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82: Genes, the Environment, and Disease

J. Larry Jameson; Peter Kopp

B IMPACT OF GENETICS AND GENOMICS ON
MEDICAL PRACTICE

The prevalence of genetic diseases, combined with their potential severity and chronic
nature, imposes great human, social, and financial burdens on society. Human genetics
refers fo the study of individual genes, their role and function in disease, and their mode of
inheritance. Genomics refers to an organism's entire genetic information, the genome, and
the function and interaction of DNA within the genome, as well as with environmental or
nongenetic factors, such as a person’s lifestyle. With the characterization of the human
genome, genomics complements traditional genetics in our efforts to elucidate the efiology
and pathogenesis of disease and to improve therapeutic interventions and outcomes.
Following impressive advances in genetics, genomics, and health care information
technology, the consequences of this wealth of knowledge for the practice of medicine aP/
profound and play an increasingly prominent role in the diagnosis, prevention, and
treatment of disease (Chap. 84).

Personalized medicine, the customization of medical decisions to an individual patient,
relies heavily on genetic information. For example, a patient's genetic characteristics
(genotype) can be used to optimize drug therapy and predict efficacy, adverse events, and
drug dosing of selected medications (pharmacogenefics) (Chap. 5). The mutational profile
of a malignancy allows the selection of therapies that target mutated or overexpressed
signaling molecules. Although still investigational, genomic risk prediction models for
common diseases are beginning to emerge.
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Abdominal Aortic Aneurysm
Abortion

Abortion, Recurrent

Abortion, Spontaneous
Acanthamoeba Infections
Accelerated Idioventricular Rhythm
Acetaminophen Overdose
Achalasia

Acidosis, Lactic

Acidosis, Metabolic, Decreased or
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Acidosis, Metabolic, Increased Anion
Gap

Acidosis, Respiratory
Acids, Corrosive
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B} Abdominal Aortic Aneurysm

Key Features

Essentials of Diagnosis
- Most aortic aneurysms are asymptomatic until rupture, which is catastrophic

- Aneurysms measuring 5 cm are palpable in 80% of patients

= Back or abdominal pain with aneurysmal tenderness may precede rupture
- Hypotension

= Excruciating abdominal pain that radiates to the back

General Considerations
- The aoria of a healthy young man measures approximately 2 cm

= An aneurysm is considered present when the aortic diameter exceeds 3 cm

- Aneurysms rarely cause rupture until diameter exceeds 5 cm

- 90% of abdominal atherosclerotic aneurysms originate below the renal arteries
- Aortic bifurcation is usually involved

= Commen iliac arteries are often involved

Demographics
- Found in 2% of men over age 55

= Male to female ratio is 4:1

Clinical Findings

Symptoms and Signs
- Most asymptomatic aneurysms are discovered as incidental findings on
ultrasound or CT imaging

- Symptomatic aneurysms

— Mild to severe midabdominal pain due to aneurysmal expansion often
radiates to lower back

— Pain may be constant or intermittent, exacerbated by even genile
pressure on aneurysm sack, and may also accompany inflammatory
aneurysms

- Inflammatory aneurysms have an inflammatory peel, similar to the inflammation
seen with retroperitoneal fibrosis, surrounds the aneurysm and encases adjacent
retroperitoneal structures, such as the duodenum and. occasionally, the ureters
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CURRENT Practice Guidelines in Primary Care, 2013

CURRENT Practice Guidelines in Primary Care, 2013

Joseph S. Esherick, Daniel S. Clark, Evan D. Slater

Disease Prevention  Disease Management  Appendices

Abdominal Aortic Aneurysm
Alcohol Abuse & Dependence
Anemia
Aftention-DeficitHyperactivity Disorder
Bacteriuria, Asymptomatic
Bacterial Vaginosis

Barreff's Esophagus

Cancer, Bladder

Cancer, Breast

Cancer, Cervical

Cancer, Colorectal

Cancer, Endometrial

Cancer, Gastric

Cancer, Liver

Cancer, Lung

Cancer, Oral

AL, OIS,

CURRENT Practice Guidelines in Primary Care

2| ol

Falls in the Elderly
Fanmily Violence and
Gonorrhea

Group B Streptococ
Growth Abnormalitie:
Hearing Impairment
Hemochromatosis
Hemoglobinopathies|
Hepatitis B Virus Infg
Hepatitis C Virus Infg
Herpes Simplex Viru
Human Immunodefic
Hypertension, Childr
Hypertension, Adulty
llicit Drug Use

