENARIO


Assuming that the parent is an alcoholic, which child has the highest risk for alcoholism—the daughter of an alcoholic father, the son of an alcoholic father, the daughter of an alcoholic mother, or the son of an alcoholic mother? The son of an alcoholic father.















Pediatric Subspecialties






Pediatric cardiology


Table 2-5 provides a general description of several congenital heart defects:


Table 2-5 Congenital Heart Defects






	DEFECT

	SYMPTOMs, TREATMENT, AND OTHER INFORMATION






	PDA

	Constant, machine-like murmur in upper left sternal border; dyspnea and possible CHF; close PDA with indomethacin (surgery is required if this approach fails); keep open with prostaglandin E1; associated with congenital rubella and high altitudes






	VSD

	Holosystolic murmur next to sternum; most VSDs resolve on their own; most common congenital heart defect






	ASD

	Asymptomatic until adulthood; fixed, split S2 and palpitations; most ASDs do not require correction (unless they are large)






	TOF

	Consists of 4 anomalies: (1) VSD, (2) right ventricular hypertrophy, (3) pulmonary stenosis, and (4) overriding aorta. Most common cyanotic congenital heart defect; look for “tet” spells (squatting after exertion)






	TGA

	Aorta connected to the right ventricle, pulmonary artery connected to the left ventricle—dependent on PDA and/or ASD for survival until surgical correction. Often diagnosed via prenatal ultrasound. Can manifest with cyanosis and dyspnea after birth, or failure to thrive later






	C of A

	Upper extremity hypertension only, radiofemoral delay, systolic murmur heard over mid- to upper back, rib notching on radiograph; associated with Turner syndrome







ASD, Atrial septal defect; CHF, congestive heart failure; C of A, coarctation of aorta; PDA, patent ductus arteriosus; TGA, transposition of the great arteries; TOF, tetralogy of Fallot; VSD, ventral septal defect.


[image: image] Endocarditis prophylaxis is required for all of the cardiac defects listed in the table except asymptomatic, secundum-type atrial septal defects (80% of ASDs).


Remember that a heart rate over 100 beats/min may be normal in pediatric patients (up to age 10).


In patients with a ventricular septum defect (VSD), think about the possibility of fetal alcohol syndrome (Fig. 2-3), TORCH syndrome, or Down syndrome.





[image: image]

Figure 2-3 Classic fetal alcohol syndrome facies with maxillary hypoplasia, shortened palpebral fissures, a flat nasal bridge, and a thin upper lip. Affected children are at increased risk for congenital heart defects, especially ventricular septal defect.







[image: image] CASE SCENARIO


A 17-year-old male athlete with a family history of sudden death at an early age collapses suddenly during a basketball game. What condition should you consider? Hypertrophic cardiomyopathy. In living patients, it is diagnosed with echocardiography and/or magnetic resonance imaging (MRI) and treated with β-blockers and a pacemaker. Positive inotropic agents (e.g., digoxin), diuretics, and vasodilators are contraindicated because they make things worse.


Remember that in fetal circulation, oxygen content is highest in the umbilical vein and lowest in the umbilical arteries. In addition, oxygen content is higher in blood going to the upper extremities than in blood going to the lower extremities.


Circulation changes with the transition from intrauterine to extrauterine life. First breaths inflate the lungs and cause decreased pulmonary vascular resistance, which increases blood flow to the pulmonary arteries. This and the clamping of the cord increase left-sided heart pressures, which functionally closes the foramen ovale. Increased oxygen concentration shuts off prostaglandin production in the ductus arteriosus, causing gradual closure.








[image: image] CASE SCENARIO


A child has two episodes of dizziness, dyspnea, or passing out after playing, and then is fine and has no other symptoms. You are shown an electrocardiogram (ECG) taken while the child has no symptoms. What should you look for on the ECG to make a diagnosis of Wolff-Parkinson-White syndrome? The delta wave (Fig. 2-4). The symptoms were probably caused by transient arrhythmias via accessory pathways.












Pediatric gastroenterology


Gastrointestinal malformations in children. Each of the following gastrointestinal (GI) conditions (Table 2-6; Fig. 2-5) is generally treated with surgical repair. Other pediatric GI conditions are listed in Table 2-7 (Fig. 2-6).




Table 2-6 Gastrointestinal Malformations in Children


[image: image]







[image: image]

Figure 2-4 Electrocardiogram demonstrating a delta wave, which creates the “double peak” in the QRS complex, as well as a short PR interval and a wide QRS complex, in a patient with Wolff-Parkinson-White syndrome.







[image: image]

Figure 2-5 Types of tracheoesophageal anomalies and their presenting symptom complexes.


