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Preface

Current Medical Diagnosis & Treatment 2017 (CMDT 2017) is the 56th edition of this single-source reference for practitio-
ners in both hospital and ambulatory settings. The book emphasizes the practical features of clinical diagnosis and patient
management in all fields of internal medicine and in specialties of interest to primary care practitioners and to subspecial-
ists who provide general care.

Our studentshave inspired us to look at issues of race and justice, which surely impact people’s health. Wehave therefore
reviewed the content of our work to ensure that it contains the dignity and equality that every patient deserves.

INTENDED AUDIENCE FOR CMDT

House officers, medical students, and all other health professions students will find the descriptions of diagnostic and
therapeutic modalities, with citations to the current literature, of everyday usefulness in patient care.

Internists, family physicians, hospitalists, nurse practitioners, physicians assistants, and all primary care providers will
appreciate CMDT as a ready reference and refresher text. Physicians in other specialties, pharmacists, and dentists will find
the book a useful basic medical reference text. Nurses, nurse-practitioners, and physicians’ assistants will welcome the
format and scope of the book as a means of referencing medical diagnosis and treatment.

Patients and their family members who seek information about the nature of specific diseases and their diagnosis and
treatment may also find this book to be a valuable resource.

NEW IN THIS EDITION OF CMDT

o Updated treatment recommendations for direct-acting oral anticoagulants (dabigatran, rivaroxaban, apixaban, and
edoxaban)

o New combination therapy (sacubitril plus valsartan) to improve clinical outcome in heart failure with reduced left ven-
tricular ejection fraction

o New information on Zika virus and infection caused by Elizabethkingia species

o Alternative, noninvasive diagnostic tests for the diagnosis of cirrhosis

« Diagnosis of Clostridium difficile by PCR tests, including newly recognized NAP1 hypervirulent strains

o Treatment of recurrent C difficile infections with fidaxomicin

o Revised USPSTF recommendations for cardiovascular prevention methods

o New information on proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors for hypercholesterolemia

o Latest antiviral regimens for chronic hepatitis C and treatment of autoimmune hepatitis

» New pneumococcal, meningococcal vaccines

o Update on influenza vaccines

e Update on MMR and HPV vaccines

o New FDA-approved medications for diabetes mellitus

o Update on anti-TNF and immunomodulatory therapies of inflammatory bowel disease

o New pharmacologic treatment for schizophrenia and bipolar disorder

o Updated recommendations regarding appendicitis

o New table summarizing 2015 Revised Jones Criteria for rheumatic fever

o New table outlining European Society of Cardiology guidelines for defining and diagnosing pericarditis

o Latest information on treatment options for obesity

o Updated information on dilated cardiomyopathy and Tako-Tsubo cardiomyopathy

o Extensive revision of Disorders of Hemostasis, Thrombosis, & Antithrombotic Therapy chapter

o Revised treatment recommendations for infective endocarditis

« Information on increasing deaths due to opioid overdose

o Update on predictors of acute coronary syndrome

o Updated and new treatment recommendations for HIV

o Latest treatment recommendations for latent tuberculosis in HIV-positive and HIV-negative patients

o Substantial revision of Nervous System Disorders chapter

o The combination of PET and CT imaging in preoperative staging and role of programmed cell-death-1 (PD-1)
inhibitors (nivolumab and pembrolizumab) for non-small cell lung cancers

o Pharmacologic treatment for female hyposexual desire disorder

xiii
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o Extensively revised section on Alcohol Use Disorder (Alcoholism)

o Updated treatment options for hepatitis C-associated renal disease and focal segmental glomerulosclerosis

o Revised treatment options for Cushing syndrome and hypercortisolism

o Latest revision of recommended adult immunization schedule from the Centers for Disease Control

o Two new online chapters: Lesbian & Bisexual Women’s Health and Transgender Health & Disease Prevention
o Expanded online Podiatry chapter

OUTSTANDING FEATURES OF CMDT

o Medical advances up to time of annual publication

o Detailed presentation of primary care topics, including gynecology, obstetrics, dermatology, ophthalmology, otolaryn-
gology, psychiatry, neurology, toxicology, urology, geriatrics, orthopedics, women’s health, preventive medicine, and
palliative care

« Concise format, facilitating efficient use in any practice setting

o More than 1000 diseases and disorders

o Annual update on HIV/AIDS and other newly emerging infections.

o Specific disease prevention information

o Easy access to medication dosages, with trade names indexed and costs updated in each edition

o Recent references, with unique identifiers (PubMed, PMID numbers) for rapid downloading of article abstracts and, in
some instances, full-text reference articles

CMDT Online (www.AccessMedicine.com) provides full electronic access to CMDT 2017 plus expanded basic science
information and ten additional chapters. The ten online-only chapters (Anti-Infective Chemotherapeutic & Antibiotic
Agents, Fundamentals of Human Genetics & Genomics, Diagnostic Testing & Medical Decision Making, Information
Technology in Patient Care, Integrative Medicine, Podiatric Disorders, Women’s Health Issues, Lesbian & Bisexual Women’s
Health, Transgender Health & Disease Prevention, and Appendix: Therapeutic Drug Monitoring & Laboratory Reference
Intervals, & Pharmacogenetic Testing) are available at www.AccessMedicine.com/CMDT. CMDT Online is updated
throughout the year and includes an expanded, dedicated Media Gallery as well as links to related Web sites. Subscribers
also receive access to Diagnosaurus with 1000+ differential diagnoses, Guide to Diagnostic Tests, Quick Medical Diagnosis
& Treatment, and CURRENT Practice Guidelines in Primary Care.
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From inability to let alone; from too much zeal for the new and con-
tempt for what is old; from putting knowledge before wisdom, and
science before art and cleverness before common sense; from treating
patients as cases; and from making the cure of the disease more
grievous than the endurance of the same, Good Lord, deliver us.

—Sir Robert Hutchison
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Disease Prevention &
Health Promotion

Michael Pignone MD, MPH!
René Salazar, MD

GENERAL APPROACH TO THE PATIENT

The medical interview serves several functions. Itis used to
collect information to assist in diagnosis (the “history” of
the present illness), to understand patient values, to assess
and communicate prognosis, to establish a therapeutic
relationship, and to reach agreement with the patient about
further diagnostic procedures and therapeutic options. It
also serves as an opportunity to influence patient behavior,
such as in motivational discussions about smoking cessa-
tion or medication adherence. Interviewing techniques
that avoid domination by the clinician increase patient
involvement in care and patient satisfaction. Effective clini-
cian-patient communication and increased patient involve-
ment can improve health outcomes.

Patient Adherence

For many illnesses, treatment depends on difficult funda-
mental behavioral changes, including alterations in diet,
taking up exercise, giving up smoking, cutting down drink-
ing, and adhering to medication regimens that are often
complex. Adherence is a problem in every practice; up to
50% of patients fail to achieve full adherence, and one-third
never take their medicines. Many patients with medical
problems, even those with access to care, do not seek appro-
priate care or may drop out of care prematurely. Adherence
rates for short-term, self-administered therapies are higher
than for long-term therapies and are inversely correlated
with the number of interventions, their complexity and
cost, and the patient’s perception of overmedication.

As an example, in HIV-infected patients, adherence to
antiretroviral therapy is a crucial determinant of treatment
success. Studies have unequivocally demonstrated a close
relationship between patient adherence and plasma HIV
RNA levels, CD4 cell counts, and mortality. Adherence
levels of more than 95% are needed to maintain virologic
suppression. However, studies show that over 60% of
patients are less than 90% adherent and that adherence
tends to decrease over time.

'Dr. Pignone is a member of the US Preventive Services Task
Force (USPSTF). The views expressed in this chapter are his and
Dr. Salazar’s and not necessarily those of the USPSTF.
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Patient reasons for nonadherence include simple for-
getfulness, being away from home, being busy, and changes
in daily routine. Other reasons include psychiatric disor-
ders (depression or substance abuse), uncertainty about the
effectiveness of treatment, lack of knowledge about the
consequences of poor adherence, regimen complexity, and
treatment side effects.

Patients seem betterable to take prescribed medications
than to adhere to recommendations to change their diet,
exercise habits, or alcohol intake or to perform various self-
care activities (such as monitoring blood glucose levels at
home). For short-term regimens, adherence to medications
can be improved by giving clear instructions. Writing out
advice to patients, including changes in medication, may
be helpful. Because low functional health literacy is com-
mon (almost half of English-speaking US patients are
unable to read and understand standard health education
materials), other forms of communication—such as illus-
trated simple text, videotapes, or oral instructions—may be
more effective. For non-English-speaking patients, clini-
cians and health care delivery systems can work to provide
culturally and linguistically appropriate health services.

To help improve adherence to long-term regimens, cli-
nicians can work with patients to reach agreement on the
goals for therapy, provide information about the regimen,
ensure understanding by using the “teach-back” method,
counsel about the importance of adherence and how to
organize medication-taking, reinforce self-monitoring,
provide more convenient care, prescribe a simple dosage
regimen for all medications (preferably one or two doses
daily), suggest ways to help in remembering to take doses
(time of day, mealtime, alarms) and to keep appointments,
and provide ways to simplify dosing (medication boxes).
Single-unit doses supplied in foil wrappers can increase
adherence but should be avoided for patients who have dif-
ficulty opening them. Medication boxes with compart-
ments (eg, Medisets) that are filled weekly are useful.
Microelectronic devices can provide feedback to show
patients whether they have taken doses as scheduled or to
notify patients within a day if doses are skipped. Remind-
ers, including cell phone text messages, are another effec-
tive means of encouraging adherence. The clinician can
also enlist social support from family and friends, recruit
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an adherence monitor, provide a more convenient care
environment, and provide rewards and recognition for the
patient’s efforts to follow the regimen. Collaborative pro-
gramsthat utilize pharmacists to help ensureadherenceare
also effective.

Adherence is also improved when a trusting doctor-
patient relationship has been established and when patients
actively participate in their care. Clinicians can improve
patient adherence by inquiring specifically about the behav-
iors in question. When asked, many patients admit to
incomplete adherence with medication regimens, with
advice about giving up cigarettes, or with engaging only in
“safer sex” practices. Although difficult, sufficient time must
be made available for communication of health messages.

Medication adherence can be assessed generally with a
single question: “In the past month, how often did you take
your medications as the doctor prescribed?” Other ways of
assessing medication adherence include pill counts and
refill records; monitoring serum, urine, or saliva levels of
drugs or metabolites; watching for appointment nonatten-
dance and treatment nonresponse; and assessing predict-
able drug effects, such as weight changes with diuretics or
bradycardia from beta-blockers. In some conditions, even
partial adherence, as with drug treatment of hypertension
and diabetes mellitus, improves outcomes compared with
nonadherence; in other cases, such as HIV antiretroviral
therapy or treatment of tuberculosis, partial adherence
may be worse than complete nonadherence.

Guiding Principles of Care

Ethical decisions are of ten called for in medical practice, at
both the “micro” level of the individual patient-clinician
relationship and at the “macro” level of the allocation of
resources. Ethical principles that guide the successful
approach to diagnosis and treatment are honesty, benefi-
cence, justice, avoidance of conflict of interest, and the
pledge to do no harm. Increasingly, Western medicine
involves patients in important decisions about medical
care, eg, which colorectal screening test to obtain or which
modality of therapy for breast cancer or how far to proceed
with treatment of patients who have terminal illnesses (see
Chapter 5).

The clinician’s role does not end with diagnosis and
treatment. The importance of the empathic clinician in
helping patients and their families bear the burden of seri-
ous illness and death cannot be overemphasized. “To cure
sometimes, to relieve often, and to comfort always” is a
French saying as apt today as it was five centuries ago—as
is Francis Peabody’s admonition: “The secret of the care of
the patient is in caring for the patient” Training to improve
mindfulness and enhance patient-centered communica-
tion increases patient satisfaction and may also improve
clinician satisfaction.

Choudhry NK et al. Improving adherence to therapy and clinical
outcomes while containing costs: opportunities from the
greater use of generic medications: best practice advice from
the Clinical Guidelines Committee of the American College
of Physicians. Ann Intern Med. 2016 Jan 5;164(1):41-9.
[PMID: 26594818]

O’Connor PJ et al. Randomized trial of telephone outreach to
improve medication adherence and metabolic control in
adults with diabetes. Diabetes Care. 2014 Dec;37(12):3317-24.
[PMID: 25315207]

Zillich AJ et al. A randomized, controlled pragmatic trial of tel-
ephonic medication therapy management to reduce hospital-
ization in home health patients. Health Serv Res. 2014
Oct;49(5):1537-54. [PMID: 24712335]

HEALTH MAINTENANCE & DISEASE
PREVENTION

Preventive medicine can be categorized as primary, sec-
ondary, or tertiary. Primary prevention aims to remove or
reduce disease risk factors (eg, immunization, giving up or
not starting smoking). Secondary prevention techniques
promote early detection of disease or precursor states (eg,
routine cervical Papanicolaou screening to detect carci-
noma or dysplasia of the cervix). Tertiary prevention mea-
sures are aimed at limiting the impact of established
disease (eg, partial mastectomy and radiation therapy to
remove and control localized breast cancer).

Tables 1-1 and 1-2 give leading causes of death in the
United States and estimates of deaths from preventable
causes. Mortality rates continue to decline overall, but
recent data suggest increased rates of death, mainly from
suicide and substance misuse, among less well-educated
middle-aged white adults.

Many effective preventive services are underutilized,
and few adults receive all of the most strongly recom-
mended services. Several methods, including the use of
provider or patient reminder systems (including interac-
tive patient health records), reorganization of care environ-
ments, and possibly provision of financial incentives to
clinicians (though this remains controversial), can increase

Table 1-1. Leading causes of death in the United
States, 2013.

Category Estimate
All causes 2,596,993
1. Diseases of the heart 611,105
2. Malignant neoplasms 584,881
3. Chronic lower respiratory diseases 149,205
4. Accidents (unintentional injuries) 130,557
5. Cerebrovascular diseases 128,978
6. Alzheimer disease 84,767
7. Diabetes mellitus 75,578
8. Influenza and pneumonia 56,979
9. Nephritis, nephrotic syndrome, 47,112
and nephrosis
10. Intentional self-harm (suicide) 41,149

Data from National Center for Health Statistics 2015.
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Table 1-2. Deaths from all causes attributable to common preventable risk factors. (Numbers given in the thousands.)

Risk Factor Male (95% Cl)

248 (226-269)
164 (153-175)
114 (95-128)

Tobacco smoking
High blood pressure
Overweight—obesity (high BMI)

Physical inactivity 88 (72-105)
High blood glucose 102 (80-122)
High LDL cholesterol 60 (42-70)
High dietary salt (sodium) 49 (46-51)
Low dietary omega-3 fatty acids (seafood) 45 (37-52)
High dietary trans fatty acids 46 (33-58)
Alcohol use 45 (32-49)
Low intake of fruits and vegetables 33 (23-45)
Low dietary polyunsaturated fatty acids 9(6-12)

(in place of saturated fatty acids)

Female (95% Cl) Both Sexes (95% Cl)

219 (196-244)
231 (213-249)
102 (80-119)

467 (436-500)
395 (372-414)
216 (188-237)

103 (80-128) 191 (164-222)
89 (69-108) 190 (163-217)
53 (44-59) 113 (94-124)
54(50-57) 102 (97-107)
39(31-47) 84 (72-96)
35 (23-46) 82 (63-97)
20 (17-22) 64 (51-69)
24 (15-36) 58 (44-74)
6(3-9) 15(11-20)

BMI, body mass index; Cl, confidence interval; LDL, low-density lipoprotein.

Note: Numbers of deaths cannot be summed across categories.

Used, with permission, from Danaei G et al. The preventable causes of death in the United States: comparative risk assessment of dietary,
lifestyle, and metabolic risk factors. PLoS Med. 2009 Apr 28;6(4):e 1000058.

utilization of preventive services, but such methods have
not been widely adopted.