Kidney Disease, Chr|

2] Abdominal Aortic Aneurysm

| Print

Disease

Screening

Abdominal USPSTF
Aortic
Aneurysm
(AAA)

ACCIAHA

Canadian
Society for
‘Vascular
Surgery

USPSTF

Men aged
B85-75
years who
have ever
smoked

Men aged
65-75
years who
have
smoked at
least 100
cigarettes
in their
lifetime or
who have a
family
history of
AR

One-time screening
for AAA by
ultrasonography.

No recommendation
for or against
screening for AAA in
men aged 65-75
years who have
never smoked

Routing screening is
not recommended

Recommend one-time
utrasound screening
for AAA,

Abdominal Aertic Aneurysm

Comments

1. Cochrane review (2007)
Significant decrease in AAA-
specific mortalty in men (OR, 0.60,
55% CI0.47-0.99) but not for

women. (Cochrane Database Syst

Rev. 2007,2.C0002845;

nhitpAwww. thecochranelibrary.com)

Early mortality benefit of screening
(men aged 6574 years)
maintained at 7-year follow-up.
Cost-effectiveness of screening
improves over time. (4nn intern
Med. 2007146 699)

Surgical repair of AAA should be
considered if diameter 2 5.5 cm or
if AAA expands = 0.5 cm over 6
months to reduce higher risk of
rupture. Meta-analysis:
endovascular repair associated
with fewer postoperative adverse
events and lower 30-day and
aneurysm-related mortality but not
al-cause mortality compared with
open repair. (BrJ Surg. 200895
(6)677)

Asymptomatic AAA between 4.4
and 5.5 cm. should have regular
ultragound surveillance with
surgical intervention when AAA
expands = 1 cm per year or
diameter reaches 5.5 cm,
(Gochrane Database Syst Rev
2008, CDO01835)

nhitpAwww. thecochranelibrary.com)

Medicare covers one-time limited

screening

http:fvwv.uspreventive servicestaskforee.org

J Vasc Surg. 2007,45:1268-76.

Source

Circuiation. 2006;113(11). e463-e654

o Vasc Surg. 2007,45:1268-1276

hitp:/fvew w.medicare. govinavigation/manage
healthipreventive-services/abdominalaortic-a|




ACCESS >N\€d |C| ﬂeMﬁgGraw-Hi//

Algorithms

Algorithms

Clicking on a topic will take you to a results page where you will see all figures related to that topic. The tile view denotes multiple images for a topic

09 ABCDBDEFGHIJKLMNOPQ@RSTUNMNWXY Z

abnormal pap smear

Search only displays content that you own, as long as you are signed in.

Abdominal injuries Abdominal pain m
Images
=

2 resulfs in Images

Figure 29-1. Algorithm for the workup of women with abnormal Pap smears. AGC, atypical

glandular cells; ASC-US, atypical squamous cells of unclea...

il CURRENT Diagnosis & Treatment of Sexually Transmitted Diseases » Chapter 29. Management of Abnormal
Abnormal pap smear o Pap Smears
View In Context < —cl?l;-l —E—%‘I' OI_I

Fig. 41-9. Diagnostic approach for cervical dysplasia. AGC = atypical glandular cells;

ASCUS = atypical cells of undetermined significance; HGSIL...

Schwartz's Principles of Surgery, 9e = Chapter 41. Gynecology
View In Context

Acquired immunodeficiency Acromegaly
syndrome
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CURRENT Diagnosis & Treatment: Gastroenterology, Hepatology, & Endoscopy, 2e
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Home - Readings - Pocket Guide fo Diagnosic Tests, 6e TESTS_ POC TeStSIMiCTOSCOPY
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Pocket Guide to Diagnostic Tests, 6e s I Abbreviations and Acronyms

‘ Diana Nicall, Cnuany\ Mark Lu, Michael Pignone, Slephen J. McPhee
Pocket Guide to ZLANGE

D |AG N USTIC WELEIOIELGOE  POC Tests/Microscopy  LabTests  Drugs  Microbiol View Contents