(From James EC, Corry RJ, Perry JF: Principles of Basic Surgical Practice. Philadelphia, Hanley & Belfus, 1987.)







Table 2-7 Pediatric Gastrointestinal Conditions


[image: image]







[image: image]

Figure 2-6 Intussusception in an infant.


The obstruction is evident in the proximal transverse colon. Contrast material between the intussusceptum and the intussuscipiens is responsible for the coiled-spring appearance.


(From Kliegman RM, Stanton BMD, St. Geme J, et al: Nelson Textbook of Pediatrics, 19th ed. Philadelphia, Saunders, 2011.)





Diaphragmatic hernia is more common on the left side and affects boys more often than girls. Bowel herniates into the thorax, which compresses and impedes lung development (pulmonary hypoplasia results). Patients present with respiratory distress and have bowel sounds in the chest and bowel loops in the thorax on chest radiograph. Treat surgically. Prognosis is related to lung development, not to the hernia.


Omphalocele versus gastroschisis. Omphalocele is in the midline, the sac contains multiple abdominal organs, the umbilical ring is absent, and other anomalies are common. Gastroschisis is to the right of the midline, only small bowel is exposed (there is no true hernia sac), the umbilical ring is present, and other anomalies are rare.


Henoch-Schönlein purpura may manifest with GI bleeding and abdominal pain. Look for history of upper respiratory or GI infection, characteristic purpuric rash on lower extremities and buttocks, swelling in hands and feet, arthritis, and hematuria or proteinuria. Treat supportively.


Children develop nausea, vomiting, and/or diarrhea with any systemic illness more commonly than adults.


Children can develop inflammatory bowel disease (IBD) or irritable bowel syndrome (IBS) and often have GI complaints with anxiety or psychiatric problems (e.g., separation anxiety, dislike of school, depression, child abuse).


Neonatal jaundice may be physiologic or pathologic. The first step is to measure total, direct, and indirect bilirubin. The main concern is kernicterus, which is due to high levels of unconjugated bilirubin with subsequent deposit into the basal ganglia, causing irreversible damage. Watch for poor feeding, seizures, flaccidity, opisthotonos (muscular spasm that results in spine bending, with body resting on heels and head), and/or apnea to accompany severe jaundice.




1. Physiologic jaundice is seen in 50% of normal infants and is even more common in premature infants. Symptoms start 1–2 days after birth. Bilirubin is mostly unconjugated. In full-term infants, bilirubin should be less than 12 mg/dL, peak at day 2–5, and return to normal by 2 weeks. In premature infants, the bilirubin should be less than 15 mg/dL and return to normal by 3 weeks.


2. Pathologic jaundice. Bilirubin levels are higher than normal and continue to rise or fail to decrease appropriately. Any jaundice present at birth is pathologic. The differential diagnosis includes the following:


[image: image] Breast milk jaundice is seen in breastfed infants with peak bilirubin levels of 10–20 mg/dL at 2–3 weeks of age. Treat with temporary cessation of breastfeeding (switch to bottle) until jaundice resolves.


[image: image] Illness. Infection or sepsis, hypothyroidism, liver insult, cystic fibrosis, and other illnesses may prolong neonatal jaundice and lower the threshold for kernicterus. The point to remember is that the youngest, sickest infants are at greatest risk for hyperbilirubinemia and kernicterus.


[image: image] Hemolysis due to Rh incompatibility or congenital red cell diseases in the neonatal period. Look for anemia, peripheral smear abnormalities, family history, and higher levels of unconjugated bilirubin.


[image: image] Metabolic. Criggler–Najjar disease (rare, with shortened life expectancy) causes severe unconjugated hyperbilirubinemia, and Gilbert disease (common, normal life expectancy) causes mild unconjugated hyperbilirubinemia. Rotor and Dubin-Johnson syndromes cause conjugated hyperbilirubinemia (benign conditions).


[image: image] Biliary atresia may be seen in full-term infants with clay-or gray-colored stools and high conjugated bilirubin. Can diagnose with hepato-iminodiacetic acid (HIDA) scan and treat with surgery.


[image: image] Medications. Avoid sulfa drugs in neonates; they displace bilirubin from albumin and may precipitate kernicterus.





The treatment for elevated unconjugated hyperbilirubinemia is phototherapy (i.e., ultraviolet [UV] light exposure) to convert the unconjugated bilirubin to a water-soluble form that can be excreted. The indication for phototherapy is based on a nomogram of the bilirubin level and age of patient. The last resort is exchange transfusion. Do not choose this option unless phototherapy has failed and the level of unconjugated bilirubin is high for the patient’s age (i.e., >20 mg/dL).


Any infant born to a mother with active hepatitis B should receive the first immunization shot and hepatitis B immune globulin at birth.