Case A et al. Rising morbidity and mortality in midlife among
white non-Hispanic Americans in the 21Ist century. Proc
Natl Acad Sci U S A. 2015 Dec 8;112(49):15078-83. [PMID:
26575631]

Forman-Hoffman V Letal. Disability status, mortality, and lead-
ing causes of death in the United States community popula-
tion. Med Care. 2015 Apr;53(4):346-54. [PMID: 25719432]

Johnson NB et al; Centers for Disease Control and Prevention
(CDC). CDC National Health Report: leading causes of mor-
bidity and mortality and associated behavioral risk and pro-
tective factors—United States, 2005-2013. MMWR Surveill
Summ. 2014 Oct 31;63(Suppl 4):3-27. [PMID: 25356673]

Kochanek KD et al. Mortality in the United States, 2013. NCHS
Data Brief. 2014 Dec;(178):1-8. [PMID: 25549183]

Ma J et al. Temporal trends in mortality in the United States,
1969-2013. JAMA. 2015 Oct 27;314(16):1731-9. [PMID:
26505597]

Yoon PW et al; Centers for Disease Control and Prevention
(CDC). Potentially preventable deaths from the five leading
causes of death—United States, 2008-2010. MMWR Morb
Mortal Wkly Rep. 2014 May 2;63(17):369-74. [PMID:
24785982]

PREVENTION OF INFECTIOUS DISEASES

Much of the decline in the incidence and fatality rates of
infectious diseases is attributable to public health mea-
sures—especially immunization, improved sanitation, and
better nutrition.

Immunization remains the best means of preventing
many infectious diseases. Recommended immunization

schedules for children and adolescents can be found online
at http://www.cdc.gov/vaccines/schedules/hcp/child-ado-
lescenthtml, and the schedule for adults is outlined in
Table 30-7. Substantial vaccine-preventable morbidity and
mortality continue to occur among adults from vaccine-
preventable diseases, such as hepatitis A, hepatitis B, influ-
enza, and pneumococcal infections.

Evidence suggests annual influenza vaccination is
safe and effective with potential benefit in all age groups,
and the Advisory Committee on Immunization Practices
(ACIP) recommends routine influenza vaccination for all
persons aged 6 months and older, including all adults.
When vaccine supply is limited, certain groups should be
given priority, such as adults 50 years and older, individu-
als with chronic illness or immunosuppression, and preg-
nant women. An alternative high-dose inactivated vaccine
is available for adults 65 years and older. Adults 65 years
and older can receive either the standard-dose or high-
dose vaccine, whereas those younger than 65 years should
receive a standard-dose preparation.

The ACIP recommends two doses of measles, mumps,
and rubella (MMR) vaccine in adults at high risk for expo-
sure and transmission (eg, college students, health care
workers). Otherwise, one dose is recommended for adults
aged 18 years and older. Physician documentation of dis-
ease is not acceptable for evidence of MMR immunity.

Routine use of 13-valent pneumococcal conjugate vac-
cine (PCV13) is recommended among adults aged 65 and
older. Individuals 65 years of age or older who have never
received a pneumococcal vaccine should first receive PCV13
followed by a dose of 23-valent pneumococcal polysaccha-
ride vaccine (PPSV23) 6-12 months later. Individuals who
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have received more than one dose of PPSV23 should receive
a dose of PCV13 more than 1 year after the last dose of
PPSV23 was administered.

The ACIP recommends routine use of a single dose of
tetanus, diphtheria, and 5-component acellular pertussis
vaccine (Tdap) for adults aged 19-64 years to replace the
next booster dose of tetanus and diphtheria toxoids vaccine
(Td). Due to increasing reports of pertussis in the United
States, clinicians may choose to give Tdap to persons aged
65 years and older (particularly to those who might risk
transmission to at-risk infants who are most susceptible to
complications, including death), despite limited published
data on the safety and efficacy of the vaccine in this age
group.

Both hepatitis A vaccineand immune globulin provide
protection against hepatitis A; however, administration of
immune globulin may provide a modest benefit over vac-
cination in some settings. Hepatitis B vaccine administered
as a three-dose series is recommended for all children aged
0-18 years and high-risk individuals (ie, health care work-
ers, injection drug users, people with end-stage renal dis-
ease). Adults with diabetes are also at increased risk for
hepatitis B infection, and in October 2011, the ACIP rec-
ommended vaccination for hepatitis B in diabetic patients
aged 19-59 years. In diabetic persons aged 60 and older,
hepatitis B vaccination should be considered.

Human papillomavirus (HPV) virus-like particle
(VLP) vaccines have demonstrated effectiveness in pre-
venting persistent HPV infections and thus may impact the
rate of cervical intraepithelial neoplasia (CIN) II-IIL. The
ACIP recommends routine HPV vaccination (with three
doses of the 9-valent [9vHPV], 4-valent [4vHPV], or
2-valent [2vHPV] vaccine) for girls aged 11-12 years. The
ACIP also recommends that all unvaccinated girls and
women through age 26 years receive the three-dose HPV
vaccination. Studies suggest that one dose of vaccine may
be as effective as three. The ACIP recommends the routine
vaccination with three doses of the 4vHPV or 9vHPV
vaccine for boys aged 11 or 12 years, males through age
21 years, and men who have sex with men and immuno-
compromised men (including those with HIV infection)
through age 26 years. Vaccination of males with HPV may
lead to indirect protection of women by reducing transmis-
sion of HPV and may prevent anal intraepithelial neoplasia
and squamous cell carcinoma in men who have sex with
men. The use of HPV vaccine in the United States among
women aged 18-26 years increased by 22% between 2008
and 2012; however, rates of immunization are low, espe-
cially among Latina women and those with limited access
to care. Interventions addressing personal beliefs and sys-
tem barriers to vaccinations may help address the slow
adoption of this vaccine.

Persons traveling to countries where infections are
endemic should take the precautions described in Chap-
ter 30 and at http://wwwnc.cdc.gov/travel/destinations/
list. Immunization registries—confidential, population-
based, computerized information systems that collect
vaccination data about all residents of a geographic
area—can be used to increase and sustain high vaccina-
tion coverage.

The rate of tuberculosis in the United States has been
declining since 1992. Two blood tests, which are not con-
founded by prior bacillus Calmette-Guérin (BCG) vaccina-
tion, have been developed to detect tuberculosis infection
by measuring in vitro T-cell interferon-gamma release in
response to two antigens (one, the enzyme-linked immu-
nospot [ELISpot], [T-SPOT.TB], and the other, a quantita-
tive ELISA [QuantiFERON-TBGold] test). These
T-cell-based assays have an excellent specificity that is
higher than tuberculin skin testing in BCG-vaccinated
populations.

Treatment of tuberculosis poses a risk of hepatotoxicity
and thus requires close monitoring of liver transaminases.
Alanine aminotransferase (ALT) monitoring during the
treatment of latent tuberculosis infection is recommended
for certain individuals (preexisting liver disease, preg-
nancy, chronic alcohol consumption). ALT should be
monitored in HIV-infected patients during treatment of
tuberculosis disease and should be considered in patients
over the age of 35. Symptomatic patients with an ALT ele-
vation three times the upper limit of normal or asymptom-
atic patients with an elevation five times the upper limit of
normal should be treated with a modified or alternative
regimen.

The US Preventive Services Task Force (USPSTF) rec-
ommends behavioral counseling for adolescents and adults
who are sexually active and at increased risk for sexually
transmitted infections. Sexually active women aged 24 years
or younger and older women who are at increased risk for
infection should be screened for chlamydia.

HIV infection remains a major infectious disease prob-
lem in the world. The Centers for Disease Control and
Prevention (CDC) recommends universal HIV screening
of all patients aged 13-64, and the USPSTF recommends
that clinicians screen adolescents and adults aged 15 to 65
years. Clinicians should integrate biomedical and behav-
ioral approaches for HIV prevention. In addition to reduc-
ing sexual transmission of HIV, initiation of antiretroviral
therapy reduces the risk for AIDS-defining events and
death among patients with less immunologically advanced
disease.

Since sexual contact is a common mode of transmis-
sion, primary prevention relies on eliminating high-risk
sexual behavior by promoting abstinence, later onset of
first sexual activity, decreased number of partners, and use
of latex condoms. Daily preexposure prophylaxis with
the fixed-dose combination of tenofovir 300 mg and
emtricitabine 200 mg should be considered for people who
are HIV-negative but at substantial risk for HIV infection.
Studies of men who have sex with men suggest preexpo-
sure prophylaxis therapy is very effective in reducing the
risk of contracting HIV. Patients taking preexposure pro-
phylaxis should be encouraged to use other prevention
strategies to maximally reduce their risk, such as consistent
condom use and choosing less risky sexual behaviors (eg,
oral sex). Postexposure prophylaxis is widely used after
occupational and nonoccupational contact, and it has been
estimated to reduce the risk of transmission by approxi-
mately 80%. Postexposure prophylaxis should be initiated
within 72 hours of exposure.
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In immunocompromised patients, live vaccines are
contraindicated, but many killed or component vaccines
are safe and recommended. Asymptomatic HIV-infected
patients have not shown adverse consequences when given
live MMR and influenza vaccinations as well as tetanus,
hepatitis B, H influenza type b, and pneumococcal vaccina-
tions—all should be given. However, if poliomyelitis
immunization is required, the inactivated poliomyelitis
vaccine is indicated. In symptomatic HIV-infected patients,
live-virus vaccines, such as MMR, should generally be
avoided, but annual influenza vaccination is safe.

Herpes zoster, caused by reactivation from previous

varicella zoster virus infection, affects many older adults

and people with immune system dysfunction. It can cause
postherpetic neuralgia, a potentially debilitating chronic
pain syndrome. A varicella vaccine is available for the pre-
vention of herpes zoster. Several clinical trials have shown
that this vaccine (Zostavax) is safe, elevates varicella zoster

virus-specific cell-mediated immunity, and significantly

reduces the incidence of herpes zoster and postherpetic
neuralgia in persons older than 60 years. The ACIP recom-
mends routine zoster vaccination, administered as a one-
time subcutaneous dose (0.65 mL), of all persons aged

60 years or older. Persons who report a previous episode of

zoster can be vaccinated; however, the vaccine is contrain-
dicated in immunocompromised (primary or acquired)
individuals. The durability of vaccine response and whether
any booster vaccination is needed are still uncertain.

Despite its availability, uptake of the vaccine remains low at

2-7% nationally. Financial barriers (cost, limited knowl-
edge of reimbursement) have had a significant impact on
its underutilization.
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PREVENTION OF CARDIOVASCULAR DISEASE

Cardiovascular diseases, including coronary heart disease
(CHD) and stroke, represent two of the most important
causes of morbidity and mortality in developed countries.
Several risk factors increase the risk for coronary disease
and stroke. These risk factors can be divided into those that
are modifiable (eg, lipid disorders, hypertension, cigarette
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smoking) and those that are not (eg, age, sex, family history
of early coronary disease). Impressive declines in age-
specific mortality rates from heart disease and stroke
have been achieved in all age groups in North America
during the past two decades, in large part through
improvement of modifiable risk factors: reductions in
cigarette smoking, improvements in lipid levels, and more

aggressive detection and treatment of hypertension. This
section considers the role of screening for cardiovascular
risk and the use of effective therapies to reduce such risk.
Key recommendations for cardiovascular prevention are
shown in Table 1-3. Guidelines encourage regular assess-
ment of global cardiovascular risk in adults 40-79 years of
age without known cardiovascular disease.

Table 1-3. Expert recommendations for cardiovascular risk prevention methods: US Preventive Services Task Force

(USPSTF).!

Prevention Method

Screening for abdominal
aortic aneurysm (AAA)

Aspirin use

Blood pressure screening

Serum lipid screening

Counseling about healthful
diet and physical activity
for cardiovascular
disease (CVD) prevention

Screening for diabetes
mellitus

Screening for smoking and
counseling to promote
cessation

Recommendation/[Year Issued]

Recommends one-time screening for AAA by ultrasonography in men aged 65-75 years who have ever
smoked. (B)

Selectively offer screening for AAA in men aged 65-75 years who have never smoked. (C)

Current evidence is insufficient to assess the balance of benefits and harms of screening for AAA in women
aged 65-75 years who have ever smoked. (I)

Recommends against routine screening for AAA in women who have never smoked. (D)

[2014]

Recommends the use of aspirin for men aged 45-79 years when the potential benefit due to a reduction in
myocardial infarctions outweighs the potential harm due to an increase in gastrointestinal hemorrhage. (A)
Recommends the use of aspirin for women aged 55-79 years when the potential benefit of a reduction
in ischemic strokes outweighs the potential harm of an increase in gastrointestinal hemorrhage. (A)
Current evidence is insufficient to assess the balance of benefits and harms of aspirin for
cardiovascular disease prevention in men and women 80 years or older. (I)
Recommends against the use of aspirin for stroke prevention in women younger than 55 years and for myo-
cardial infarction prevention in men younger than 45 years. (D)
[2009]

Recommends screening for high blood pressure in adults aged 18 years and older. (A)
[2015]

Strongly recommends screening men aged 35 years and older for lipid disorders. (A)

Recommends screening men aged 20-35 years for lipid disorders if they are at increased risk for
coronary heart disease. (B)

Strongly recommends screening women aged 45 years and older for lipid disorders if they are at increased
risk for coronary heart disease. (A)

Recommends screening women aged 20-45 years for lipid disorders if they are at increased risk for coronary
heart disease. (B)

No recommendation for or against routine screening for lipid disorders in men aged 20-35 years, or in women
aged 20 years and older who are not at increased risk for coronary heart disease. (C)

[2008]

Recommends offering or referring adults who are overweight or obese and have additional CVD risk factors
to intensive behavioral counseling interventions to promote a healthful diet and physical activity for CVD
prevention. (B)

[2014]

Recommends screening for abnormal blood glucose as part of cardiovascular risk assessment in adults aged
40-70years who are overweight or obese. Clinicians should offer or refer patients with abnormal blood glu-
cose to intensive behavioral counseling interventions to promote a healthful diet and physical activity. (B)

[2015]

Recommends that clinicians ask all adults about tobacco use, advise them to stop using tobacco, and provide
behavioral interventions and US Food and Drug Administration (FDA)-approved pharmacotherapy for
cessation to adults who use tobacco. (A)

[2015]

'Recommendation A: The USPSTF strongly recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found
good evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation B: The USPSTF recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found at least
fair evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation C: The USPSTF makes no recommendation for or against routine provision of the service.

Recommendation D: The USPSTF recommends against routinely providing the service to asymptomatic patients. (The USPSTF found at
least fair evidence that the service is ineffective or that harms outweigh benefits.)

Recommendation I: The USPSTF concludes that the evidence is insufficient to recommend for or against routinely providing the service.
http:.//www.uspreventiveservicestaskforce.org/BrowseRec/Index/browse-recommendations
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Abdominal Aortic Aneurysm

One-time screening for abdominalaortic aneurysm (AAA)
by ultrasonography in men aged 65-75 years is associated
with a relative reduction in odds of AAA-related mortality
of almost 50% and possibly a reduction in all-cause mortal-
ity (OR =0.98, 95% CI, 0.97, 1.00). Women do not appear
to benefit from screening, and most of the benefit in men
appears to accrue among current or former smokers.
Screening men aged 65 years and older is highly cost
effective.

Guirguis-Blake JM et al. Ultrasonography screening for abdomi-
nal aortic aneurysms: a systematic evidence review for the
U.S. Preventive Services Task Force. Ann Intern Med. 2014
Mar 4;160(5):321-9. [PMID: 24473919]

Segaard R et al. Cost effectiveness of abdominal aortic aneurysm
screening and rescreening in men in a modern context: evalu-
ation of a hypothetical cohort using a decision analytical
model. BMJ. 2012 Jul 5;345:e4276. [PMID: 22767630]

Cigarette Smoking

Cigarette smoking remains the most important cause of
preventable morbidity and early mortality. In 2010, there
were an estimated 63 million premature deaths in the
world attributable to smoking and tobacco use. Cigarettes
are responsible for one in every five deaths in the United
States. From 2005 to 2009, more than 480,000 deaths per
year (more than 278,000 in men and more than 201,000 in
women) were attributable to smoking. Annual cost of
smoking-related health care is approximately $130 billion
in the United States, with another $150 billion in produc-
tivity losses. Fortunately, US smoking rates are declining; in
2014, 16.8% of US adults were smokers.