Abbreviations and Acronyms POC Tests/Micro.. »

i ) : : Antibody
Diagnostic Testing and Medical Decision Making:
Infroduction - Abnormal
Abbreviations and Acronyms

Benefits, Costs, and Risks Acid-fast bacilus
Point-of-Care Testing and Provider- Antigen
Performed Microscopy: Introduction Acquired immunodeficiency syndrome

/ Performance of Diagnostic Tests

Diana Nicall Test Characteristics

ChuaniMark Ly Obtaining and Handling Specimens

Alanine aminotransferase
Antinuclear antibody

Commonly Used Point-of-Care Tests Aspartate aminofransferase

Complete blood cell count
Provider-Performed Microscopy

Procedures

Complement fixation

Congestive heart failure

References Counterimmunoelectrophoresis

Creatine kinase
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Calculators

Absclute Neutrophil Count
Anicn Gap
APACHE Il

BEE (Basal Energy Expenditure)

BMI »
Body Surface Area

Calcium Salt Equivalents
Coronary Heart Disease Risk
Corrected Calcium

Creatinine Clearance
Fractional Excretion of Sodium
Free Water Deficit

GFR (Glomerular Filtration Rate)
Glasgow Coma Score

IBW (Ideal Body Weight)

IV Infusion Rate

Mean Arterial Pressure

Metric Standard Conversion
Oxygenation

Pregnancy Due Date

Serum Osmolality

SI/CU Conversion

Sodium Level Correction in
Hyperglycemia

Steroid Equivalence

Temperature Conversion

Absolute Neutrophil Count
White blood cells:

Count

Total neutrophils:

%

Total bands:

Clear Answer and Values Entered Above

Neutrophils (polymorphonuclear cells, PMNs, granulocytes, segmented neutrophils, segs) fight against infection and represent a subset of
the white blood count. The ANC is the total number of neutrophil granulocytes present in the blood.

ANC = 1800/mm?: = normal

ANC < 1800/mm? neutropenia

ANC = 1000-1800/mm?: mild neutropenia, low risk of infection

ANC = 500-1000/mm*: moderate neutropenia, moderate risk of infection
ANC < 500/mm?: severe neutropenia, high risk of infection

Reference: The Clinician's Ultimate Guide to Drug Therapy (www.globalrph.com)
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Ad m I n Ist ra t I 0 n FDA Warning of Serious Skin Reactions with Acetaminophen August 2013

The U S. Food and Drug Administration (FDA) has warned that acetaminophen has been associated with a risk of rare but serious and
potentially fatal skin reactions, including Stevens-Johnson syndrome. toxic epidermal necrolysis (TEN), and acute generalized

Pa tl en t Ed uca t I on h an d ou ts le'::zr;:r;'ag?szﬁzl::::lswcs;:l:tp) Reddening of the skin, asn, bisters, and detachment of ne Upper surface of e $kin can occur Wi
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taking the drug and seek medic|
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FDA is requiring that a warning
SErous SKIN reactions and Is aig
OTC product labels.

Additional information can be f

Drug Monographs hitp./mvww.fda goviSafety/Med\
Pronunciation
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Case Files 9" Anesthesiology > Case 31
Pa thophySiOIogy Of Disease § ﬂﬂ— E‘I Pathophysiology Cases Author(s): Eugene C. Toy, MD
X-” = EI E }él X‘” AI, E_“ % /&l Q—I Data base Hurst's Imaging Cases <Previous Case | NextCase >

Questions  Approach  Clinical Pearls  References  Comprehension Questions
About our Cases

Learn more about the resources from c 31
which AccessMedicine Cases are compiled ase

Hm M|ms mun ' me v []'I.gs “umﬂ v m l !m v c“m CI.ImI.Ill.I PmmH A B-year-old child is scheduled for an MRI to rule out a possible brain tumor. The child is terrified by the scanner’s noise and the closed

space, and refuses to hold still. The patient is scheduled for general anesthesia. However, an anesthesia machine cannot be brought into
the same room with the magnet.

Case Questions Approach Clinical Pearls References Comprehension Questions

Approach to Intravenous Anesthesia

Search Accesshledine

Pharmacodynamics: The effects of a drug on the body. or relationship between the plasma concentration of a drug and the
pharmacologic response o it.