Pediatric gynecology


Ambiguous genitalia. Look for adrenogenital syndrome/congenital adrenal hyperplasia (21-hydroxylase deficiency in 90% of cases). Patients are usually female; boys with the disease experience precocious sexual development. Neonates with 21-hydroxylase deficiency rapidly develop salt wasting (low sodium), hyperkalemia, hypotension, and elevated 17-hydroxyprogesterone. Treat with steroids and intravenous fluids immediately to prevent death. Any child with ambiguous genitalia (Fig. 2-7) should not be assigned a sex until the workup is complete and a karyotype is done.





[image: image]

Figure 2-7 Ambiguous genitalia in a newborn infant with congenital adrenal hyperplasia.


(From Resnick MJ, Novick AC: Urology Secrets, 2nd ed. Philadelphia, Hanley & Belfus, 1999.)








[image: image] CASE SCENARIO


What does a female child with a “bunch of grapes” (vesicles) protruding from the vagina likely have? Sarcoma botryoides, a malignancy.





Premature/precocious puberty is usually idiopathic but may be caused by a hormone-secreting tumor or CNS disorder, both of which must be ruled out. By definition, the patient must be younger than 8 years (9 years for boys). Treat the underlying cause. If the condition is idiopathic, treat with a gonadotropin-releasing hormone (GnRH) analog to prevent premature epiphyseal closure and arrest or reverse puberty until the child reaches an appropriate age.





[image: image] CASE SCENARIO


A mother brings in her 10-year-old daughter and is concerned because the child has just had her first period. What is the correct treatment? Reassurance only, because this is normal.





Vaginitis/discharge. Most cases of vaginitis or discharge are nonspecific or physiologic, but, on the boards, look for foreign body, sexual abuse (especially with sexually transmitted disease in a child), or Candida as a presentation of diabetes.





[image: image] CASE SCENARIO


A mother brings in her 8-year-old daughter because the child has white vaginal discharge. A potassium hydroxide (KOH) prep of the vaginal discharge shows yeast blastospores and pseudohyphae. What laboratory test should be ordered? Blood glucose. Candida vulvovaginitis in a healthy young female is unusual. Testing for diabetes mellitus should be performed.





Vaginal bleeding in the neonate is usually physiologic from maternal estrogen withdrawal and resolves spontaneously within a few days.









Pediatric hematology


The most common cause of nosebleed in children is trauma (often nose picking), but watch for a possible tumor (nasopharyngeal angiofibroma; look for an adolescent boy with no trauma or blood dyscrasia who has recurrent nosebleeds and/or obstruction); leukemia (from pancytopenia, often associated with fever and anemia); and other causes of thrombocytopenia such as idiopathic thrombocytopenic purpura (ITP) and hemolytic uremic syndrome (HUS).


Sickle cell disease (SCD). A blood smear gives it away (Fig. 2-8)—look for a high percentage of reticulocytes. SCD is seen almost always in blacks (8% are heterozygotes in the United States). Watch for the classic manifestations of SCD: aplastic crises due to parvovirus B19 infection; bone pain due to microinfarcts (often avascular necrosis of the femoral head); renal papillary necrosis; splenic sequestration crisis; autosplenectomy, often accompanied by increased infections with encapsulated organisms (give pneumococcal vaccine); acute chest syndrome, which mimics pneumonia; pigment cholelithiasis; priapism; and stroke. Diagnosis is made by hemoglobin electrophoresis. Screening is done at birth, but remember that symptoms usually do not begin until about 6 months of age because of persistent fetal hemoglobin production. Treat with prophylactic penicillin, which is started as soon as the diagnosis is made and continued until age 5 years; proper vaccination including pneumococcal vaccine; folate supplementation; early treatment of infections; and proper hydration.





[image: image]

Figure 2-8 Sickle cell anemia.


A sickle cell is a cell with a sickle or crescent shape resulting from the polymerization of hemoglobin S. These cells are seen not only in sickle cell anemia (homozygosity for hemoglobin S) but also in compound heterozygous states such as sickle cell/hemoglobin C disease and sickle cell/β-thalassemia, which also lead to sickle cell disease. This smear also shows target cells and boat-shaped cells, which are the result of a lesser degree of polymerization of hemoglobin S than with a classic sickle cell.


(From Goldman L, Schafer AI: Goldman’s Cecil Medicine, 24th ed. Philadelphia, Saunders, 2012.)





[image: image] A sickle “crisis” is sudden, unheralded, vaso-occlusive event that can have multiple symptoms but most commonly presents as a pain crisis affecting the limbs, lower back, chest, or abdomen. Treat with oxygen, antibiotics and analgesics (including narcotics). If severe, exchange transfusions may be helpful.