Nicotine is highlyaddictive, raises brain levels of dopa-
mine, and produces withdrawal symptoms on discontinua-
tion. Smokers die 5-8 years earlier than never-smokers.
They have twice the risk of fatal heart disease; 10 times the
risk of lung cancer; and several times the risk of cancers of
the mouth, throat, esophagus, pancreas, kidney, bladder,
and cervix. In the United States, over 90% of cases of
COPD occur among current or former smokers.

In addition, over 41,000 deaths per year in the United
States are attributable to environmental tobacco smoke.

Smoking cessation reduces the risks of death and of
myocardial infarction in people with coronary artery dis-
ease; reduces the rate of death and acute myocardial infarc-
tion in patients who have undergone percutaneous
coronary revascularization; lessens the risk of stroke; and is
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associated with improvement of COPD symptoms. On
average, women smokers who quit smoking by age 35 add
about 3 years to their life expectancy, and men add more
than 2 years to theirs. Smoking cessation can increase life
expectancy even for those who stop after the age of 65.

Although tobacco use constitutes the most serious
common medical problem, it is undertreated. Almost 40%
of smokers attempt to quit each year, but only 4% are suc-
cessful. Persons whose clinicians advise them to quit are
1.6 times as likely to attempt quitting. Over 70% of smokers
see a physician each year, but only 20% of them receive any
medical quitting advice or assistance.

Factors associated with successful cessation include
having a rule against smoking in the home, being older,
and having greater education. Several effective interven-
tions are available to promote smoking cessation, including
counseling, pharmacotherapy, and combinations of the
two. The five steps for helping smokers quit are summa-
rized in Table 1-4.

Common elements of supportive smoking cessation
treatments are reviewed in Table 1-5. A system should be
implemented to identify smokers, and advice to quit
should be tailored to the patients level of readiness to
change. All patients trying to quit should be offered phar-
macotherapy except those with medical contraindications,
women who are pregnant or breast-feeding, and adoles-
cents. Weight gain occurs in most patients (80%) following
smoking cessation. Average weight gain is 2 kg, but for
some (10-15%), major weight gain—over 13 kg—may
occur. Planning for the possibility of weight gain, and
means of mitigating it, may help with maintenance of
cessation.

Several pharmacologictherapies have been shown to be
effective in promoting cessation. Nicotine replacement
therapy doubles the chance of successful quitting. The
nicotine patch, gum, and lozenges are available over the
counter and nicotine nasal spray and inhalers by prescrip-
tion. The sustained-release antidepressant drug bupropion
(150-300 mg/day orally) is an effective smoking cessation
agent and is associated with minimal weight gain, although
seizures are a contraindication. It acts by boosting brain
levels of dopamine and norepinephrine, mimicking the
effect of nicotine. More recently, varenicline, a partial nico-
tinic acetylcholine-receptor agonist, has been shown to
improve cessation rates; however, its adverse effects, par-
ticularly its effects on mood, are not completely under-
stood and warrant careful consideration. No single
pharmacotherapy is clearly more effective than others, so
patient preferences and data on adverse effects should be
taken into account in selecting a treatment. Combination
therapy is more effective than a single pharmacologic
modality. Recently, e-cigarettes have become popular.
Their efficacy in smoking cessation, however, has not been
well evaluated, and some users may find them addictive.

Clinicians should not show disapproval of patients who
failed to stop smoking or who are not ready to make a quit
attempt. Thoughtful advice that emphasizes the benefits of
cessation and recognizes common barriers to success can
increase motivation to quit and quit rates. An intercurrent
illness or hospitalization may motivate even the most
addicted smoker to quit.
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Table 1-4. Actions and strategies for the primary care clinician to help patients quit smoking.

Action Strategies for Inplementation

Step 1. Ask—Systematically Identify All Tobacco Users at Every Visit

Implement an officewide system that ~ Expand the vital signs to include tobacco use.

ensures that for every patient at Data should be collected by the health care team.

every clinic visit, tobacco-use status The action should be implemented using preprinted progress note paper that includes the

is queried and documented! expanded vital signs, a vital signs stamp or,for computerized records, an item assessing tobacco-
use status.

Alternatives to the vital signs stamp are to place tobacco-use status stickers on all patients’ charts or
to indicate smoking status using computerized reminder systems.

Step 2. Advise—Strongly Urge All Smokers to Quit

In a clear, strong, and personalized Advice should be
manner, urge every smoker to quit ~ Clear:”| think it is important for you to quit smoking now, and | will help you. Cutting down while
you are ill is not enough.”

Strong: “As your clinician, | need you to know that quitting smoking is the most important thing you
can do to protect your current and future health”

Personalized: Tie smoking to current health or illness and/or the social and economic costs of
tobacco use, motivational level/readiness to quit, and the impact of smoking on children and
others in the household.

Encourage clinic staff to reinforce the cessation message and support the patient’s quit attempt.

Step 3. Attempt—Identify Smokers Willing to Make a Quit Attempt

Ask every smoker if he or she is If the patient is willing to make a quit attempt at this time, provide assistance (see step 4).
willing to make a quit attempt at If the patient prefers a more intensive treatment or the clinician believes more intensive treatment is
this time appropriate, refer the patient to interventions administered by a smoking cessation specialist and

follow up with him or her regarding quitting (see step 5).
If the patient clearly states he or she is not willing to make a quit attempt at this time, provide a
motivational intervention.

Step 4. Assist—Aid the Patient in Quitting

A. Help the patient with a quit plan Seta quit date. Ideally, the quit date should be within 2 weeks, taking patient preference into

account.

Help the patient prepare for quitting. The patient must:

Inform family, friends, and coworkers of quitting and request understanding and support.

Prepare the environment by removing cigarettes from it. Prior to quitting, the patient should avoid
smoking in places where he or she spends a lot of time (eg, home, car).

Review previous quit attempts. What helped? What led to relapse?

Anticipate challenges to the planned quit attempt, particularly during the critical firstfew weeks.

B. Encourage nicotine replacement Encourage the use of the nicotine patch or nicotine gum therapy for smoking cessation.
therapy exceptin special
circumstances

C. Givekey advice on successful Abstinence: Total abstinence is essential. Not even a single puff after the quit date.
quitting Alcohol: Drinking alcohol is highly associated with relapse. Those who stop smoking should
review their alcohol use and consider limiting or abstaining from alcohol use during the quit
process.

Other smokers in the household: The presence of other smokers in the household, particularly a
spouse, is associated with lower success rates. Patients should consider quitting with their signif-
icant others and/or developing specific plans to maintain abstinence in a household where oth-
ers still smoke.

D. Provide supplementary materials ~ Source: Federal agencies, including the National Cancer Institute and the Agency for Health Care
Policy and Research; nonprofit agencies (American Cancer Society, American Lung Association,
American Heart Association); or local or state health departments.
Selection concerns: The material must be culturally, racially, educationally, and age appropriate for
the patient.
Location: Readily available in every clinic office.

(continued)
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Table 1-4. Actions and strategies for the primary care clinician to help patients quit smoking. (continued)

Action

Step 5. Arrange—Schedule Follow-Up Contact

Timing: Follow-up contact should occur soon after the quit date, preferably during the first week.
A second follow-up contact is recommended within the first month. Schedule further follow-up

Schedule follow-up contact, either in
person or via telephone
contacts as indicated.

Strategies for Implementation

Actions during follow-up: Congratulate success. If smoking occurred, review the circumstances and
elicit recommitment to total abstinence. Remind the patient that a lapse can be used as a learn-
ing experience and is not a sign of failure. Identify the problems already encountered and antici-
pate challenges in the immediate future. Assess nicotine replacement therapy use and
problems. Consider referral to a more intense or specialized program.

'Repeated assessment is not necessary in the case of the adult who has never smoked or not smoked for many years and for whom the

information is clearly documented in the medical record.

Adapted and reproduced, with permission, from The Agency for Health Care Policy and Research. Smoking Cessation Clinical Practice
Guideline. JAMA. 1996 Apr 24; 275(16):1270-80. Copyright © 1996 American Medical Association. All rights reserved.

Individualized or group counseling is very cost effec-
tive, even more so than in treating hypertension. Smoking
cessation counseling by telephone (“quitlines”) and text
messaging-based interventions have both proved effective.
An additional strategy is to recommend that any smoking

Table 1-5. Common elements of supportive smoking
treatments.

Component Examples
Encouragement Note that effective cessation treatments
of the patient in are now available.
the quit attempt Note that half the people who have

ever smoked have now quit.
Communicate belief in the patient’s
ability to quit.

Ask how the patient feels about quitting.

Directly express concern and a
willingness to help.

Be open to the patient’s expression
of fears of quitting, difficulties
experienced, and ambivalent
feelings.

Ask about:
Reasons that the patient wants
to quit.
Difficulties encountered while
quitting.
Success the patient has achieved.
Concerns or worries about quitting.

Communication
of caring and
concern

Encouragement of the
patient to talk about
the quitting process

Inform the patient about:
The nature and time course of
withdrawal.
The addictive nature of smoking.
The fact that any smoking (even a
single puff) increases the
likelihood of full relapse.

Provision of basic
information about
smoking and
successful quitting

Adapted, with permission, from The Agency for Health Care Policy
and Research. Smoking Cessation Clinical Practice Guideline.
JAMA. 1996 Apr 24;275(16):1270-80. Copyright © 1996 American
Medical Association. All rights reserved.

take place out of doors to limit the effects of passive smoke
on housemates and coworkers. This can lead to smoking
reduction and quitting.

The clinician’s role in smoking cessation is summarized
in Tables 1-4 and 1-5. Public policies, including higher
cigarette taxes and more restrictive public smoking laws,
have also been shown to encourage cessation, as have
financial incentives directed to patients.
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Lipid Disorders (see Chapter 28)

Higher low-density lipoprotein (LDL) cholesterol concen-
trations and lower high-density lipoprotein (HDL) levels
are associated with an increased risk of CHD. Cholesterol-
lowering therapy reduces the relative risk of CHD events,
with the degree of reduction proportional to the reduction
in LDL cholesterol achieved. The absolute benefits of
screening for—and treating—abnormal lipid levels depend
on the presence and level of other cardiovascular risk fac-
tors, including hypertension, diabetes mellitus, smoking,
age, and gender. If other risk factors are present, cardiovas-
cular risk is higher and the potential benefits of therapy are
greater. Patients with known cardiovascular disease are at
higher risk and have larger benefits from reduction in LDL
cholesterol.

Evidence for the effectiveness of statin-type drugs is
better than for the other classes of lipid-lowering agents or
dietary changes specifically for improving lipidlevels. Mul-
tiple large, randomized, placebo-controlled trials have
demonstrated important reductions in total mortality,
major coronary events, and strokes with lowering levels of
LDL cholesterol by statin therapy for patients with known
cardiovascular disease. Statins also reduce cardiovascular
events for patients with diabetes mellitus. For patients with
no previous history of cardiovascular events or diabetes,
meta-analyses have shown important reductions of cardio-
vascular events.

Guidelines for therapy are discussed in Chapter 28.
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Hypertension (see Chapter 11)

Over 67 million adults in the United States have hyperten-
sion, representing 29% of the adult US population. Hyper-
tension in nearly half of these adults is not controlled (ie,
less than 140/90 mm Hg). Among those whose hyperten-
sion is not well controlled, nearly 40% are unaware of their
elevated blood pressure; almost 16% are aware but not
being treated; and 45% are being treated but the hyperten-
sion is not controlled. In every adult age group, higher
values of systolic and diastolic blood pressure carry greater
risks of stroke and heart failure. Systolic blood pressure is a
better predictor of morbid events than diastolic blood pres-
sure. Home monitoring is better correlated with target
organ damage than clinic-based values. Clinicians can
apply specific blood pressure criteria, such as those of the
Joint National Committee, along with consideration of the

patient’s cardiovascular risk and personal values, to decide
at whatlevels treatment should be considered in individual
cases. A new trial suggests additional benefit from more
intensive blood pressure control (goal systolic blood pres-
sure of 120 mm Hg) in patients at higher risk.

Primary prevention of hypertension can be accom-
plished by strategies aimed at both the general population
and special high-risk populations. The latter include per-
sons with high-normal blood pressure or a family history
of hypertension, blacks, and individuals with various
behavioral risk factors, such as physical inactivity; exces-
sive consumption of salt, alcohol, or calories; and deficient
intake of potassium. Effective interventions for primary
prevention of hypertension include reduced sodium and
alcohol consumption, weight loss, and regular exercise.
Potassium supplementation lowers blood pressure mod-
estly, and a diet high in fresh fruits and vegetables and low
in fat, red meats, and sugar-containing beverages also
reduces blood pressure. Interventions of unproven efficacy
include pill supplementation of potassium, calcium, mag-
nesium, fish oil, or fiber; macronutrient alteration; and
stress management.

Improved identification and treatment of hypertension
is a major cause of the recent decline in stroke deaths as
well as the reduction in incidence of heart failure-related
hospitalizations. Because hypertension is usually asymp-
tomatic, screening is strongly recommended to identify
patients for treatment. Despite strong recommendations in
favor of screening and treatment, hypertension control
remains suboptimal. An intervention that included patient
education and provider education was more effective than
provider education alone in achieving control of hyperten-
sion, suggesting the benefits of patient participation;
another trial found that home monitoring combined with
telephone-based nurse support was more effective than
home monitoring alone for blood pressure control. Phar-
macologic management of hypertension is discussed in
Chapter 11.

Egan BM et al. The growing gap in hypertension control
between insured and uninsured adults: National Health and
Nutrition Examination Survey 1988 to 2010. Hypertension.
2014 Nov;64(5):997-1004. [PMID: 25185135]

James PA et al. 2014 evidence-based guideline for the manage-
ment of high blood pressure in adults: report from the panel
members appointed to the Eighth Joint National Committee
(JNC 8). JAMA. 2014 Feb 5;311(5):507-20. Erratum in:
JAMA. 2014 May 7;311(17):1809. [PMID: 24352797]

SPRINT Research Group; Wright JT Jr et al. A randomized trial
of intensive versus standard blood-pressure control. N Engl |
Med. 2015 Nov 26;373(22):2103-16. [PMID: 26551272]

Yoon SS et al. Trends in blood pressure among adults with
hypertension: United States, 2003 to 2012. Hypertension.
2015 Jan;65(1):54-61. [PMID: 25399687]

Chemoprevention

Regular use of low-dose aspirin (81-325 mg) can reduce
the incidence of myocardial infarction in men (see
Chapter 10). Low-dose aspirin reduces incidence of stroke
but not myocardial infarction in middle-aged women
(see Chapter 24). Based on its ability to prevent cardiovascular
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events, aspirin use appears cost-effective for men and
women who are at increased cardiovascular risk, which can
be defined as a 10-year risk over 10%. Results from a meta-
analysis suggest that aspirin may also reduce the risk of
death from several common types of cancer (colorectal,
esophageal, gastric, breast, prostate, and possibly lung).

Nonsteroidal anti-inflammatory drugs may reduce the
incidence of colorectal adenomas and polyps but may also
increase heart disease and gastrointestinal bleeding, and
thus are not recommended for colon cancer prevention in
average-risk patients.

Antioxidant vitamin (vitamin E, vitamin C, and beta-
carotene) supplementation produced no significant reduc-
tions in the 5-year incidence of—or mortality
from—vascular disease, cancer, or other major outcomes
in high-risk individuals with coronaryartery disease, other
occlusive arterial disease, or diabetes mellitus.