Pharmacokinetics: The effects of the body on a drug. and are determined by the volume of distribution for the drug (Vg) and
clearance of that drug from the body. Intravenous anesthetics exhibit multi-compartmental pharmacokinetics: that is, the drugs are
distributed into peripheral tissues, and at the same time cleared from the body. The administration of an intravenous anesthetic
obviously increases the plasma concentration. The concentration of the agent next peaks in the “vessel rich” group of tissues, such as

. liver and spleen, followed by the “muscle group.” and then, finally, into fat. (Please see Figure 31-1.) Plasma concentrations of
case Flles@ intravenous agents are also affected by tissue uptake, renal excretion, and hepatic metabolism_

Volume of distribution (Vg ): The volume that relates the plasma concentration of a drug to the total amount of drug in the body. It
Path@phymmgy Casgs anr[s} EUgEﬂEE T[]j' MD V\EW D'{ :ﬁe “L“‘je‘ Tgpm can be thought of as the “size of the tank.” By rearranging the terms defining concentration, Va becomes the dose of drug given

intravenously divided by its plasma concentration.

H H . P = Clearance: The amount of a urug removed Dy the KIGHEYS and/or metabolized in the liver durmg a specmed DEHOG of time (eg_
Basic Science Clinical Medicine iy

Hursts Imaging Cases

Context-sensitive half-time: The time for the plasma concentration of a drug to decrease by 50% from an infusion that maintains a
constant concentration. The context is the duration of the infusion_

boutour Cses p b } Mestesi)

FIGURE 31-1.

eammore bout PR Espunesfom - Biochemisty b Emergeney Medicine
i Accesshedicne Cases are compied

} Nirotdgy ) Faniledicine

View Large | Save Figure |

’ NEUI'OECIEHCE ’ |memal Midlﬂme Concentrations of anesthetics peak firstin plasma, then in the “vessel rich group” (VRG), next the muscle group (MG}, then in the fat group (FG).
(Reprinted by permission from Macmillan Publishers Ltd.. Price HL, et al. The uptake of thiopental by body tissues and its relation to the duration of
narcosis. Clin Pharmacol Ther 1960;1:16)
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Self-Assessment

Cinical Lbrary

Lange Educational Library Select a resource below to begin creating and taking custom tests.

Qur Q&A content comes from:

Harrison's Principles of Internal Medicine: Self-Assessment
LTI and Board Review, 18e

Charles M. Wiener, Cynthia D. Brown, Anna R. Hemnes

Preface: | Copyright | Contributors

Williams Obstetrics Study Guide, 23e

Barbara L. Hoffman, Robyn Horsager, Scoft W. Roberts, Vanessa L.
Rogers, Patricia C. Santiago-Mufioz. Kevin C. Worley

Preface | Copyright | Contributors

Q&A includes questions from:

USMLEasyl.ite featuring USMLE review
questions derived from the PreTest
series

Studying for the USMLE?

NeGram i

w'\!JSMLE f
You'llfind more than 10,000 online
questions covering all of the
distiplines and organ systems
covered on the USMLE Step 1, Step
2CK_ and Step 3 — USMLE Easy
makes the questions hard, so
passing is easy! You'l also have
access o powerful features, like
{argeted readings and lectures, which
allow you fo focus on the topics you
need to master and bypass what you
already know.
Take a test now

Studying for the PANCE/PANRE?
Gty
'

N
S

PAEasy™ Sneak Peek offers
Accessedicine users 100 sample
questions with full explanations from
the PAEasy Qbank modeled after the
exam blueprint. Try these sample
questions from PAEasy to see how
you can take your test review to an
entirely new level.

Self-Assessment

Clinical Library

Lange Educational Library

Lange Educational Library Select a resource below to begin creating and taking custom tests.