[image: image] CASE SCENARIO


A woman is watching her neighbor’s 1-year-old African-American child and brings her in for sudden, symmetric swelling and redness of the hands and feet that develop over a few hours. The child is irritable. The woman thinks that there may be a family history of anemia. The child looks pale. What syndrome does the child probably have? Hand-foot syndrome, or dactylitis, a classic manifestation of sickle cell disease in young children.





Classic hematologic/kidney “combo” disorders: see Table 2-8 and Figures 2-9 and 2-10.




Table 2-8 Classic Hematology-Kidney Combination Disorders


[image: image]







[image: image]

Figure 2-9 Schistocytes.


Red cell fragments or schistocytes are seen in microangiopathic hemolytic anemias such as hemolytic uremic syndrome, thrombotic thrombocytopenic purpura, and disseminated intravascular coagulation, as well as in mechanical hemolysis such as artificial heart valves.


(From Goldman L, Schafer AI: Goldman’s Cecil Medicine, 24th ed. Philadelphia, Saunders, 2012.)








[image: image]

Figure 2-10 The anterior leg with raised petechial (<5 mm) and purpuric (>5 mm) skin lesions suggesting vasculitis. This appearance can be seen with Henoch-Schönlein purpura (HSP), in which the rash is generally limited to the buttocks and lower extremities. The platelet count should be normal in HSP.











Pediatric immunology


Primary immunodeficiencies are rare. Your job is simply to recognize the classic case presentations:




1. IgA deficiency is the most common primary immunodeficiency. Look for recurrent respiratory and GI infections. IgA levels are low.








[image: image] CASE SCENARIO


What therapy should be avoided in patients with IgA deficiency? Immunoglobulins, which may cause anaphylaxis due to anti-IgA antibodies. If a patient develops anaphylaxis after immunoglobulin exposure, consider IgA deficiency.







2. X-linked agammaglobulinemia (Bruton agammaglobulinemia) is an X-linked recessive disorder that affects males. It is characterized by low or absent B cells and infections that begin after 6 months when maternal antibodies disappear. Look for recurrent lung or sinus infections with Streptococcus and Haemophilus spp.


3. DiGeorge syndrome is caused by a variable-sized chromosomal deletion. Look for hypocalcemia or tetany (from absent parathyroids) in the first 24–48 hours of life, facial dysmorphology, along with an absent or hypoplastic thymus (causing variable dysfunctions of cell-mediated immunity). Congenital heart defects are the main cause of morbidity and mortality. Mnemonic: CATCH 22 = Cardiac abnormalities (especially tetralogy of Fallot), Abnormal facies, Thymic aplasia, Cleft palate, Hypocalcemia, deletion from chromosome 22.


4. Severe combined immunodeficiency may be autosomal recessive or X-linked. Many cases are due to adenosine deaminase deficiency (autosomal recessive). Patients have B- and T-cell defects and severe infections in the first few months of life. Cutaneous anergy is usually present. The thymus and lymph nodes may be absent or hypoplastic.


5. Wiskott-Aldrich deficiency is an X-linked recessive disorder that affects males. Look for the classic triad: eczema, thrombocytopenia (bleeding), and recurrent infections (usually respiratory).


6. Chronic granulomatous disease is usually an X-linked recessive disorder that affects males. Infections with catalase-positive organisms (e.g., Staphylococcus aureus, Pseudomonas spp.) are common. The diagnosis is clinched when deficient nitroblue tetrazolium dye reduction by granulocytes is confirmed (by a test that measures the respiratory burst, which these patients lack).


7. Chédiak-Higashi syndrome is usually autosomal recessive. Look for giant granules in neutrophils (Fig. 2-11), recurrent pyogenic infections, and associated oculocutaneous albinism. The syndrome is caused by a defect in microtubule polymerization and subsequently impaired lysis of phagocytosed bacteria.


8. Complement deficiencies (factors C5 through C9) cause recurrent neisserial infections. Specific complement components are low. Give meningococcal vaccine to affected children.


9. Chronic mucocutaneous candidiasis is a cellular immunodeficiency specific for Candida Patients have thrush; candidal infections of the scalp, skin, and nails; and anergy to Candida organisms with skin testing. The condition is often associated with hypothyroidism; the rest of immune function is intact.


10. Hyper-IgE syndrome (Job-Buckley syndrome) is characterized by recurrent staphylococcal infections (especially of the skin). IgA levels are extremely high. Patients commonly have fair skin, red hair, and eczema.








[image: image]

Figure 2-11 Neutrophil and lymphocyte from a patient with Chédiak-Higashi syndrome. Note the large dysmorphic cytoplasmic granules (arrow).