Guirguis-Blake JM et al. Aspirin for the primary prevention of
cardiovascular events: a systematic evidence review for the
U.S. Preventive Services Task Force [Internet]. 2015 Sep.
http://www.ncbi.nlm.nih.gov/books/NBK321623/ [PMID:
26491760]

Moyer VA et al. Vitamin, mineral, and multivitamin supple-
ments for the primary prevention of cardiovascular disease
and cancer: U.S. Preventive Services Task Force recommenda-
tion statement. Ann Intern Med. 2014 Apr 15;160(8):558-64.
[PMID: 24566474]

Sutcliffe P et al. Aspirin for prophylactic use in the primary pre-
vention of cardiovascular disease and cancer: a systematic
review and overview of reviews. Health Technol Assess. 2013
Sep;17(43):1-253. [PMID: 24074752]

PREVENTION OF OSTEOPOROSIS

See Chapters 26 and 42.

Osteoporosis, characterized by low bone mineral den-
sity, is common and associated with an increased risk of
fracture. The lifetime risk of an osteoporotic fracture is
approximately 50% for women and 30% for men. Osteopo-
rotic fractures can cause significant pain and disability. As
such, research has focused on means of preventing osteo-
porosis and related fractures. Primary prevention strategies
include calcium supplementation, vitamin D supplementa-
tion, and exercise programs. The effectiveness of calcium
and vitamin D for fracture prevention remain controver-
sial, particularly in non-institutionalized individuals.

Screening for osteoporosis on the basis of low bone
mineral density is also recommended for women over age
65, based on indirect evidence that screening can identify
women with low bone mineral density and that treatment
of women with low bone density with bisphosphonates is
effective in reducing fractures. However, real-world adher-
ence to pharmacologic therapy for osteoporosis is low:
one-third to one-half of patients do not take their medica-
tion as directed. The effectiveness of screening for osteopo-
rosis in younger women and in men has not been
established. Concern has been raised that bisphosphonates
may increase the risk of certain types of fractures and
osteonecrosis of the jaw, making consideration of the ben-
efits and risks of therapy important when considering
screening.
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Crandall CJ et al. Comparative effectiveness of pharmacologic
treatments to prevent fractures: an updated systematic review.
Ann Intern Med. 2014 Nov 18;161(10):711-23. [PMID:
25199883]

Golob AL et al. Osteoporosis: screening, prevention, and man-
agement. Med Clin North Am. 2015 May;99(3):587-606.
[PMID: 25841602]

Moyer VA et al. Vitamin D and calcium supplementation to
prevent fractures in adults: US. Preventive Services Task
Force recommendation statement. Ann Intern Med. 2013
May 7;158(9):691-6. [PMID: 23440163]

PREVENTION OF PHYSICAL INACTIVITY

Lack of sufficient physical activity is the second most
important contributor to preventable deaths, trailing only
tobacco use. A sedentarylifestyle has been linked to 28% of
deaths from leading chronic diseases. Worldwide, approxi-
mately 30% of adults are physically inactive. Inactivity rates
are higher in women, those from high-income countries
(such as the Americas), and increase with age. Among
teens aged 13-15, 80% report doing fewer than 60 minutes
of physical activity of moderate to vigorous intensity per
day, and boys are more active than girls.

The US Department of Health and Human Services and
the CDC recommend that adults and older adults engage
in 150 minutes of moderate-intensity (such as brisk walk-
ing) or 75 minutes of vigorous-intensity (such as jogging or
running) aerobic activity or an equivalent mix of moderate-
and vigorous-intensity aerobic activity each week. In addi-
tion to activity recommendations, the CDC recommends
activities to strengthen all major muscle groups (abdomen,
arms, back, chest, hips, legs, and shoulders) at least
twice a week.

Patients who engage in regular moderate to vigorous
exercise have a lower risk of myocardial infarction, stroke,
hypertension, hyperlipidemia, type 2 diabetes mellitus,
diverticular disease, and osteoporosis. Evidence supports
the recommended guidelines of 30 minutes of moderate
physical activity on most days of the week in both the pri-
mary and secondary prevention of CHD.

In longitudinal cohort studies, individuals who report
higher levels of leisure-time physical activity are less likely
to gain weight. Conversely, individuals who are overweight
are less likely to stay active. However, at least 60 minutes of
daily moderate-intensity physical activity may be necessary
to maximize weight loss and prevent significant weight
regain. Moreover, adequate levels of physical activity
appear to be important for the prevention of weight gain
and the development of obesity. Physical activity also
appears to have an independent effect on health-related
outcomes, such as development of type 2 diabetes mellitus
in patients with impaired glucose tolerance when com-
pared with body weight, suggesting that adequate levels of
activity may counteract the negative influence of body
weight on health outcomes.

Physical activity can be incorporated into any person’s
daily routine. For example, the clinician can advise a
patient to take the stairs instead of the elevator, to walk or
bike instead of driving, to do housework or yard work, to
get of f the bus one or two stops earlier and walk the rest of
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the way, to park at the far end of the parking lot, or to walk
during the lunch hour. The basic message should be the
more the better, and anything is better than nothing.

To be more effective in counseling about exercise, clini-
cians can also incorporate motivational interviewing tech-
niques, adopt a whole-practice approach (eg, use practice
nurses to assist), and establish linkages with community
agencies. Clinicians can incorporate the “5 As” approach:

Ask (identify those who can benefit).
Assess (current activity level).
Advise (individualize plan).

Ll S T

Assist (provide a written exercise prescription and sup-
port material).

5. Arrange (appropriate referral and follow-up).

Such interventions have a moderate effect on self-
reported physical activity and cardiorespiratory fitness,
even if they do not always help patients achieve a predeter-
mined level of physical activity. In their counseling, clini-
cians should advise patients about both the benefits and
risks of exercise, prescribe an exercise program appropriate
for each patient, and provide advice to help prevent injuries
and cardiovascular complications.

Behavioral change interventions have been proven
effective in increasing physical activity in sedentary older
women, although evidence is lacking to support the use of
pedometers to increase physical activity in this population.
Although primary care providers regularly ask patients
about physical activity and advise them with verbal coun-
seling, few providers provide written prescriptions or per-
form fitness assessments. Tailored interventions may
potentially help increase physical activity in individuals.
Exercise counseling with a prescription, eg, for walking at
either a hard intensity or a moderate intensity with a high
frequency, can produce significant long-term improve-
ments in cardiorespiratory fitness. To be effective, exercise
prescriptions must include recommendations on type, fre-
quency, intensity, time, and progression of exercise and
must follow disease-specific guidelines.

Several factors influence physical activity behavior,
including personal, social (eg, family and work), and envi-
ronmental (eg, access to exercise facilities and well-lit
parks). Walkable neighborhoods around workplaces sup-
port physical activity such as walking and bicycling. Broad-
based interventions targeting various factors are often the
most successful, and interventions to promote physical
activity are more effective when health agencies work with
community partners, such as schools, businesses, and
health care organizations. Enhanced community awareness
through mass media campaigns, school-based strategies,
and policy approaches are proven strategies to increase
physical activity.

Adlakha D et al. Home and workplace built environment sup-
ports for physical activity. Am J Prev Med. 2015 Jan;48(1):
104-7. [PMID: 25442233]

Centers for Disease Control and Prevention (CDC). How much
physical activity do adults need? 2015 Jun 4. http://www.cdc.
gov/physicalactivity/basics/adults/index.htm

Hallal PC et al; Lancet Physical Activity Series Working Group.
Global physical activity levels: surveillance progress, pitfalls,
and prospects. Lancet. 2012 Jul 21;380(9838):247-57. [PMID:
22818937]

Hunter GR et al. Combined aerobic and strength training and
energy expenditure in older women. Med Sci Sports Exerc.
2013 Jul;45(7):1386-93. [PMID: 23774582]

Orrow G etal. Effectiveness of physical activity promotion based
in primary care: systematic review and meta-analysis of ran-
domised controlled trials. BMJ. 2012 Mar 26;344:e1389.
[PMID: 22451477]

PREVENTION OF OVERWEIGHT & OBESITY

Obesity isnow a true epidemic and public health crisis that
both clinicians and patients must face. Normal body
weight is defined as a body mass index (BMI), calculated as
the weight in kilograms divided by the height in meters
squared, of less than 25; overweight is defined as a BMI =
25.0-29.9, and obesity as a BMI greater than 30. Between
1980 and 2013, there was an 8% increase worldwide in the
proportion of men and women with a BMI greater than 25.
The most recent national data reveal that one-third of
adults in the United States are obese, and prevalence rates
are higher in blacks and Hispanics compared to non-His-
panic whites.

Risk assessment of the overweight and obese patient
begins with determination of BMI, waist circumference for
those with a BMI of 35 or less, presence of comorbid condi-
tions, and a fasting blood glucose and lipid panel. Obesity
is clearly associated with type 2 diabetes mellitus, hyper-
tension, hyperlipidemia, cancer, osteoarthritis, cardiovas-
cular disease, obstructive sleep apnea, and asthma. In
addition, almost one-quarter of the US population cur-
rently has the metabolic syndrome.

Obesity is associated with a higher all-cause mortality
rate. Data suggest an increase among those with grades 2
and 3 obesity (BMI more than 35); however, the impact on
all-cause mortality among overweight (BMI 25-30) and
grade 1 obesity (BMI 30-35) is questionable. Persons with
a BMI 40 or higher have death rates from cancers that are
52% higher for men and 62% higher for women than the
rates in men and women of normal weight. Significant
trends of increasing risk of death with higher BMIs are
observed for cancers of the stomach and prostate in men
and for cancers of the breast, uterus, cervix, and ovary in
women, and for cancers of the esophagus, colon and rec-
tum, liver, gallbladder, pancreas, and kidney, non-Hodgkin
lymphoma, and multiple myeloma in both men and
women.

Prevention of overweight and obesity involves both
increasing physical activity and dietary modification to
reduce caloric intake. Adequate levels of physical activity
appear to be important for the prevention of weight gain
and the development of obesity. Despite this, only 49% of
Americans are physically active at a moderate level and
20% at a more vigorous level. In addition, only 3% of
Americans meet four of the five USDA recommendations
for the intake of grains, fruits, vegetables, dairy products,
and meat. Only one of four Americans eats the recom-
mended five or more fruits and vegetables per day.
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Clinicians can help guide patients to develop personal-
ized eating plans to reduce energy intake, particularly by
recognizing the contributions of fat, concentrated carbohy-
drates, and large portion sizes (see Chapter 29). Patients
typically underestimate caloric content, especially when
consuming food away from home. Providing patients with
caloric and nutritional information may help address the
current obesity epidemic. To prevent the long-term chronic
disease sequelae of overweight and obesity, clinicians must
work with patients to modify other risk factors, eg, by
smoking cessation (see above) and strict blood pressure
and glycemic control (see Chapters 11 and 27).

Lifestyle modification, including diet, physical activity,
and behavior therapy, has been shown to induce clinically
significant weight loss. Other treatment options for obesity
include pharmacotherapy and surgery (see Chapter 29).
In overweight and obese persons, at least 60 minutes of
moderate- to high-intensity physical activity per day may
be necessary to maximize weight loss and prevent signifi-
cant weight regain. Counseling interventions or pharmaco-
therapy can produce modest (3-5 kg) sustained weight loss
over 6-12 months. Counseling appears to be most effective
when intensive and combined with behavioral therapy.
Pharmacotherapy appears safe in the short term; long-term
safety is still not established. Lorcaserin, a selective
5-hydroxytryptamine (5-HT) (2C) agonist, has been shown
to reduce body weight through a reduction of energy intake
without influencing energy expenditure. It was approved by
the US Food and Drug Administration (FDA) for adults with
a BMI 30 or higher or adults with a BMI 27 or higher who
have at least one obesity-related condition, such as hyperten-
sion, type 2 diabetes mellitus, or hypercholesterolemia.

Finally, clinicians seem to share a general perception
that almost no one succeeds in long-term maintenance of
weight loss. However, research demonstrates that approxi-
mately 20% of overweight individuals are successful at
long-term weight loss (defined as losing 10% or more of
initial body weight and maintaining the loss for 1 year or
longer). National Weight Control Registry members who
lost an average of 33 kg and maintained the loss for more
than 5 years have provided useful information about how
to maintain weight loss. Members report engaging in high
levels of physical activity (approximately 60 min/day), eat-
ing a low-calorie, low-fat diet, eating breakfast regularly,
self-monitoring weight, and maintaining a consistent eat-
ing pattern from weekdays to weekends.

Clinicians must work to identify and provide the best
prevention and treatment strategies for patients who are
overweight and obese. Clinician advice on weight loss can
have a significant impact on patient attempts to adjust
weight-related behaviors. Unfortunately, many clinicians
are poorly prepared to address obesity. Clinician bias and
lack of training in behavior-change strategies impair the
care of obese patients. Strategies to address these issues
should be incorporated into innovative treatment and care-
delivery strategies.

Dietz WH et al. Management of obesity: improvement of health-
care training and systems for prevention and care. Lancet.
2015 Jun 20;385(9986):2521-33. [PMID: 25703112]
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CANCER PREVENTION

Primary Prevention

Cancer mortality rates continue to decrease in the United
States; part of this decrease results from reductions in
tobacco use, since cigarette smoking is the most impor-
tant preventable cause of cancer. Primary prevention of
skin cancer consists of restricting exposure to ultraviolet
light by wearing appropriate clothing and use of sun-
screens. In the past two decades, there has been a three-
fold increase in the incidence of squamous cell carcinoma
and a fourfold increase in melanoma in the United States.
Persons who engage in regular physical exercise and avoid
obesity have lower rates of breast and colon cancer. Pre-
vention of occupationally induced cancers involves mini-
mizing exposure to carcinogenic substances, such as
asbestos, ionizing radiation, and benzene compounds.
Chemoprevention has been widely studied for primary
cancer prevention (see above Chemoprevention section
and Chapter 39). Use of tamoxifen, raloxifene, and aro-
matase inhibitors for breast cancer prevention is dis-
cussed in Chapters 17 and 39. Hepatitis B vaccination can
prevent hepatocellular carcinoma (HCC), and screening
and vaccination programs may be cost effective and use-
ful in preventing HCC in high-risk groups, such as Asians
and Pacific Islanders. The use of HPV vaccine to prevent
cervical and possibly anal cancer is discussed above. In
addition to preventing anogenital cancers, HPV vaccines
may have a role in the prevention of HPV-related head
and neck cancers.

Smith RA et al. Cancer screening in the United States, 2014: a
review of current American Cancer Society guidelines and
current issues in cancer screening. CA Cancer J Clin. 2014
Jan-Feb;64(1):30-51. [PMID: 24408568]

Screening & Early Detection

Screening prevents death from cancers of the breast, colon,
and cervix. Current cancer screening recommendations
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from the USPSTF are shown in Table 1-6. Despite an
increase in rates of screening for breast, cervical, and colon
cancer over the last decade, overall screening for these
cancers is suboptimal. Interventions including group edu-
cation, one-on-one education, patient reminders, reduc-
tion of structural barriers, reduction of out-of-pocket
costs, and provider assessment and feedback are effective
in promoting recommended cancer screening.

Evidence from randomized trials suggests that screen-
ing mammography has both benefits and downsides.
Currently, the appropriate form and frequency of screen-
ing for breast cancer remains controversial, and screening
guidelines vary. Clinicians should discuss the risks and
benefits with each patient and consider individual patient
preferences when deciding when to begin screening (see
Chapters 17 and 42).

Table 1-6. Cancer screening recommendations for average-risk adults: US Preventive Services Task Force (USPSTF).!

Test USPSTF Recommendation/[Year Issued]

Breast self-examination
[2009]

Clinical breast examination
[2009]

Mammography

Recommends against teaching breast self-examination (D).
Insufficient evidence to recommend for or against clinical breast examination (1).

Recommends biennial screening mammography for women aged 50-74 years (B).

Decision to start biennial screening before the age of 50 should be an individual one and take patient context
into account, including the patient’s values regarding specific benefits and harms (C).

[2009]

Cervical cancer screening

Recommends screening for cervical cancer in women aged 21-65 years with cytology (Pap smear) every

3 years or, for women aged 30-65 years who want to lengthen the screening interval, screening with a
combination of cytology and human papillomavirus (HPV) testing every 5 years (A).

Recommends against screening for cervical cancer in women younger than 21 years (D).

Recommends against screening for cervical cancer in women older than 65 years who have had adequate
prior screening and are not otherwise at high risk for cervical cancer (D).