Our Q&A content comes from:

rr Basic & Clinical Biostatistics, 4e
Beth Dawson, Robert G. Trapp
§ Preface | Copyright | Authors

Clinical Neuroanatomy, 27e
Stepnen G. Waxman
Preface | Copyright | Authors

Endocrine Physiology, 4e
Patricia E. Molina
Preface | Copyright

Physiology

Harrison’s Online Self-Assessment
and Board Review

Williams Obstetrics
LANGE Educational Library
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Self-Assessment Question 1 of 5
) Lange Educational Library A 25-year-old Woman becomes ighineaded and experiences a syncopal event whil having her blood draun gunng a cholesterol
Clinical Library streening. She has no medical history and takes no She a brief loss of for about 20 seconds
Take Test

She has no seizure-like activity and immediately retums to her usual level of functioning. She is diagnosed with vasovagal syncope. ar
o follow-up testing is recommended. Which of the following statements regarding neuraily mediated syncope is TRUE?

Lange Educational Library Step 1: Specify the number and type of questions that you want (click on any resource name
& A. Neurally mediated syncope occurs when there are abnormalities of the autonomic nervous system.
Step 2: Click "Start Test". ¢ B. Proimal and distal myocionus do not occur during neurally mediated syncope and should increase the likelhood of a seizu
NOTE: A test may not include more than 250 questions . The final pathway of neurally mediated syncope results in a surge of the sympathelic nervous system with inhibdion of the

parasympathetic nervous system.

N N : N . s D. The y the: i rally mediated C i f i d ol
¥ Harrison's Principles of Internal Medicine: Self-Assessment and Board Re : primary herapy for neutally MEdated sNCope i eassurance, avoidance of igges, and piasma valume expansion

7 E. The usual finding with cardiovascular mondoring is hypotension and fachycardia.

Test= & '6I_i 5o | of 171 available from Section I. Introduction to Clinical Medicine
= L= —

Sectio n O‘” —E— X‘” 9_' Stop fest and refum to Q&A home:

20 of 31 available from Section II. Nutrition

7H %k_% I_l E Test Results

ol - M of 122 available from Section Ill. Oncolegy and Hematology . o,
= E—:|| O|-O:| Ejg Your Score: 33 %

You answered 1 of 3 questions correctly.

of 250 available from Section IV. Infectious Diseases

Question 1: Incorrect

of 86 available from Section V. Disorders of the Cardiovascular System All of the following are common manifestations of bleeding caused by von Willebrand disease EXCEPT:

A Angiodysplasia of the small bowel

of 66 available from Section VI. Disorders of the Respiratory System X
X B Episiaxis

. N N N N C Menorrhagia
of 36 available from Section VII. Disorders of the Urinary and Kidney Tract

D Postpartum hemorrhage
of 73 available from Section VIII. Disorders of the Gastrointestinal System + E Spontaneous hemarthrosis

Related Topics:
of 74 available from Section IX. Rheumatelogy and Immunclogy « von willebrand disease

of 110 available from Section X. Endocrinology and Metabolism The correct answer is E. You answered B.

Explanation: von Willebrand disease (VWD) is an inherited disorder of platelet adhesion that has several types. The most commorn|
type is inherited in an autosomal dominant fashion and is associated with low levels of qualitatively normal von
Willebrand factor. As a disorder primary hemostasis associated with the development of a platelet plug. VWD is prima
associated with mucosal bleeding. General bleeding symptoms that are more common in VWD include prolonged
bleeding after surgery or dental es, Im i hemorrhage, and large bruises. However, eas|
bruising and menorrhagia are common complaints and are not specific for VWD in isolation. Factors that raise concet
for VWD in women with menstrual symptoms include iron-deficiency anemia, need for biood transfusion, passage of
clots more than 1 inch in diameter, and need to change a pad or tampon more than hourly. Epistaxis is also a very
- . . ‘commen occurrence in the general population, but it is the most common complaint of males with VWD. Concerning
» Williams Obstetrics Study Guide, 23e features of epistaxis that may be more likely to indicate an underlying bleeding diathesis are lack of seasonal variatiol
II‘ and bleeding that requires medical attention. Although most i bleeding in indivi with VWD is
TeStA | — unrelated to the bleeding diathesis, VWD types 2 and 3 are associated with angiodysplasia of the bowel and
gastrointestinal bleeding. Spontaneous hemarthroses or deep muscle hematomas are seen in clotting factor
deficiencies and not seen VWD except severe VWD with associated decreased factor VIl levels less than 5%.

of 87 available from Section XI. Neurclogic Disorders

of 18 available from Section XIl. Dermatelogy




Education

Patient ED

ACCESS >/\/\€ d |C| ﬂeMﬁgGraw-Hi//

M =E0F2| B8/

ot=0f XEF)