(From Mandell GL, Bennett JE, Dolin R: Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 7th ed. Philadelphia, Churchill Livingstone, 2010.)












Pediatric infectious disease


Otitis media is most commonly due to Streptococcus pneumoniae, Haemophilus influenzae, or Moraxella catarrhalis. Manipulation of the auricle produces no pain (in contrast with otitis externa), but the patient has earache, fever, nausea/vomiting, and erythematous and bulging tympanic membrane (light reflex and landmarks are difficult to see). Complications include tympanic membrane perforation (bloody or purulent discharge), mastoiditis (fluctuance and inflammation over mastoid process 2 weeks after otitis), labyrinthitis, palsies of cranial nerves VII and VIII, meningitis/cerebral abscess, venous thrombosis, and chronic otitis media. Chronic otitis media may lead to permanent perforation of the eardrum, and patients may develop cholesteatomas with marginal perforations (treat with surgical excision). Treat otitis with antibiotics (amoxicillin or second-generation cephalosporin such as cefuroxime) to avoid these complications.


Recurrent otitis media is a common pediatric clinical problem (as well as prolonged secretory otitis, a result of incompletely resolved otitis) and can cause hearing loss with resultant developmental problems (speech, cognitive functions). Treat with prophylactic antibiotics. Tympanostomy tubes are also used but are controversial. Adenoidectomy is thought to help in some cases by preventing blockage of the eustachian tubes.


UTI. In children younger than 6 years of age, UTI is a cause for concern because it may be the presenting manifestation of a urinary tract malformation. The most common examples are disordered anatomy leading to vesicoureteral reflux (males and females) and posterior urethral valves (males). The American Academy of Pediatrics (AAP) recommends ordering a renal ultrasound and voiding cystourethrogram (VCUG) after the first febrile UTI in children 2 months to 2 years of age.


Meningitis. The highest incidence of meningitis is seen in neonates; a majority of cases are seen in children younger than 2 years. Younger patients often do not have classic physical findings (Kernig and Brudzinski signs). Look for lethargy, fever or hypothermia, poor muscle tone, bulging fontanelle, vomiting, photophobia, altered consciousness, and signs of generalized sepsis (hypotension, jaundice, respiratory distress). Seizures may also be seen, but remember simple febrile seizures if the patient is between 5 months and 6 years old and has a fever with temperatures greater than 102°F in the absence of other signs of meningitis. Do not wait to start treatment (i.e., antibiotics and IV fluids) if the patient is doing poorly, even if you cannot get an immediate lumbar puncture (treatment is more important than precise diagnosis in this case, which is rare on the boards). If there is clinical evidence of elevated intracranial pressure (e.g., bulging fontanelles, vomiting), do NOT perform lumbar puncture due to risk of uncal herniation.




[image: image] Mumps and measles are now rare causes of aseptic (nonbacterial or culture-negative) meningitis. The best prevention is immunization.


[image: image] Watch for herpes encephalitis if the mother has herpes simplex virus (HSV) genital lesions at delivery. In older children and adults, herpes encephalitis is due to HSV-I (vs. HSV-II in neonates), and those affected will have temporal lobe abnormalities on a head CT scan or MRI. Give IV acyclovir. Consider TB meningitis in a patient with hydrocephalus and TB risk factors (exposure, immunosuppression, birth in country with high incidence).





See neurology section for cerebrospinal fluid (CSF) findings in meningitis.





[image: image] CASE SCENARIO


A child has high fever, photophobia, vomiting, poor muscle tone, and altered level of consciousness. Vital signs include hypotension and tachycardia. Which should you do first—give antibiotics and IV fluids or perform lumbar puncture? Give antibiotics and IV fluids first. Empirical treatment may save the child’s life, and delaying therapy is inappropriate, especially with new direct antigen tests that make CSF culture less important.








[image: image] CASE SCENARIO


A child recovers from a bout of meningitis after antibiotics. What does the child need as part of routine follow-up? Formal hearing evaluation to check for hearing loss, the most common sequela of meningitis. Other sequelae include vision loss, mental retardation, motor deficits/paresis, epilepsy, and learning/behavioral disorders.








[image: image] CASE SCENARIO


A child develops meningitis, and antibiotics are given. The direct antigen test is positive for Neisseria meningitidis. What do you need to do other than treating the child? Give all the child’s close contacts antibiotic prophylaxis (rifampin, ciprofloxacin [in adults], or ceftriaxone usually is given).





Infectious rashes are seen most often in children. Only supportive treatment is necessary unless otherwise specified.