Recommends against screening for cervical cancer in women who have had a hysterectomy with removal of
the cervix and who do not have a history of a high-grade precancerous lesion (ie, cervical intraepithelial
neoplasia[CIN]grade 2 or 3) or cervical cancer (D).

Recommends against screening for cervical cancer with HPV testing, alone or in combination with cytology,

in women younger than 30 years (D).

[2012]

Colorectal cancer (CRC)
screening

Recommends CRC screening using fecal occult blood testing,? sigmoidoscopy, or colonoscopy in adults
beginning at age 50 years and continuing until age 75 years (A).

Recommends against routine screening in adults aged 76-85 years (C).
Recommends against screening in adults older than aged 85 years (D).

[2008]

Lung cancer screening

Recommends annual lung cancer screening using low-dose CT in current smokers age 55-80 years with a

30-pack-year smoking history, or in smokers who quit within the past 15 years (B).
Recommends stopping screening once a person has not smoked for 15 years or a health problem that
significantly limits life expectancy has developed.

[2013]

Prostate cancer screening
[2012]

Testicular cancer screening
[2011]

Recommends against prostate specific antigen (PSA)-based screening for prostate cancer (D).

Recommends against screening for testicular cancer in adolescent or adult males.

'United States Preventive Services Task Force recommendations available at http://www.ahrg.gov/professionals/clinicians-providers/

guidelines-recommendations/guide/section2d.html.
’Home test with three samples.

Recommendation A: The USPSTF strongly recommends that clinicians routinely provide the service to eligible patients.(The USPSTF found
good evidence thatthe service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation B: The USPSTF recommends that clinicians routinely provide the service to eligible patients. (The USPSTF found at least
fair evidence that the service improves important health outcomes and concludes that benefits substantially outweigh harms.)
Recommendation C: The USPSTF recommends against routinely providing the service. There may be considerations that support providing
the service in an individual patient. There is at least moderate certainty that the net benefit is small.

Recommendation D: The USPSTF recommends against routinely providing the service to asymptomatic patients. (The USPSTF found at
least fair evidence that the service is ineffective or that harms outweigh benefits.)

Recommendation I: The USPSTF concludes that the evidence is insufficient to recommend for or against routinely providing the service.
http://www.uspreventiveservicestaskforce.org/BrowseRec/Index/browse-recommendations
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Digital mammography is more sensitive in women with
dense breasts and younger women; however, studies
exploring outcomes are lacking. MRI is not currently
recommended for general screening, and its impact on breast
cancer mortality is uncertain; however, the American
Cancer Society recommends it for women at high risk
(20-25% or more), including those with a strong family
history of breast or ovarian cancer. Screening with both
MRI and mammography might be superior to mammogra-
phy alone in ruling out cancerous lesions in women with
an inherited predisposition to breast cancer.

All current recommendations call for cervical and
colorectal cancer screening. Screening for testicular can-
cers among asymptomatic adolescent or adult males is not
recommended by the USPSTF. Prostate cancer screening
remains controversial, since no completed trials have
answered the question of whether early detection and
treatment after screen detection produce sufficient benefits
to outweigh harms of treatment. A 2013 Cochrane system-
atic review revealed that prostate cancer screening with
PSA testing did not decrease all-cause mortality and may
not decrease prostate cancer-specific mortality. Any bene-
fits in terms of reduction in prostate cancer-related mortal-
ity would take more than 10 years to become evident. Men
with less than 10-15 years™ life expectancy should be
informed that screening for prostate cancer is unlikely to
be beneficial. In May 2012, the USPSTF recommended
against PSA-based screening for prostate cancer (Grade D
Recommendation).

Annual or biennial fecal occult blood testing reduces
mortality from colorectal cancer by 16-33%. Fecal immu-
nochemical tests (FIT) are superior to guaiac-based fecal
occult blood tests (gFOBT) in detecting advanced adeno-
matous polyps and colorectal cancer, and patients are more
likely to favor FIT over gFOBTs. Randomized trials using
sigmoidoscopy as the screening method found 20-30%
reductions in mortality from colorectal cancer. Colonos-
copy has also been advocated as a screening examination. It
is more accurate than flexible sigmoidoscopy for detecting
cancer and polyps, but its value in reducing colon cancer
mortality has not been studied directly. CT colonography
(virtual colonoscopy) is a noninvasive option in screening
for colorectal cancer. It has been shown to have a high safety
profile and performance similar to colonoscopy. The American
College of Physicians (ACP) recommends clinicians stop
screening for colorectal cancer in individuals over the age of
75 years or with a life expectancy of less than 10 years.

The USPSTF recommends screening for cervical cancer
in women aged 21-65 years with a Papanicolaou smear
(cytology) every 3 years or, for women aged 30-65 years
who desire longer intervals, screening with cytology and
HPV testing every 5 years. The USPSTF recommends
against screening in women younger than 21 years of age
and average-risk women over 65 with adequate prior
screening. Receipt of HPV vaccination has no impact on
screening intervals.

In 2012, the American Cancer Society, the American
Society for Colposcopy and Cervical Pathology, and the
American Society for Clinical Pathology published updated
guidelines for management of abnormal results. Women
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whose cervical specimen HPV tests are positive but cytol-
ogy results are otherwise negative should repeat co-testing
in 12 months (option 1) or undergo HPV-genotype-specific
testing for types 16 or 16/18 (option 2). Colposcopy is rec-
ommended in women who test positive for types 16 or
16/18. Women with atypical squamous cells of undeter-
mined significance (ASCUS) on cytology and a negative
HPV test result should continue routine screening as per
age-specific guidelines.

Evidence suggests that chest CT is significantly more
sensitive that chest radiography in identifying small asymp-
tomatic lung cancers; however, controversy exists regard-
ing the efficacy and cost-effectiveness of low-dose CT
screening in high-risk individuals. The National Lung
Screening Trial (NLST), a randomized clinical trial of over
53,000 individuals at high risk for lung cancer, revealed a
20% relative reduction and 6.7% absolute reduction in lung
cancer mortality in those who were screened with annual
low-dose CTs for 3 years compared with those who had
chest radiographs. There were a greater number of false-
positive results in the low-dose CT group compared with
those in the radiography group (23.3% vs 6.5%) (see
Chapter 39). The Multicentric Italian Lung Detection
(MILD) study, a randomized trial of over 4000 participants
comparing annual or biennial low-dose CT with observa-
tion revealed no evidence of a protective effect with annual
or biennial low-dose CT screening.

The USPSTF recommends annual lung cancer screening
withlow-dose CT in current smokers age 55 to 80 years with
a 30-pack-year smoking history or smokers who quit within
the past 15 years. Screening should stop once a person has
not smoked for 15 years or a health problem that signifi-
cantlylimits life expectancy has developed. Screening should
not be viewed as an alternative to smoking cessation.

Goodman DM et al. JAMA patient page: Screening tests. JAMA.
2013 Mar 20;309(11):1185. [PMID: 23512066]
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[PMID: 23737396]

Holme O et al. Effect of flexible sigmoidoscopy screening on
colorectal cancer incidence and mortality: a randomized
clinical trial. JAMA. 2014 Aug 13;312(6):606-15. [PMID:
25117129]

Ilic D et al. Screening for prostate cancer. Cochrane Database
SystRev. 2013 Jan 31;1:CD004720. [PMID: 23440794]

Moyer VA; U.S. Preventive Services Task Force. Screening for
cervical cancer: U.S. Preventive Services Task Force recom-
mendation statement. Ann Intern Med. 2012 Jun 19;156(12):
880-91. [PMID: 22711081]

Moyer VA; U.S. Preventive Services Task Force. Screening for
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PREVENTION OF INJURIES & VIOLENCE

Injuries remain the most important cause of loss of poten-
tial years of life before age 65. Homicide and motor vehicle
accidents are a major cause of injury-related deaths among
young adults, and accidental falls are the most common
cause of injury-related death in the elderly. Approximately
one-third of all injury deaths include a diagnosis of trau-
matic brain injury. Other causes of injury-related deaths
include suicide and accidental exposure to smoke, fire, and
flames.

Motor vehicle accident deaths per miles driven con-
tinue to decline in the United States. Despite this overall
decline, evidence suggests that sleeping medications (such
as zolpidem) almost double the risk of motor vehicle acci-
dents. Clinicians should discuss this risk when selecting a
sleeping medication. Each year in the United States, more
than 500,000 people are nonfatally injured while riding
bicycles. The rate of helmet use by bicyclists and motorcy-
clists is significantly increased in states with helmet laws.
Young men appear most likely to resist wearing helmets.
Clinicians should try to educate their patients about seat
belts, safety helmets, the risks of using cellular telephones
while driving, drinking and driving—or using other intoxi-
cants or long-acting benzodiazepines and then driving—
and the risks of having guns in the home.

Long-term alcohol abuse adversely affects outcome
from trauma and increases the risk of readmission for new
trauma. Alcohol and illicit drug use are associated with an
increased risk of violent death.

Males aged 16-35 are at especially high risk for serious
injury and death from accidents and violence, with blacks
and Latinos at greatest risk. For 16- and 17-year-old driv-
ers, the risk of fatal crashes increases with the number of
passengers. Deaths from firearms have reached epidemic
levels in the United States and will soon surpass the num-
ber of deaths from motor vehicle accidents. Having a gun
in the home increases the likelihood of homicide nearly
threefold and of suicide fivefold. Educating clinicians to
recognize and treat depression as well as restricting access
to lethal methods have been found to reduce suicide rates.

Clinicians have a critical role in the detection, preven-
tion, and management of intimate partner violence (see
Chapter 42). The USPSTF recommends screening women
of childbearing age for intimate partner violence and pro-
viding or referring women to intervention services when

needed. Inclusion of a single question in the medical history—
“At any time, has a partner ever hit you, kicked you, or
otherwise physically hurt you?”—can increase identifica-
tion of this common problem. Assessment for abuse and
offering of referrals to community resources create poten-
tial to interrupt and prevent recurrence of domestic vio-
lence and associated trauma. Clinicians should take an
active role in following up with patients whenever possible,
since intimate partner violence screening with passive
referrals to services may not be adequate. A randomized
controlled trial to assess the impact of intimate partner
violence screening on violence reduction and health out-
comes in women revealed no difference in violence occur-
rence between screened and nonscreened women.
Evaluation of services for patients after identification of
intimate partner violence should be a priority.

Physical and psychological abuse, exploitation, and
neglect of older adults are serious, underrecognized prob-
lems; they may occur in up to 10% of elders. Elder abuse is
associated with increased risk of hospitalization. Risk fac-
tors for elder abuse include a culture of violence in the
family; a demented, debilitated, or depressed and socially
isolated victim; and a perpetrator profile of mental illness,
alcohol or drug abuse, or emotional and/or financial
dependence on the victim. Clues to elder mistreatment
include the patient’s appearance, recurrent urgent-care
visits, missed appointments, suspicious physical findings,
and implausible explanations for injuries.
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PREVENTION OF SUBSTANCE ABUSE:
ALCOHOL & ILLICIT DRUGS

Substance abuse is a major public health problem in the
United States. In the United States, approximately 51% of
adults 18 years and older are current regular drinkers (at
least 12 drinks in the past year). Maximum recommended
consumption for adult women and those older than 65 years
is three or fewer drinks per day (seven per week), and
for adult men, four or fewer drinks per day (14 per week).



DISEASE PREVENTION & HEALTH PROMOTION

The spectrum of alcohol misuse includes risky drinking
(alcohol consumption above the recommended daily,
weekly, or per-occasion amounts), harmful use (a pattern
causing damage to health), alcohol abuse (a pattern lead-
ing to clinically significant impairment or distress), and
alcohol dependence (includes three or more of the follow-
ing: tolerance, withdrawal, increased consumption, desire
to cut down use, giving up social activities, increased time
using alcohol or recovering from use, continued use
despite known adverse effects).

As with cigarette use, clinician identification and coun-
seling about alcohol misuse is essential. An estimated
15-30% of hospitalized patients have problems with alco-
hol abuse or dependence, but the connection between
patients’ presenting complaints and their alcohol use is
often missed. The USPSTF recommends screening adults
aged 18 years and older for alcohol misuse. Clinicians
should provide those who screen positive for hazardous or
risky drinking with brief behavioral counseling interven-
tions to reduce alcohol misuse.

Use of screening procedures and brief intervention
methods (see Chapter 25) can produce a 10-30% reduction
in long-term alcohol use and alcohol-related problems.
The Alcohol Use Disorder Identification Test (AUDIT)
consists of questions on the quantity and frequency of alco-
hol consumption, on alcohol dependence symptoms, and
on alcohol-related problems (Table 1-7). The AUDIT
questionnaire is a cost-effective and efficient diagnostic
tool for routine screening of alcohol use disorders in pri-
mary care settings. Brief advice and counseling without
regular follow-up and reinforcement cannot sustain sig-
nificant long-term reductions in unhealthy drinking
behaviors.

Time restraints may prevent clinicians from screening
patients, but single-question screening tests for unhealthy
alcohol use may help increase the frequency of screening in
primary care settings. Clinical trials support the use of
screening and brief intervention for unhealthy alcohol use
in adults. The National Institute on Alcohol Abuse and
Alcoholism recommends the following single-question
screening test: “How many times in the past year have you
had X or more drinks in a day?” (X is 5 for men and 4 for
women, and a response of more than 1 is considered posi-
tive.) The single-item screening test has been validated in
primary care settings.

Several pharmacologic agents are effective in reducing
alcohol consumption. In acute alcohol detoxification, stan-
dard treatment regimens include long-acting benzodiaze-
pines, the preferred medications for alcohol detoxification,
because they can be given on a fixed schedule or through
“front-loading” or “symptom-triggered” regimens. Adju-
vant sympatholytic medications can be used to treat hyper-
adrenergic symptoms that persist despite adequate
sedation. Three drugs are FDA approved for treatment of
alcohol dependence: disulfiram, naltrexone, and acampro-
sate. Disulfiram, an aversive agent, has significant adverse
effects and consequently, compliance difficulties have
resulted in no clear evidence that it increases abstinence
rates, decreases relapse rates, or reduces cravings. Com-
pared with placebo, naltrexone can lower the risk of
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treatment withdrawal in alcohol-dependent patients, and
the long-acting intramuscular formulation of naltrexone
has been found to be well tolerated and to reduce drinking
significantly among treatment-seeking alcoholics over a
6-month period. In a randomized, controlled trial, patients
receiving medical management with naltrexone, a com-
bined behavioral intervention, or both, fared better on
drinking outcomes, whereas acamprosate showed no evi-
dence of efficacy with or without combined behavioral
intervention. Topiramate is a promising treatment for
alcohol dependence. A 6-month randomized trial of topi-
ramate versus naltrexone revealed a greater reduction of
alcohol intake and cravings in participants receiving topi-
ramate. Topiramate’s side effect profile is favorable, and the
benefits appear to increase over time. Clinicians should be
aware that although topiramate appears to be an effective
treatment for alcohol dependence, the manufacturer has
not pursued FDA approval for this indication.

Over the last decade, the rate of prescription drug
abuse has increased dramatically, particularly at both
ends of the age spectrum. The most commonly abused
classes of medications are pain relievers, tranquilizers,
stimulants, and sedatives. Opioid-based prescription
drug abuse, misuse, and overdose has reached epidemic
proportions in the United States. Deaths due to prescrip-
tion opioid overdose have dramatically increased. Opioid
risk mitigation strategies include use of risk assessment
tools, treatment agreements (contracts), and urine drug
testing. Additional strategies include establishing and
strengthening prescription drug monitoring programs,
regulating pain management facilities, and establishing
dosage thresholds requiring consultation with pain spe-
cialists. Further evaluation is necessary to determine the
impact of these strategies on opioid abuse and misuse.
(See Chapter 5.)

Use of illegal drugs—including cocaine, methamphet-
amine, and so-called “designer drugs”—either sporadically
or episodically remains an important problem. Lifetime
prevalence of drug abuse is approximately 8% and is gener-
ally greater among men, young and unmarried individuals,
Native Americans, and those of lower socioeconomic sta-
tus. As with alcohol, drug abuse disorders often coexist
with personality, anxiety, and other substance abuse disor-
ders. Abuse of anabolic-androgenic steroids has been asso-
ciated with use of other illicit drugs, alcohol, and cigarettes
and with violence and criminal behavior.