Patient Education Handouts

Adult Advisor

Adult Advisor

Language: Engish

Engiish

Chinese (Simplified)
Chinese (Traditional)
French

Acute Advisor

Medicines Advisor

Pediatric Advisor Portuguese (Brazilian)
Russian

Spanish

Tagalog

Vietnamese
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1. Abdomingl Muscle Strain

'T: Abdomingl Mustle Strain Exercises
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Home Readings Quick Reference v Drugs Multimedia v Cases v Self-Assessment v Custom Curricu

Achiancand

You must be logged in to a MyAccess account to use this feature

Please sign in to your MyAccess account in order to use this feature. If you need a
MyAccess account, please click ‘Don't have a MyAccess account’ below and complete
HARRISON'S 7 the one-time registration form.

INTERNAL )
MEDICINE @ | "~ ) MyAccess Sign In

a1

Username

Password

Forgot Passwaord?
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ustom
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Instructor View | Learner View

Curricula & Learning Modules
Curricula & Learning Modules > Surgery =

Tests

ustom Leamers
- I You have access to: AccessAnesthesiology AccessEmergency Medicing AccessMedicing AccessPediatrics AccessPharmacy
| @ urrlcu um Assignments AccessPhysiotherapy AccessSurgery OMMBID

INSTRUCTOR: DengJun Yang. McGraw-Hill Education Asia

Reports Surgery Edit | Copy

Curricula & Learning Modules Instructors Guide Surgery

Tests . .
LAST MODIFIED: ~ 04/01/2014 8:12 PM ET
m Shared Modules Sample Modules

Learners

Curricula & Learning Modules

INSTRUCTOR: Michael Crumsho, SSC AUTHORS:  DJ Yang Dr.

Assignments )
9 You have access fo: AccessAnesthesiclogy AccessEmergency Medicin: LEARNING OBJECTIVES:

Reports AccessPhysiotherapy AccessSurgery

Instructor's Guide Open All | Close Al | Assign this Learning Module | Share Learning Module

. cardiology (1) Activities

To reorder activities below, you may drag and drop. Please note that pre and post tests cannot be reordered.

. Dermatology (1) PRETEST All about Surgery Regired

. Endocrinclogy (2) ACCESS Accesshiedicine > Harrison's Principles of Internal Required
ACTMITY Medicine, 18e > Chapter 2. Global Issues in Medicine (Change)
= Why Global Health?
. Geriatrics (1)

POSTTEST All ahout Surgery(Passing Score 75) Reguirsd X

ADD ACTIVITIES © About activity types

Clip Content from an Access Site* Use existing Q&A content from an Add an array of acfivities such as
Access site or author your own aftending a lecture, reading a file that
multiple choice guestions. you supply here or visiting a non-

Enter an Access site URL Add A Test Access site.

*Does notinclude tests Add an External Activity

OR
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LEARNER: Dr. Noelle Ng

Submitted
Assignment

Assignment 1
Instructor: Dr. Noelle Mg
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Instructor View | Learner View

LEARNER: 85 Noelle Ng

Active Assignments >

Assignment 1
INSTRUCTOR: 85 Noelle Ng | ASSIGNED TO: Class 1

0% of required activities are complete

Rotation

Rotation 1: Perioperative Care of the Surgical Patient
AUTHORS:

LEARNING
OBJECTIVES:

Rotation

NOTE: If this assighment contains a required test, it will automatically be marked as complete when you pass the test. If a passing score is indicated for a test, then you
must attain that score in order for the test to be considered complete.

Access
Activity

AccessSurgery = CURRENT Diagnosis & Treatment: Surgery. 13e > Chapter 1.
Approach to the Surgical Patient

Optional Mark as Complete

Access
Activity

AccessSurgery = CURRENT Diagnosis & Treatment: Surgery. 13e > Chapter 3.
Preoperative Care

Required Mark as Complete

Access
Activity

AccessSurgery = CURRENT Diagnosis & Treatment: Surgery. 13e > Chapter 4.
Postoperative Care

Required Mark as Complete

Access
Activity

AccessSurgery = CURRENT Diagnosis & Treatment: Surgery, 13e = Chapter 5.
Postoperative Complications

Required Mark as Complete