1. Measles (rubeola). See whether the patient has been immunized. Koplik spots (tiny white spots on buccal mucosa) are seen 3 days after high fever, cough, runny nose, and conjunctivitis/photophobia. On the following day, a maculopapular rash begins on the head and neck and spreads downward to cover the trunk (head-to-toe progression). Complications include pneumonia (“giant cell” pneumonia, especially in very young and immunocompromised patients), otitis media, and encephalitis (either an acute form or subacute sclerosing panencephalitis, which usually occurs years later).


2. Rubella (German measles) is an important infection in pregnant mothers due to the risk of congenital abnormalities. Screen and immunize any woman of reproductive age before she becomes pregnant. Rubella is milder than measles, with low fever, malaise, and tender swelling of the suboccipital and postauricular nodes. Arthralgias also may develop. After a 2- to 3-day prodrome, a faint maculopapular rash starts on the face and neck and spreads to the trunk (head-to-toe progression). Complications include encephalitis, otitis media, and cataracts.








[image: image] CASE SCENARIO


A pregnant woman says that she was not vaccinated for rubella. She is 6 weeks pregnant. What should you do? Draw a baseline titer and observe. The vaccine is contraindicated during pregnancy. If the woman develops a febrile illness and rash during pregnancy, recheck the titer to see if it has risen to make the diagnosis of rubella.







3. Roseola infantum (exanthem subitum). Look for classic progression: high fever (temperature may be >40°C with febrile seizures) with no apparent cause for 4 days, then an abrupt return to normal temperature as a diffuse macular or maculopapular rash appears on the chest and abdomen. Roseola infantum is rare in children older than 3 years. It is caused by the human herpesvirus type 6 (HHV6).


4. Erythema infectiosum (fifth disease). The classic “slapped-cheek” rash (confluent erythema over the cheeks) (Fig. 2-12) appears around the same time as mild constitutional symptoms (low fever, malaise). One day later, a maculopapular rash appears on the arms, legs, and trunk. Fifth disease is caused by parvovirus B19 (the same virus that causes aplastic crisis in sickle cell disease).


5. Chickenpox (varicella). The description and progression of the rash should lead to the diagnosis. Discrete macules (usually on the trunk) turn into papules, which turn into vesicles, which rupture and crust over. These changes occur within 1 day. The lesions appear in successive crops; therefore the rash is in different stages of progression in different areas. A Tzanck smear of tissue from the base of a vesicle shows multinucleated giant cells (rarely required for diagnosis). Varicella-zoster immune globulin is available for prophylaxis in patients with debilitating illness (e.g., leukemia, AIDS) if you see them within 4 days of exposure or for newborns whose mother has chickenpox. Acyclovir can be used in severe cases. Reactivation of the virus later in life can cause shingles (zoster), which is characterized by a dermatomal distribution of the rash. Pain and paresthesias often precede the rash. Exposure to a person with active shingles can cause chickenpox in a person who has never been vaccinated or had chickenpox before.








[image: image]

Figure 2-12 Erythema infectiosum.


Facial erythema “slapped cheek.” The red plaque covers the cheek and spares the nasolabial fold and the circumoral region.


(From Habif TP: Clinical Dermatology, 5th ed. Philadelphia, Mosby, 2010.)








[image: image] CASE SCENARIO


A 14-year-old boy develops chickenpox, and the mother asks when he will no longer be contagious. What should you tell her? The child is contagious until the last lesion crusts over.







6. Scarlet fever. Look for a history of untreated streptococcal pharyngitis (only species that produce erythrogenic toxin can cause scarlet fever), followed by a sandpaper-like rash on the abdomen and trunk with classic circumoral pallor (i.e., area not affected by the rash) and a strawberry tongue. The rash tends to desquamate once the fever subsides. Treat with penicillin to prevent rheumatic fever from developing.


7. Kawasaki syndrome (mucocutaneous lymph node syndrome) is a rare disease that usually affects children younger than 5 years. Diagnostic criteria include fever for longer than 5 days (mandatory for diagnosis); bilateral conjunctival injection; changes in the lips, tongue, or oral mucosa (strawberry tongue, fissuring, injection); changes in the extremities (desquamation, edema, erythema); polymorphous truncal rash (which usually begins 1 day after the fever starts); and cervical lymphadenopathy. Also look for arthralgia/arthritis. The most feared complications involve the heart (coronary artery aneurysms, heart failure, arrhythmias, myocarditis, myocardial infarction). If Kawasaki syndrome is suspected, give aspirin and IV immune globulin (both reduce cardiac/coronary damage) and follow the patient with echocardiography to detect heart involvement. This is one of the few times that aspirin is given to a pediatric patient.