As with alcohol abuse, the lifetime treatment rate for
drug abuse is low (8%). The recognition of drug abuse
presents special problems and requires that the clinician
actively consider the diagnosis. Clinical aspects of sub-
stance abuse are discussed in Chapter 25.

Buprenorphine has potential as a medication to ame-
liorate the symptoms and signs of withdrawal from opioids
and has been shown to be effective in reducing concomi-
tant cocaine and opioid abuse. The risk of overdose is
lower with buprenorphine than methadone and it is pre-
ferred for patients at high risk for methadone toxicity.
Evidence does not support the use of naltrexone in main-
tenance treatment of opioid addiction. Rapid opioid
detoxification with opioid antagonist induction using
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Table 1-7. Screening for alcohol abuse using the Alcohol Use Disorder Identification Test (AUDIT).!

(Scores for response categories are given in parentheses. Scores range from 0 to 40, with a cutoff score of 5 or more indicating
hazardous drinking, harmful drinking, or alcohol dependence.)

(0) Never (1) Monthly or less (2) Two to four times a month (3) Two or three times aweek (4) Four or more times a week

(0)1or2 (3or4 (250r6 (3) 7to9 (4) 10 or more

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0)Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

(0) Never (1) Less than monthly (2) Monthly (3) Weekly (4) Daily or almost daily

o es, but notin the past year es, during the past year
(O)N (2)Yes, b inth (4)Yes, during th

(0) No (2) Yes, but notin the past year (4) Yes, during the past year

'Adapted, with permission, from BMJ Publishing Group Ltd. and Piccinelli M et al. Efficacy of the alcohol use disorders identification test as
a screening tool for hazardous alcohol intake and related disorders in primary care: a validity study. BMJ. 1997 Feb 8,314 (7078):420-4.

general anesthesia has emerged as an approach to treat
opioid dependence. However, a randomized comparison
of buprenorphine-assisted rapid opioid detoxification with

Berger D et al. Primary care management of alcohol misuse. Med
Clin North Am. 2015 Sep;99(5):989-1016. [PMID: 26320043]
Garcia AM. State laws regulating prescribing of controlled sub-

naltrexone induction and clonidine-assisted opioid detoxi-
fication with delayed naltrexone induction found no sig-
nificant differences in rates of completion of inpatient
detoxification, treatment retention, or proportions of opi-
oid-positive urine specimens, and the anesthesia proce-
dure was associated with more potentially life-threatening
adverse events. Finally, cognitive-behavior therapy, contin-
gency management, couples, and family therapy, and other
types of behavioral treatment have been shown to be effec-
tive interventions for drug addiction.

stances: balancing the public health problems of chronic pain
and prescription painkiller abuse and overdose. ] Law Med
Ethics. 2013 Mar;41(Suppl 1):42-5. [PMID: 23590739]

Moyer VA; Preventive Services Task Force. Screening and behav-
ioral counseling interventions in primary care to reduce
alcohol misuse: U.S. Preventive Services Task Force recom-
mendation statement. Ann Intern Med. 2013 Aug 6;159(3):
210-8. [PMID: 23698791]

Nuckols TK et al. Opioid prescribing: a systematic review and
critical appraisal of guidelines for chronic pain. Ann Intern
Med. 2014 Jan 7;160(1):38-47. [PMID: 24217469]



Common Symptoms
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COUGH

> Age, tobacco use history, and duration of cough.

v

Dyspnea (at rest or with exertion).

> Vital signs (heart rate, respiratory rate, body
temperature).

» Chest examination.

» Chest radiography when unexplained cough lasts
more than 3-6 weeks.

General Considerations

Cough adversely affects personal and work-related interac-
tions, disrupts sleep, and often causes discomfort of the
throat and chest wall. Most people seeking medical atten-
tion for acute cough desire symptom relief; few are worried
about serious illness. Cough results from stimulation of
mechanical or chemical afferent nerve receptors in the
bronchial tree. Effective cough depends on an intact affer-
ent—efferent reflex arc, adequate expiratory and chest wall
muscle strength, and normal mucociliary production and
clearance.

Clinical Findings
A. Symptoms

Distinguishing acute (less than 3 weeks), persistent
(3-8 weeks), and chronic (more than 8 weeks) cough
illness syndromes is a useful first step in evaluation.
Postinfectious cough lasting 3-8 weeks has also been
referred to as subacute cough to distinguish this common,
distinct clinical entity from acute and chronic cough.

1. Acute cough—In healthy adults, most acute cough syn-
dromes are due to viral respiratory tract infections. Addi-
tional features of infection such as fever, nasal congestion,
and sore throat help confirm this diagnosis. Dyspnea (at
rest or with exertion) may reflect a more serious condition,
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and further evaluation should include assessment of oxy-
genation (pulse oximetry or arterial blood gas measure-
ment), airflow (peak flow or spirometry), and pulmonary
parenchymal disease (chest radiography). The timing and
character of the cough are not very useful in establishing
the cause of acute cough syndromes, although cough-
variant asthma should be considered in adults with promi-
nent nocturnal cough, and persistent cough with phlegm
increases the likelihood of chronic obstructive pulmonary
disease (COPD). The presence of post-tussive emesis or
inspiratory whoop modestly increases the likelihood of
pertussis, and the absence of paroxysmal cough decreases
its likelihood when cough lasts more than 1 week. Uncom-
mon causes of acute cough should be suspected in those
with heart disease (heart failure [HF]) or hay fever (allergic
rhinitis) and those with environmental risk factors (such as
farm workers).

2. Persistent and chronic cough—Cough due to acute
respiratory tract infection resolves within 3 weeks in the
vast majority (more than 90%) of patients. Pertussis should
be considered in adolescents and adults with persistent or
severe cough lasting more than 3 weeks, and in selected
geographic areas, its prevalence approaches 20% (although
its exact prevalence is difficult to ascertain due to the lim-
ited sensitivity of diagnostic tests).

When angiotensin-converting enzyme (ACE) inhibitor
therapy, acute respiratory tract infection, and chest radio-
graph abnormalities are absent, most cases of persistent
and chronic cough are due to (or exacerbated by) postnasal
drip, asthma, or gastroesophageal reflux disease (GERD),
or some combination of these three entities. A history of
nasal or sinus congestion, wheezing, or heartburn should
direct subsequent evaluation and treatment, though these
conditions frequently cause persistent cough in the absence
of typical symptoms. Dyspneaat rest or with exertion is not
commonly reported among patients with persistent cough;
dyspnea requires assessment for chronic lung disease, HF,
or anemia.

Bronchogenic carcinoma is suspected when cough is
accompanied by unexplained weight loss, hemoptysis, and
fevers with night sweats, particularly in persons with sig-
nificant tobacco or occupational exposures (asbestos,
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radon, diesel exhaust, and metals). Persistent and chronic
cough accompanied by excessive mucus secretions
increases the likelihood of COPD, particularly among
smokers, or of bronchiectasis if accompanied by a history
of recurrent or complicated pneumonia; chest radiographs
are helpful in diagnosis.

B. Physical Examination

Examination can direct subsequent diagnostic testing for
acute cough. Pneumonia is suspected when acute cough is
accompanied by vital sign abnormalities (tachycardia,
tachypnea, fever). Findings suggestive of airspace consoli-
dation (rales, decreased breath sounds, fremitus, egoph-
ony) are significant predictors of community-acquired
pneumonia but are present in the minority of cases. Puru-
lent sputum is associated with bacterial infections in
patients with structural lung disease (eg, COPD, cystic
fibrosis), but it is a poor predictor of pneumonia in the
otherwise healthy adult. Wheezing and rhonchi are fre-
quent findings in adults with acute bronchitis and do not
indicate consolidation or adult-onset asthma in most cases.

Examination of patients with persistent cough should
look for evidence of chronic sinusitis, contributing to post-
nasal drip syndrome or asthma. Chest and cardiac signs
may help distinguish COPD from HE In patients with
cough and dyspnea, a normal match test (ability to blow
out a match from 25 cm away) and maximum laryngeal
height greater than 4 cm (measured from the sternal notch
to the cricoid cartilage at end expiration) substantially
decrease the likelihood of COPD. Similarly, normal jugular
venous pressure and no hepatojugular reflux decrease the
likelihood of biventricular HE

C. Diagnostic Studies

1. Acute cough—Chest radiography should be considered
foranyadultwith acute cough whose vital signs are abnor-
mal or whose chest examination suggests pneumonia. The
relationship between specific clinical findings and the
probability of pneumonia is shown in Table 2-1. A large,
multicenter randomized clinical trial found that elevated
serum C-reactive protein (levels greater than 30 mg/dL)
improves diagnostic accuracy of clinical prediction rules
for pneumonia in adults with acute cough. In patients with
dyspnea, pulse oximetry and peak flow help exclude
hypoxemia or obstructive airway disease. However, a nor-
mal pulse oximetry value (eg, greater than 93%) does not
rule out a significant alveolar-arterial (A-a) gradient when
patients have effective respiratory compensation. During
documented outbreaks, clinical diagnosis of influenza has
a positive predictive value of ~70%; this usually obviates
the need for rapid diagnostic tests.

2. Persistent and chronic cough—Chest radiography is
indicated when ACE inhibitor therapy-related and postin-
fectious cough are excluded by history or further diagnos-
tic testing. If pertussis is suspected, polymerase chain
reaction testing should be performed on a nasopharyngeal
swab or nasal wash specimen—although the ability to
detect pertussis decreases as the duration of cough
increases. When the chest film is normal, postnasal drip,

Table 2-1. Positive and negative likelihood ratios for
history, physical examination, and laboratory findings
in the diagnosis of pneumonia.

Positive Negative
Likelihood  Likelihood
Finding Ratio Ratio

Medical history

Fever 1.7-2.1 0.6-0.7

Chills 13-17 0.7-0.9
Physical examination

Tachypnea (RR > 25 breaths/min) ~ 1.5-3.4 0.8

Tachycardia (> 100 beats/min 1.6-23 0.5-0.7

intwo studies or > 120 beats/
min in one study)

Hyperthermia (> 37.8°C) 14-44 0.6-0.8
Chest examination

Dullness to percussion 22-43 0.8-0.9

Decreased breath sounds 23-25 0.6-0.8

Crackles 1.6-2.7 0.6-0.9

Rhonchi 1.4-1.5 0.8-0.9

Egophony 2.0-8.6 0.8-1.0
Laboratory findings

Leukocytosis (> 11 x 10°/L in 19-37 0.3-0.6

one study or > 10.4 x 10%/L
in another study)

RR, respiratory rate.

asthma, or GERD are the most likely causes. The presence
of typical symptoms of these conditions directs further
evaluation or empiric therapy, though typical symptoms
are of ten absent. Definitive tests for determining the pres-
ence of each are available (Table 2-2). However, empiric
treatment with a maximum-strength regimen for postna-
sal drip, asthma, or GERD for 2-4 weeks is one recom-
mended approach since documenting the presence of
postnasal drip, asthma, or GERD does not mean they
are the cause of the cough. Alternative approaches to
identifying patients who have asthma with its

Table 2-2. Empiric treatments or tests for persistent
cough.

Suspected Step 1 (Empiric Step 2 (Diagnostic
Condition Therapy) Testing)
Postnasal drip Therapy for allergy or ~ ENT referral; sinus CT
chronic sinusitis scan
Asthma Beta-2-agonist Spirometry; consider
methacholine chal-
lenge if normal
GERD Proton pump Esophageal pH

inhibitors monitoring

ENT, ear, nose, and throat; GERD, gastroesophageal reflux disease.
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corticosteroid-responsive cough include examining
induced sputum for increased eosinophil counts (greater
than 3%) or providing an empiric trial of prednisone,
30 mg daily orally for 2 weeks. Spirometry may help iden-
tify large airway obstruction in patients who have persis-
tent cough and wheezing and who are not responding to
asthma treatment. When empiric treatment trials are not
successful, additional evaluation with pH manometry,
endoscopy, barium swallow, sinus CT or high-resolution
chest CT may identify the cause.

Differential Diagnosis
A. Acute Cough

Acute cough may be a symptom of acute respiratory tract
infection, asthma, allergic rhinitis, and HF, as well as many
less common causes.

B. Persistent and Chronic Cough

Causes of persistent cough include environmental expo-
sures (cigarette smoke, air pollution), pertussis, postnasal
drip, asthma (including cough-variant asthma), GERD,
COPD, bronchiectasis, eosinophilic bronchitis, tuberculo-
sis or other chronic infection, interstitial lung disease, and
bronchogenic carcinoma. COPD is a common cause of
persistent cough among patients older than 50 years. Per-
sistent cough may also be due to somatic cough syndrome
(previously called “psychogenic cough”) or tic cough (pre-
viously called “habit cough”).

Treatment
A. Acute Cough

Treatment of acute cough should target the underlying eti-
ology of the illness, the cough reflex itself, and any addi-
tional factors that exacerbate the cough. Cough duration is
typically 1-3 weeks, yet patients frequently expect cough to
last fewer than 10 days. When influenza is diagnosed
(including HINT1 influenza), treatment with oseltamivir or
zanamivir is equally effective (1 less day of illness) when
initiated within 30-48 hours of illness onset; treatment is
recommended regardless of illness duration when patients
have severe influenza requiring hospitalization. In
Chlamydophila- or Mycoplasma-documented infection or
outbreaks, first-line antibiotics include erythromycin or
doxycycline. However, antibiotics do not improve cough
severity or duration in patients with uncomplicated acute
bronchitis. In some patients with bronchitis, inhaled beta-
2-agonist therapy reduces severity and duration of cough.
In patients with acute cough, treating the accompanying
postnasal drip (with antihistamines, decongestants, or nasal
corticosteroids) or GERD (with H,-blockers or proton-
pump inhibitors) can be helpful. Vitamin C and echinacea
are not effective in reducing the severity of acute cough
after it develops; however, vitamin C (at least 1 g daily) can
prevent colds among persons with major physical stressors
(eg, post-marathon) or malnutrition. Zinc lozenges, when
initiated within 24 hours of symptom onset, can reduce the
duration and severity of cold symptoms.
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B. Persistent and Chronic Cough

Evaluation and management of persistent cough often
require multiple visits and therapeutic trials, which fre-
quently lead to frustration, anger, and anxiety. When per-
tussis infection is suspected early in its course, treatment
with a macrolide antibiotic (see Chapter 33) is appropri-
ate to reduce organism shedding and transmission.
When pertussis has lasted more than 7-10 days, antibi-
otic treatment does not affect the duration of cough,
which can last up to 6 months. Early identification,
revaccination with Tdap, and treatment of adult patients
who work or live with persons at high risk for complica-
tions from pertussis (pregnant women, infants [particu-
larly younger than 1 year], and immunosuppressed
individuals) are encouraged.

Table 2-2 outlines empiric treatments for persistent
cough. There is no evidence to guide how long to continue
treatment for persistent cough due to postnasal drip,
asthma, or GERD. Studies have not found a consistent
benefit of inhaled corticosteroid therapy in adults with
persistent cough. Sensory dysfunction of the laryngeal
branches of the vagus nerve may contribute to persistent
cough syndromes and may help explain the effectiveness of
gabapentin in patients with chronic cough. In patients with
reflex cough syndrome, therapy aimed at shifting the
patient’s attentional focus from internal to external can be
helpful.

When empiric treatment trials fail, consider other
causes of chronic cough such as obstructive sleep apnea,
tonsillar enlargement, and environmental fungi. The small
percentage of patients with idiopathic chronic cough
should be managed in consultation with an otolaryngolo-
gist or a pulmonologist; consider a high-resolution CT
scan of the lungs. Treatment options include nebulized
lidocaine therapy and morphine sulfate, 5-10 mg orally
twice daily.

When to Refer

« Failure to control persistent or chronic cough following
empiric treatment trials.

