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disorders, asymptomatic patients should be advised that a positive
test result does not always translate into future disease development.
In addition, the role of nongenetic factors, such as environmental
exposures and lifestyle, must be discussed in the context of multifactorial disease risk and disease prevention. Finally, patients should
understand the natural history of the disease as well as the potential
options for intervention, including screening, prevention, and in certain circumstances, pharmacologic treatment or prophylactic surgery.

THERAPEUTIC INTERVENTIONS BASED ON GENETIC
RISK FOR DISEASE
Specific treatments are available for a number of genetic disorders.
Strategies for the development of therapeutic interventions have a long
history in childhood metabolic diseases; however, these principles have
been applied in the diagnosis and management of adult-onset diseases
as well (Table 84-2). Hereditary hemochromatosis is usually caused

by mutations in HFE (although other genes have been less commonly
associated) and manifests as a syndrome of iron overload, which can
lead to liver disease, skin pigmentation, diabetes mellitus, arthropathy,
impotence in males, and cardiac issues (Chap. 428). When identified
early, the disorder can be managed effectively with therapeutic phlebotomy. Therefore, when the diagnosis of hemochromatosis has been
made in a proband, it is important to counsel and offer testing to other
family members in order to minimize the impact of the disorder.
Preventative measures and therapeutic interventions are not
restricted to metabolic disorders. Identification of familial forms of
long QT syndrome, associated with ventricular arrhythmias, allows
early electrocardiographic testing and the use of prophylactic antiarrhythmic therapy, overdrive pacemakers, or defibrillators. Individuals
with familial hypertrophic cardiomyopathy can be screened by ultrasound, treated with beta blockers or other drugs, and counseled about
the importance of avoiding strenuous exercise and dehydration.
Those with Marfan’s syndrome can be treated with beta blockers or

TABLE 84-2 Example of Genetic Testing and Possible Interventions

PART 3

Genetic Disorder
Oncologic
Lynch syndrome (HNPCC)
Familial adenomatous polyposis
Hereditary breast and ovarian cancer

Inheritance

Genes

Interventions

AD
AD
AD

MLH1, MSH2, MSH6, PMS2
APC
BRCA1, BRCA2

Genes, the Environment, and Disease

Hereditary diffuse gastric cancer
Hematologic
Factor V Leiden
Hemophilia A
Hemophilia B
Glucose 6-phosphate dehydrogenase
deficiency
Cardiovascular
Hypertrophic cardiomyopathy

AD

CDH1

Early endoscopic screening; risk-reducing surgery
Early and frequent endoscopy; prophylactic colectomy
Risk reducing salpingo-oophorectomy; intensified breast surveillance including breast MRI; risk-reducing mastectomy
Prophylactic gastrectomy; enhanced breast cancer surveillance

AD
XL
XL
XL

F5
F8
F9
G6PD

Avoidance of thrombogenic risk factors
Factor VIII replacement
Factor IX replacement
Avoidance of oxidant drugs and certain foods

AD

Long QT syndrome

AD, AR

Marfan’s syndrome

AD

>10 genes including
MYBPC3, MYH7, TNNT2, TPM1
>10 genes including
KCNQ1, SCN5A, KCNE1, KCNE2
FBN1

Echocardiographic screening; pharmacologic intervention;
myomectomy
Electrocardiographic screening; pharmacologic intervention;
implantable cardiac defibrillator devices
Echocardiographic screening; prophylactic beta blockers; aortic
valve replacement as indicated

Gastrointestinal
Familial Mediterranean fever
Hemochromatosis
Pulmonary
α1 Antitrypsin deficiency

AR
AR

MEFV
HFE

Colchicine
Phlebotomy

AR

SERPINA1

Cystic fibrosis

AR

CFTR

Avoidance of smoking and occupational and environmental
toxins
Chest physiotherapy; agents to promote airway secretion clearance; CFTR modulators (G551D mutations); lung transplantation

Endocrine
Neurohypophyseal diabetes insipidus
Familial hypocalciuric hypercalcemia
Multiple endocrine neoplasia type 2

AD
AD
AD

AVP
CASR
RET

Replace vasopressin
Avoidance of parathyroidectomy
Prophylactic thyroidectomy; screening for pheochromocytoma
and hyperparathyroidism

Renal
Polycystic kidney disease

AD, AR

PKD1, PKD2, PKHD1

XL, AR

AVPR2, AQP2

Prevention of hypertension; prevention of urinary tract infections;
kidney transplantation
Fluid replacement; thiazides with or without amiloride

AD
AD

RYR1, CACNA1S
SCN4A

XL

DMD

Avoidance of precipitating anesthetics
Diet rich in calcium and low in potassium; thiazides or
acetazolamide
Corticosteroids; physical therapy

AR

ATP7B

Zinc, trientene

Nephrogenic diabetes insipidus
Neurologic
Malignant hyperthermia
Hyperkalemic periodic paralysis
Duchenne’s and Becker’s muscular
dystrophy
Wilson’s disease

Abbreviations: AD, autosomal dominant; AR, autosomal recessive; HNPCC, hereditary nonpolyposis colorectal cancer; MRI, magnetic resonance imaging; XL, X-linked.
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