8. Infectious mononucleosis (Epstein-Barr virus [EBV] infection). Look for fatigue, fever, pharyngitis, and lymphadenopathy (similar to streptococcal pharyngitis, but malaise tends to be prolonged and pronounced in EBV infection). To differentiate from streptococcal infection, look for splenomegaly (splenic rupture is rare, but patients should avoid contact sports and heavy lifting), hepatomegaly, atypical lymphocytes (bizarre forms that may resemble leukemia) with lymphocytosis, anemia/thrombocytopenia, and positive serology (heterophile antibodies [e.g., Monospot test] or specific EBV antibodies: viral capsid antigen, Epstein-Barr nuclear antigen). Remember HIV infection in the differential diagnosis. EBV is associated with nasopharyngeal carcinoma and African Burkitt lymphoma.








[image: image] CASE SCENARIO


A 22-year-old man presents with a sore throat. He is given amoxicillin for presumed streptococcal infection and returns 3 days later with a diffuse maculopapular rash. His sore throat has not improved. Does he have an allergy to amoxicillin? No—he has EBV infection. A rash occurs in roughly 90% of patients with EBV infection who are given ampicillin.







9. Rocky Mountain spotted fever (Rickettsia rickettsii infection). Look for history of a tick bite (especially on the east coast) 1 week before the development of high fever or chills, severe headache, and prostration or severe malaise. The rash appears roughly 4 days after symptoms and starts on the palms or wrists and soles or ankles, rapidly spreading to the trunk and face (unique pattern of spread) (Fig. 2-13). Patients are often quite sick (disseminated intravascular coagulation, delirium) and need doxycycline (preferred) or chloramphenicol (in pregnancy) immediately.


10. Impetigo. Look for a history of skin break (e.g., previous chickenpox, insect bite, scabies, cut). Rash starts as thin-walled vesicles that rupture and form yellowish crusts. The skin is often described as “weeping.” Classically, lesions are seen on the face and tend to be localized. Impetigo is infectious; look for sick contacts. Treat with oral antistaphylococcal penicillin (to cover streptococci and staphylococci, the most common causative organisms).








[image: image]

Figure 2-13 Rocky Mountain spotted fever rash on the palm and arm. The rash initially appears on the ankles and wrists and the palms and soles. The rash then spreads centripetally to the forearms, arms, legs, thighs, and trunk.


(From Mandell GL, Bennett JE, Dolin R: Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases, 7th ed. Philadelphia, Churchill Livingstone, 2010.)





Pediatric respiratory infections. The big three are croup, epiglottitis, and respiratory syncytial virus (RSV) infection.




1. Croup (acute laryngotracheitis). Most patients are 1–2 years old. Croup usually occurs in the fall or winter, and 50%–75% of cases are due to parainfluenza virus. The other causative agent is influenza. Patients first develop symptoms of a viral upper respiratory infection (URI) such as rhinorrhea, cough, and fever. Roughly 1–2 days later, patients have a “barking” cough, hoarseness, and inspiratory stridor. The “steeple sign” (narrowing of the trachea just below the vocal cords due to subglottic edema) is classic on an anteroposterior (AP) radiograph of the neck but is insensitive and nonspecific. Treat supportively with cool humidified oxygen (e.g., the “cool mist tent”) and corticosteroids (oral dexamethasone preferred). Nebulized racemic epinephrine is used in severe cases that do not respond to initial measures.


2. Epiglottitis. Most patients are 2–7 years old. The main cause is H. influenzae type b; widespread vaccination has decreased the incidence significantly. S. pneumoniae and S. aureus are other potential causes. Look for little or no prodrome, with rapid progression to high fever, toxic appearance, drooling, and respiratory distress. No cough is present. The “thumb sign” (i.e., enlarged epiglottis looks like a thumb) is classic on lateral neck radiograph. Do not examine the throat or irritate the child in any way—you may precipitate airway obstruction! When a case of epiglottitis is presented, the first step is to be prepared to establish an airway (i.e., intubate or perform a tracheostomy if needed). Treat with antibiotics (e.g., third-generation cephalosporin).


3. RSV infection/bronchiolitis. Most patients are 18 months or younger. Bronchiolitis usually occurs in the fall or winter, and 75% of cases are caused by respiratory syncytial virus (RSV). Other causes are parainfluenza and influenza viruses. Initial symptoms of viral URI are followed 1–2 days later by rapid respirations, intercostal retractions, and expiratory wheezing. Crackles may be heard on auscultation of the chest. Diffuse hyperinflation of the lungs is classic on radiographs; look for flattened diaphragms. Treat supportively (humidified oxygen, saline nasal drops, bronchodilators, IV fluids). Use ribavarin treatment only in patients with severe symptoms and high risk (cyanosis, other health problems). Palivizumab prophylaxis (a monoclonal antibody against RSV) can be used in premature children and those with chronic lung disease during RSV season.