« Patients with recurrent symptoms should be referred to
an otolaryngologist, pulmonologist, or gastroenterologist.

o Adults needing Tdap vaccination to enable “cocooning”
of at-risk individuals (eg, infants aged younger than
1 year).

When to Admit

o Patient at high risk for tuberculosis for whom compli-
ance with respiratory precautions is uncertain.

o Need for urgent bronchoscopy, such as suspected for-
eign body.

o Smoke or toxic fume inhalational injury.

o Intractable cough despite treatment, when cough
impairs gas exchange, or in patients at high risk for
barotrauma (eg, recent pneumothorax).
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DYSPNEA

Fever, cough, and chest pain.
Vital sign measurements; pulse oximetry.
Cardiac and chest examination.

vVVvyyy

Chest radiography and arterial blood gas mea-
surement in selected patients.

General Considerations

Dyspnea is a subjective experience or perception of uncom-
fortable breathing. However, the relationship between level
of dyspnea and the severity of underlying disease varies
widely across individuals. Dyspnea can result from condi-
tions that increase the mechanical effort of breathing (eg,
COPD, restrictive lung disease, respiratory muscle weak-
ness), conditions that produce compensatory tachypnea
(eg, hypoxemia, acidosis), or psychogenic conditions. The
following factors play a role in how and when dyspnea
presents in patients: rate of onset, previous dyspnea, medi-
cations, comorbidities, psychological profile, and severity
of underlying disorder.

Clinical Findings
A. Symptoms

The duration, severity, and periodicity of dyspnea influ-
ence the tempo of the clinical evaluation. Rapid onset or
severe dyspnea in the absence of other clinical features
should raise concern for pneumothorax, pulmonary embo-
lism, or increased left ventricular end-diastolic pressure
(LVEDP). Spontaneous pneumothorax is usually accompa-
nied by chest pain and occurs most often in thin, young
males and in those with underlying lung disease. Pulmo-
nary embolism should always be suspected when a patient
with new dyspnea reports a recent history (previous 4 weeks)
of prolonged immobilization or hospitalization, estrogen
therapy, or other risk factors for deep venous thrombosis
(DVT) (eg, previous history of thromboembolism, cancer,
obesity, lower extremity trauma) and when the cause of
dyspnea is not apparent. Silent myocardial infarction,
which occurs more frequently in diabetic persons and
women, can result in increased LVEDP, acute heart failure,
and dyspnea.

Accompanying symptoms provide important clues to
causes of dyspnea. When cough and fever are present, pul-
monary disease (particularly infection) is the primary
concern; myocarditis, pericarditis, and septic emboli can
present in this manner. Chest pain should be further char-
acterized as acute or chronic, pleuritic or exertional.
Although acute pleuritic chest pain is the rule in acute
pericarditis and pneumothorax, most patients with pleu-
ritic chest pain in the outpatient clinic have pleurisy due to
acute viral respiratory tract infection. Periodic chest pain
that precedes the onset of dyspnea suggests myocardial
ischemia or pulmonary embolism. When associated with
wheezing, most cases of dyspnea are due to acute bronchi-
tis; however, other causes include new-onset asthma, for-
eign body, and vocal cord dysfunction.

When a patient reports prominent dyspnea with mild
or no accompanying features, consider noncardiopulmo-
nary causes of impaired oxygen delivery (anemia, methe-
moglobinemia, cyanide ingestion, carbon monoxide),
metabolic acidosis, panic disorder, neuromuscular disor-
ders, and chronic pulmonary embolism.

B. Physical Examination

A focused physical examination should include evaluation
of the head and neck, chest, heart, and lower extremities.
Visual inspection of the patient can suggest obstructive
airway disease (pursed-lip breathing, use of accessory
respiratory muscles, barrel-shaped chest), pneumothorax
(asymmetric excursion), or metabolic acidosis (Kussmaul
respirations). Patients with impending upper airway
obstruction (eg, epiglottitis, foreign body) or severe asthma
exacerbation sometimes assume a tripod position. Focal
wheezing raises the suspicion for a foreign body or other
bronchial obstruction. Maximum laryngeal height (the
distance between the top of the thyroid cartilage and the
suprasternal notch at end expiration) is a measure of
hyperinflation. Obstructive airway disease is virtually
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Table 2-3. Clinical findings suggesting obstructive
airway disease.

Adjusted Likelihood Ratios

Factor Factor
Present Absent
> 40 pack-years smoking 11.6 0.9
Age > 45 years 14 0.5
Maximum laryngeal height 3.6 0.7
<4cm
All three factors 58.5 0.3

Reproduced, with permission, from Straus SE et al. The accuracy of
patient history, wheezing, and laryngeal measurements in diag-
nosing obstructive airway disease. CARE-COAD1 Group. Clinical
Assessment of the Reliability of the Examination—Chronic
Obstructive Airways Disease. JAMA. 2000 Apr 12;283(14):1853-7.
© 2000 American Medical Association. All rights reserved.

nonexistent when a nonsmoking patient younger than
45 years has a maximum laryngeal height greater than 4 cm
(Table 2-3). Absent breath sounds suggest a pneumotho-
rax. An accentuated pulmonic component of the second
heart sound (loud P2) is a sign of pulmonary hypertension
and pulmonary embolism.

Table 2-4 shows clinical predictors of increased LVEDP
in dyspneic patients with no prior history of HE. When
none is present, there is a very low probability (less than
10%) of increased LVEDP, but when two or more are pres-
ent, there is a very high probability (greater than 90%) of
increased LVEDP.

C. Diagnostic Studies

Causes of dyspnea that can be managed without chest radi-
ography are few: ingestions causing lactic acidosis, anemia,
methemoglobinemia, and carbon monoxide poisoning.

Table 2-4. Clinical findings suggesting increased left
ventricular end-diastolic pressure.

Tachycardia

Systolic hypotension

Jugular venous distention (> 5-7 cm HZO)l

Hepatojugular reflux (> 1 cm)?

Crackles, especially bibasilar

Third heart sound?

Lower extremity edema

Radiographic pulmonary vascular redistribution or cardiomegaly’

'These findings are particularly helpful.

“Proper abdominal compression for evaluating hepatojugular
reflux requires > 30 seconds of sustained right upper quadrant
abdominal compression.

3Cardiac auscultation of the patient at 45-degree angle in left lat-
eral decubitus position doubles the detection rate of third heart
sounds.

Data from Badgett RG et al. Can the clinical examination diagnose
left-sided heart failure in adults? JAMA. 1997 Jun 4,277(21):1712-9.
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The diagnosis of pneumonia should be confirmed by chest
radiography in most patients. When COPD exacerbation is
severe enough to require hospitalization, results of chest
radiography can influence management decisions in up to
20% of patients. Chest radiography is fairly sensitive and
specific for new-onset HF (represented by redistribution of
pulmonary venous circulation) and can help guide treat-
ment of patients with other cardiac disease. End-expiratory
chest radiography enhances detection of a small
pneumothorax.

A normal chest radiograph has substantial diagnostic
value. When there is no physical examination evidence of
COPD or HF and the chest radiograph is normal, the
major remaining causes of dyspnea include pulmonary
embolism, Pneumocystis jirovecii infection (initial radio-
graph may be normal in up to 25%), upper airway
obstruction, foreign body, anemia, and metabolic acidosis.
If a patient has tachycardia and hypoxemia but a normal
chest radiograph and electrocardiogram (ECG), then tests
to exclude pulmonary emboli (see Chapter 9), anemia, or
metabolic acidosis are warranted. High-resolution chest
CT is particularly useful in the evaluation of interstitial
and alveolar lung disease. Helical (“spiral”) CT is useful to
diagnose pulmonary embolism since the images are high
resolution and require only one breathhold by the patient,
but to minimize unnecessary testing and radiation expo-
sure, the clinician should first use a clinical decision rule
(such as the modified Wells criteria or the pulmonary
embolism rule-out criteria) to estimate the pretest prob-
ability of a pulmonary embolism. For instance, if a
patient has fewer than 2 points using the Wells criteria, the
mean probability of a pulmonary embolism is only 3.6%
(very low).

Table 2-4 shows clinical findings suggesting increased
LVEDP. Elevated serum or B-type natriuretic peptide (BNP
or NT-proBNP) levels are both sensitive and specific for
increased LVEDP in symptomatic persons. BNP has been
shown to reliably diagnose severe dyspnea caused by HF
and to differentiate it from dyspnea due to other condi-
tions. However, systematic use of BNP in evaluation of
dyspnea in the emergency department does not appear to
have a clinically significant impact on patient or system
outcomes, and it does not conclusively affect hospital mor-
tality rates.

Arterial blood gas measurement may be considered if
clinical examination and routine diagnostic testing are
equivocal. With two notable exceptions (carbon monoxide
poisoning and cyanide toxicity), arterial blood gas mea-
surement distinguishes increased mechanical effort causes
of dyspnea (respiratory acidosis with or without hypox-
emia) from compensatory tachypnea (respiratory alkalosis
with or without hypoxemia or metabolic acidosis) and
from psychogenic dyspnea (respiratory alkalosis). An
observational study, however, found that arterial blood gas
measurement had little value in determining the cause of
dyspnea in patients presenting to the emergency depart-
ment. Carbon monoxide and cyanide impair oxygen
delivery with minimal alterations in Po,; percent car-
boxyhemoglobin identifies carbon monoxide toxicity.
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Cyanide poisoning should be considered in a patient with
profound lactic acidosis following exposure to burning
vinyl (such as a theater fire or industrial accident). Sus-
pected carbon monoxide poisoning or methemoglobin-
emia canalso be confirmed with venous carboxyhemoglobin
or methemoglobin levels.

Because arterial blood gas testing is impractical in most
outpatient settings, pulse oximetry has assumed a central
role in the office evaluation of dyspnea. Oxygen saturation
values above 96% almost always correspond with a Po,
greater than 70 mm Hg, and values less than 94% almost
always represent clinically significant hypoxemia. Impor-
tant exceptions to this rule include carbon monoxide toxic-
ity, which leads to a normal oxygen saturation (due to the
similar wavelengths of oxyhemoglobin and carboxyhemo-
globin), and methemoglobinemia, which results in an
oxygen saturation of about 85% that fails to increase with
supplemental oxygen. A delirious or obtunded patient with
obstructive lung disease warrants immediate measurement
of arterial blood gases to exclude hypercapnia and the need
for intubation, regardless of the oxygen saturation. If a
patient reports dyspnea with exertion, but resting oximetry
is normal, assessment of desaturation with ambulation (eg,
a brisk walk around the clinic) can be useful for confirming
impaired gas exchange.

Episodic dyspnea can be challenging if an evaluation
cannot be performed during symptoms. Life-threatening
causes include recurrent pulmonary embolism, myocardial
ischemia, and reactive airway disease. When associated
with audible wheezing, vocal cord dysfunction should be
considered, particularly in a young woman who does not
respond to asthma therapy. Spirometry is very helpful in
further classifying patients with obstructive airway disease
but is rarely needed in the initial or emergent evaluation of
patients with acute dyspnea.

Differential Diagnosis

Urgent and emergent conditions causing acute dyspnea
include pneumonia, COPD, asthma, pneumothorax, pul-
monary embolism, cardiac disease (eg, HF, acute myocar-
dial infarction, valvular dysfunction, arrhythmia,
intracardiac shunt), diffuse alveolar hemorrhage, meta-
bolic acidosis, cyanide toxicity, methemoglobinemia, and
carbon monoxide poisoning.

Treatment

The treatment of urgent or emergent causes of dyspnea
should aim to relieve the underlying cause. Pending diag-
nosis, patients with hypoxemia should be immediately
provided supplemental oxygen unless significant hyper-
capnia is present or strongly suspected pending arterial
blood gas measurement. Dyspnea frequently occurs in
patients nearing the end of life. Opioid therapy, anxiolytics,
and corticosteroids can provide substantial relief indepen-
dent of the severity of hypoxemia. However, inhaled opi-
oids are not effective. Oxygen therapy is most beneficial
to patients with significant hypoxemia (Pao, less than

55 mm Hg) (see Chapter 5). In patients with severe COPD
and hypoxemia, oxygen therapy improves mortality and
exercise performance. Pulmonary rehabilitation programs
are another therapeutic option for patients with moderate
to severe COPD or interstitial pulmonary fibrosis. Nonin-
vasive ventilation may be considered for patients with
dyspnea caused by an acute COPD exacerbation, but the
efficacy of this treatment is still uncertain.

When to Refer

o Following acute stabilization, patients with advanced
COPD should be referred to a pulmonologist, and
patients with HF or valvular heart disease should be
referred to a cardiologist.

« Cyanide toxicity or carbon monoxide poisoning should
be managed in conjunction with a toxicologist.

When to Admit

o Impaired gas exchange from any cause or high risk of
pulmonary embolism pending definitive diagnosis.

o Suspected cyanide toxicity or carbon monoxide
poisoning.
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HEMOPTYSIS

> Fever, cough, and other symptoms of lower respi-
ratory tract infection.

» Smoking history.

v

Nasopharyngeal or gastrointestinal bleeding.

» Chest radiography and complete blood count
(and, in some cases, INR).

General Considerations

Hemoptysis is the expectoration of blood that originates
below the vocal cords. It is commonly classified as trivial,
mild, or massive—the latter defined as more than 200-600 mL
(about 1-2 cups) in 24 hours. Massive hemoptysis can
be usefully defined as any amount that is hemodynami-
cally significant or threatens ventilation. Its in-hospital
mortality was 6.5% in one study. The initial goal of man-
agement of massive hemoptysis is therapeutic, not
diagnostic.

The lungs are supplied with a dual circulation. The
pulmonary arteries arise from the right ventricle to sup-
ply the pulmonary parenchyma in a low-pressure cir-
cuit. The bronchial arteries arise from the aorta or
intercostal arteries and carry blood under systemic pres-
sure to the airways, blood vessels, hila, and visceral
pleura. Although the bronchial circulation represents
only 1-2% of total pulmonary blood flow, it can increase
dramatically under conditions of chronic inflammation—
eg, chronic bronchiectasis—and is frequently the source of
hemoptysis.

The causes of hemoptysis can be classified anatomically.
Blood may arise from the airways in COPD, bronchiecta-
sis, and bronchogenic carcinoma; from the pulmonary
vasculature in left ventricular failure, mitral stenosis, pul-
monary embolism, pulmonary arterial hypertension, and
arteriovenous malformations; or from the pulmonary
parenchyma in pneumonia, inhalation of crack cocaine, or
granulomatosis with polyangiitis (formerly Wegener gran-
ulomatosis). Diffuse alveolar hemorrhage—manifested by
alveolar infiltrates on chest radiography—is due to small
vessel bleeding usually caused by autoimmune or hemato-
logic disorders, or rarely precipitated by warfarin. Most
cases of hemoptysis presenting in the outpatient setting are
due to infection (eg, acute or chronic bronchitis, pneumo-
nia, tuberculosis, aspergillosis). Hemoptysis due to lung
cancer increases with age, accounting for up to 20% of
cases among the elderly. Less commonly (less than 10% of
cases), pulmonary venous hypertension (eg, mitral steno-
sis, pulmonary embolism) causes hemoptysis. Most cases
of hemoptysis that have no visible cause on CT scan or
bronchoscopy will resolve within 6 months without treat-
ment, with the notable exception of patients at high risk for
lung cancer (smokers older than 40 years). Iatrogenic hem-
orrhage may follow transbronchial lung biopsies,
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anticoagulation, or pulmonary artery rupture due to distal
placement of a balloon-tipped catheter. No cause is identi-
fied in up to 15-30% of cases.

Clinical Findings
A. Symptoms

Blood-tinged sputum in the setting of an upper respiratory
tract infection in an otherwise healthy, young (age under
40 years) nonsmoker does not warrant an extensive diag-
nostic evaluation if the hemoptysis subsides with resolu-
tion of the infection. However, hemoptysis is frequently a
sign of serious disease, especially in patients with a high
prior probability of underlying pulmonary pathology.
Hemoptysis is the only symptom found to be a specific
predictor of lung cancer. One should not distinguish
between blood-streaked sputum and cough productive of
blood alone with regard to the evaluation plan. The goal of
the history is to identify patients at risk for one of the dis-
orders listed above. Pertinent features include duration of
symptoms, presence of respiratory infection, and past or
current tobacco use. Nonpulmonary sources of hemor-
rhage—from the sinuses or the gastrointestinal tract—
must be excluded.