4. Diphtheria (Corynebacterium diphtheriae) and pertussis (Bordetella pertussis). Consider both if the patient has not been immunized. Diphtheria is associated with grayish pseudomembranes (necrotic epithelium and inflammatory exudate) on the pharynx, tonsils, and uvula, and myocarditis. Pertussis is associated with severe paroxysmal coughing and a high-pitched, whooping inspiratory noise (classically called “whooping cough”). Treat both with antibiotics; for diphtheria, add an antitoxin.





Streptococcus pyogenes (group A streptococcus) causes multiple important infections. The most common is pharyngitis. Look for sore throat with fever, tonsillar exudate, enlarged tender cervical nodes, and leukocytosis. Streptococcal throat culture confirms the diagnosis. The “rapid strep test” is more commonly used because results are available within minutes. Do not treat empirically without a positive test. Elevated titers of antistreptolysin O and anti-DNase can be used retrospectively, as needed (e.g., to diagnose rheumatic fever or poststreptococcal glomerulonephritis). Treat with penicillin to avoid rheumatic fever and scarlet fever.




1. Rheumatic fever. The diagnosis is based on a history of streptococcal pharyngitis and the Jones criteria: major (migratory polyarthritis, carditis, chorea, erythema marginatum [Fig. 2-14], subcutaneous nodules) and minor (elevated sedimentation rate, elevated levels of C-reactive protein, increased white blood cell (WBC) count, elevated streptococcal antibody titer, prolonged PR interval on ECG, arthralgia). Treat with antiinflammatories and corticosteroids (if needed) for carditis.


2. Scarlet fever. Some untreated pharyngitis cases progress to scarlet fever if the streptococcal species produces erythrogenic toxin. Clinical manifestations include a red flush to the skin (which blanches with pressure and classically is associated with circumoral pallor), truncal rash, strawberry tongue, and late skin desquamation. Remember Kawasaki syndrome as another cause of this set of symptoms.


3. Poststreptococcal glomerulonephritis occurs most commonly after a skin infection but may occur after pharyngitis. The patient presents with a history of infection by a nephritogenic streptococcal strain 1–3 weeks earlier and abrupt onset of hematuria, proteinuria (mild—not in the nephrotic range), RBC casts (“smoke-colored urine” is the classic symptom), hypertension, edema (especially periorbital), and elevated blood urea nitrogen (BUN)/serum creatinine. Treat supportively. Control blood pressure, and use diuretics for severe edema.








[image: image]

Figure 2-14 Erythema marginatum.


The rash is classically flat to slightly elevated, erythematous, and annular (ringlike) in appearance.


(From Forbes CD, Jackson WF: Cardiovascular disorders. In Forbes CD, Jackson WF: Atlas and Text of Clinical Medicine. London, Mosby-Wolfe, 1993, pp 209–264.)








[image: image] CASE SCENARIO


Of the three previously described conditions, which can be prevented by giving antibiotics for strep throat? Rheumatic fever and scarlet fever. Glomerulonephritis cannot be prevented by treating strep throat.








Streptococcus agalactiae (streptococcus group B) is the most common cause of neonatal meningitis and sepsis. The organism is acquired from the maternal birth canal, where it is part of the normal flora. Pregnant mothers are tested and treated (with penicillin or ampicillin) near term to prevent neonatal infection, a measure that has reduced the incidence significantly.


TORCH syndromes. Most TORCH intrauterine fetal infections can cause mental retardation, microcephaly, hydrocephalus, hepatosplenomegaly, jaundice, anemia, low birth weight, and/or IUGR:




1. Toxoplasma gondii. Look for maternal exposure to cats. Specific defects include intracranial calcifications and chorioretinitis.


2. Other. The “other” agents included under “O” include coxsackievirus, syphilis, varicella-zoster, HIV, and human parvovirus B19. Varicella-zoster infection is associated with limb hypoplasia and scarring of the skin, whereas syphilis is associated with rhinitis, saber shins, Hutchinson teeth, interstitial keratitis, and skin lesions.


3. Rubella. Some physicians recommend abortion if the mother contracts rubella in the first trimester, when the effects on the fetus are worst. Check maternal antibody status on the first prenatal visit if the immunization history is uncertain. Look for cardiovascular defects (patent ductus, ventricular septal defect), deafness, cataracts, and microphthalmia in the newborn.


4. Cytomegalovirus (CMV) is the most common TORCH infection. Look for deafness, cerebral calcifications, and microphthalmia.


5. Herpes. Look for vesicular skin lesions (with positive Tzanck smears) and history of maternal herpes lesions.





[image: image] With all in utero infections that cause problems with the fetus, the mother may have a subclinical infection and be asymptomatic. The infant may also be asymptomatic at birth but develop symptoms at a later date.
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