B. Physical Examination

Elevated pulse, hypotension, and decreased oxygen satura-
tion suggest large-volume hemorrhage that warrants emer-
gentevaluationand stabilization. The nares and oropharynx
should be carefully inspected to identify a potential upper
airway source of bleeding. Chest and cardiac examination
may reveal evidence of HF or mitral stenosis.

C. Diagnostic Studies

Diagnostic evaluation should include a chest radiograph
and complete blood count. Kidney function tests, urinaly-
sis, and coagulation studies are appropriate in specific cir-
cumstances. Hematuria that accompanies hemoptysis may
be a clue to Goodpasture syndrome or vasculitis. Flexible
bronchoscopy reveals endobronchial cancer in 3-6% of
patients with hemoptysis who have a normal (non-lateral-
izing) chest radiograph. Nearly all of these patients are
smokers over the age of 40, and most will have had symp-
toms for more than 1 week. High-resolution chest CT scan
complements bronchoscopy and should be strongly con-
sidered in patients with normal chest radiograph and low
risk for malignancy. It can visualize unsuspected bronchi-
ectasis and arteriovenous malformations and will show
central endobronchial cancers in many cases. It is the test
of choice for suspected small peripheral malignancies.
Helical CT pulmonary angiography has become the initial
test of choice for evaluating patients with suspected pulmo-
nary embolism, although caution should be taken to avoid
large contrast loads in patients with even mild chronic
kidney disease (serum creatinine greater than 2.0 g/dL or
rapidly rising creatinine in normal range). Helical CT scan-
ning can be avoided in patients who are at “unlikely” risk
for pulmonary embolism using the Wells score for pulmonary
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embolism and the sensitive D-dimer test. Echocardiogra-
phy may reveal evidence of HF or mitral stenosis.

Treatment

Management of mild hemoptysis consists of identifying
and treating the specific cause. Massive hemoptysis is life-
threatening. The airway should be protected with endotra-
cheal intubation, ventilation ensured, and effective
circulation maintained. If the location of the bleeding site
is known, the patient should be placed in the decubitus
position with the involved lung dependent. Uncontrollable
hemorrhage warrants rigid bronchoscopy and surgical
consultation. In stable patients, flexible bronchoscopy may
localize the site of bleeding, and angiography can embolize
the involved bronchial arteries. Embolization is effective
initially in 85% of cases, although rebleeding may occur in
up to 20% of patients during the following year. The ante-
rior spinal artery arises from the bronchial artery in up to
5% of people, and paraplegia may result if it is inadver-
tently cannulated and embolized. There is limited evi-
dence that antifibrinolytics may reduce the duration of
bleeding.

When to Refer

o Patients should be referred to a pulmonologist when
bronchoscopic evaluation of the lower respiratory tract
is required.

o Patients should be referred to an otolaryngologist
when an upper respiratory tract bleeding source is
identified.

o Patients with severe coagulopathy complicating man-
agement should be referred to a hematologist.

When to Admit

o To stabilize bleeding process in patients at risk for or
experiencing massive hemoptysis.

o To correct disordered coagulation (using clotting fac-
tors or platelets, or both).

o To stabilize gas exchange.
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CHEST PAIN

» Chest pain onset, character, location/size, dura-
tion, periodicity, and exacerbators; and shortness
of breath.

> Vital signs; chest and cardiac examination.

> Electrocardiography and biomarkers of myocar-
dial necrosis in selected patients.

General Considerations

Chest pain (or chest discomfort) is a common symptom
that can occur as a result of cardiovascular, pulmonary,
pleural, or musculoskeletal disease, esophageal or other
gastrointestinal disorders, herpes zoster, or anxiety states.
The frequency and distribution of life-threatening causes
of chest pain, such as acute coronary syndrome (ACS),
pericarditis, aortic dissection, vasospastic angina, pulmo-
nary embolism, pneumonia, and esophageal perforation,
vary substantially between clinical settings. Systemic lupus
erythematosus, rheumatoid arthritis, reduced estimated
glomerular filtration rate, and HIV are conditions that
confer a strong risk of coronary artery disease. Precocious
ACS may represent acute thrombosis independent of
underlying atherosclerotic disease. In patients aged 35 years
or younger, risk factors for ACS are obesity, hyperlipid-
emia, and smoking.

Chest pain characteristics that can lead to early diagno-
sis of acute myocardial infarction do not differ in fre-
quency or strength of association between men and
women. Because pulmonary embolism can present with a
wide variety of symptoms, consideration of the diagnosis
and rigorous risk factor assessment for venous thrombo-
embolism (VTE) is critical. Classic VTE risk factors
include cancer, trauma, recent surgery, prolonged immobi-
lization, pregnancy, oral contraceptives, and family history
and prior history of VTE. Other conditions associated with
increased risk of pulmonary embolism include HF and
COPD. Sickle cell anemia can cause acute chest syndrome.
Patients with this syndrome often have chest pain, fever,
and cough.

Clinical Findings
A. Symptoms

Myocardial ischemia is usually described as a dull, aching
sensation of “pressure;” “tightness,” “squeezing,” or “gas,’
rather than as sharp or spasmodic. Ischemic symptoms
usually subside within 5-20 minutes but may last longer.
Progressive symptoms or symptoms at rest may represent
unstable angina. Prolonged chest pain episodes might rep-
resent myocardial infarction, although up to one-third of
patients with acute myocardial infarction do not report
chest pain. When present, pain due to myocardial ischemia
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is commonly accompanied by a sense of anxiety or uneasi-
ness. The location is usually retrosternal or left precordial.
Because the heart lacks somatic innervation, precise local-
ization of pain due to cardiac ischemia is difficult; the pain
is commonly referred to the throat, lower jaw, shoulders,
inner arms, upper abdomen, or back. Ischemic pain may be
precipitated or exacerbated by exertion, cold temperature,
meals, stress, or combinations of these factors and is usu-
ally relieved by rest. However, many episodes do not con-
form to these patterns, and atypical presentations of ACS
are more common in the elderly, women, and persons with
diabetes mellitus. Other symptoms that are associated with
ACS include shortness of breath; dizziness; a feeling of
impending doom; and vagal symptoms, such as nausea and
diaphoresis. In the elderly, fatigue is a common presenting
complaint of ACS. Likelihood ratios (LRs) for cardinal
symptoms considered in the evaluation of acute myocar-
dial infarction are summarized in Table 2-5.

Table 2-5. Likelihood ratios (LRs) for clinical features
associated with acute myocardial infarction.

Clinical Feature LR+ (95% ClI)

History
Chest pain that radiates to the left arm 2.3(1.7-3.1)
Chest pain that radiates to the right 2.9(1.4-3.0)
shoulder
Chest pain that radiates to both arms 7.1(3.6-14.2)
Pleuritic chest pain 0.2 (0.2-0.3)
Sharp or stabbing chest pain 0.3 (0.2-0.5)
Positional chest pain 0.3 (0.2-0.4)
Chest pain reproduced by palpation 0.2-0.41
Nausea or vomiting 1.9(1.7-2.3)
Diaphoresis 2.0(1.9-2.2)
Physical examination
Systolic blood pressure < 80 mm Hg 3.1(1.8-5.2)
Pulmonary crackles 21(1.4-3.1)
Third heart sound 3.2(1.6-6.5)

Electrocardiogram

Any ST segment elevation (= 1T mm) 11.2(7.1-17.8)

Any ST segment depression 3.2(2.5-4.1)
Any Q wave 3.9(27-7.7)
Any conduction defect 2.7 (1.4-5.4)
New ST segment elevation (> 1 mm) (5.7-53.9)"
New ST segment depression (3.0-5.2)!
New Q wave (5.3-24.8)"
New conduction defect 6.3 (2.5-15.7)

'Heterogenous studies do not allow for calculation of a point
estimate.

Adapted, with permission, from Panju AA et al. The rational clinical
examination. Is this patient having a myocardial infarction? JAMA.
1998 0ct 14;280(14):1256—63.© 1998 American Medical Association.
All rights reserved.
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A meta-analysis found the clinical findings and risk fac-
tors most suggestive of ACS were prior abnormal stress test
(specificity, 96%; LR, 3.1 [95% confidence interval {CI},
2.0-4.7]), peripheral arterial disease (specificity, 97%; LR,
2.7 [95% CI, 1.5-4.8]), and pain radiation to both arms
(specificity, 96%; LR, 2.6 [95% CI, 1.8-3.7]). The ECG
findings associated with ACS were ST-segment depression
(specificity, 95%; LR, 5.3 [95% CI, 2.1-8.6]) and any evi-
dence of ischemia (specificity, 91%; LR, 3.6 [95% CI,1.6-5.7]).
Risk scores derived from both the History, Electrocardio-
gram, Age, Risk Factors, Troponin (HEART) and Throm-
bolysis in Myocardial Infarction (TIMI) trials performed
well in detecting ACS (LR, 13 [95% CI, 7.0-24] for HEART
score of 7-10, and LR, 6.8 [95% CI, 5.2-8.9] for TIMI score
of 5-7).

Hypertrophy of either ventricle or aortic stenosis may
also give rise to chest pain with less typical features. Peri-
carditis produces pain that may be greater when supine
than upright and increases with respiration, coughing, or
swallowing. Pleuritic chest pain is usually not ischemic,
and pain on palpation may indicate a musculoskeletal
cause. Aortic dissection classically produces an abrupt
onset of tearing pain of great intensity that often radiates to
the back; however, this classic presentation occurs in a
small proportion of cases. Anterior aortic dissection can
also lead to myocardial or cerebrovascular ischemia.

Pulmonary embolism has a wide range of clinical pre-
sentations, with chest pain present in about 75% of cases.
The chief objective in evaluating patients with suspected
pulmonary embolism is to assess the patient’s clinical risk
for VTE based on medical history and associated signs and
symptoms (see above and Chapter 9). Rupture of the tho-
racic esophagus iatrogenically or secondary to vomiting is
another cause of chest pain.

B. Physical Examination

Findings on physical examination can occasionally yield
important clues to the underlying cause of chest pain; how-
ever, a normal physical examination should never be used
as the sole basis for ruling out most diagnoses, particularly
ACS and aortic dissection. Vital signs (including pulse
oximetry) and cardiopulmonary examination are always
the first steps for assessing the urgency and tempo of the
subsequent examination and diagnostic work-up.

Findings that increase the likelihood of ACS include
diaphoresis, hypotension, S, or S, gallop, pulmonary
crackles, or elevated jugular venous pressure (see
Table 2-5). Although chest pain that is reproducible or
worsened with palpation strongly suggests a musculo-
skeletal cause, up to 15% of patients with ACS will have
reproducible chest wall tenderness. Pointing to the loca-
tion of the pain with one finger has been shown to be
highly correlated with nonischemic chest pain. Aortic
dissection can result in differential blood pressures
(greater than 20 mm Hg), pulse amplitude deficits, and
new diastolic murmurs. Although hypertension is con-
sidered the rule in patients with aortic dissection, sys-
tolic blood pressure less than 100 mm Hg is present in up
to 25% of patients.
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A cardiac friction rub represents pericarditis until proven
otherwise. It can best be heard with the patient sitting for-
ward at end-expiration. Tamponade should be excluded in
all patients with a clinical diagnosis of pericarditis by assess-
ing pulsus paradoxus (a decrease in systolic blood pressure
during inspiration greater than 10 mm Hg) and inspection
of jugular venous pulsations. Subcutaneous emphysema is
common following cervical esophageal perforation but pres-
ent in only about one-third of thoracic perforations (ie,
those most commonly presenting with chest pain).

The absence of abnormal physical examination findings
in patients with suspected pulmonary embolism usually
serves to increase the likelihood of pulmonary embolism,
although a normal physical examination is also compatible
with the much more common conditions of panic/anxiety
disorder and musculoskeletal disease.

C. Diagnostic Studies

Unless a competing diagnosis can be confirmed, an ECG is
warranted in the initial evaluation of most patients with
acute chest pain to help exclude ACS. ST segment elevation
is the ECG finding that is the strongest predictor of acute
myocardial infarction (see Table 2-5); however, up to 20% of
patients with ACS can have a normal ECG. In the emer-
gency department, patients with suspected ACS can be
safely removed from cardiac monitoring if they are pain-free
at initial physician assessment and have a normal or nonspe-
cific ECG. This decision rule had 100% sensitivity for seri-
ous arrhythmia (95% CI, 80-100%), but deserves further
validation. Clinically stable patients with cardiovascular
disease risk factors, normal ECG, normal cardiac biomark-
ers, and no alternative diagnoses (such as typical GERD or
costochondritis) should be followed up with a timely exer-
cise stress test that includes perfusion imaging. The ECG
can also provide evidence for alternative diagnoses, such as
pericarditis and pulmonary embolism. Chest radiography is
often useful in the evaluation of chest pain, and is always
indicated when cough or shortness of breath accompanies
chest pain. Findings of pneumomediastinum or new pleural
effusion are consistent with esophageal perforation.
Diagnostic protocols using a single high-sensitivity
troponin assay combined with a standardized clinical
assessment have been proposed as an efficient strategy to
rapidly determine whether patients with chest pain are at
low risk and may be discharged from the emergency
department. The TRUST ADP diagnostic protocol identi-
fied low-risk patients with suspected ACS using a single
measurement of high-sensitivity cardiac troponin T
(hs-cTnT), a nonischemic ECG, and a modified Goldman
risk score. This protocol identified 40% of patients as low
risk after a single hs-cTnT taken at presentation to the
emergency department, with a negative predictive value of
greater than 99.5%. The Manchester Acute Coronary Syn-
dromes (MACS) decision rule identified 27% of patients
who arrived at the emergency department complaining of
chest pain as “very low risk” and potentially suitable for
discharge; on the other hand, patients were admitted if they
were judged to be “high risk” using the following eight
variables: high-sensitivity troponin T, high heart-type
fatty-acid-binding protein, ischemia on ECG, observed

diaphoresis, vomiting, pain radiation to the arm or shoul-
der, worsening angina, and hypotension.

While some studies of high-sensitivity cardiac troponin
suggest that it may be the best cardiac biomarker, it may
not outperform conventional troponin assays if an appro-
priate cut-off is used. Copeptin and heart-type fatty-acid-
binding protein may also have a role in increasing
diagnostic sensitivity.

Patients who arrive at the emergency department with
chest pain of intermediate or high probability for ACS
without electrocardiographic or biomarker evidence of a
myocardial infarction can be safely discharged from an
observation unit after stress cardiac MRI. Sixty-four—slice
CT coronary angiography (CTA), an alternative to stress
testing in the emergency department, has been studied for
detecting ACS among patients with normal or nonspecific
ECG and normal biomarkers. A meta-analysis of nine
studies found ACS in 10% of patients, and an estimated
sensitivity of CT A for ACS of 95%, specificity of 87%, yield-
ing a negative LR of 0.06 and a positive LR of 7.4. One
study examined the prognostic implications of CT A during
acute chest pain and found very low incidence rates of
major adverse cardiac events in persons with normal CTA
and in persons with nonobstructing coronary artery dis-
ease (0.6% and 1.3%, respectively). Coronary CTA may
also have a role in identifying high-risk plaques increasing
the likelihood of ACS independent of significant coronary
artery disease and clinical risk assessment. However, in
symptomatic patients with suspected coronary artery dis-
ease who required noninvasive testing, initial CT A did not
improve clinical outcomes over a median follow-up of
2 years, and led to more catheterization and revasculariza-
tion procedures than initial functional testing. Thus, func-
tional testing (such as stress cardiac MRI) appears to be the
best initial noninvasive test in symptomatic patients with
suspected coronary artery disease.

While multidetector CTA enables diagnosis (or exclu-
sion) of coronary artery disease, ACS, and pulmonary
emboli (so-called “triple rule-out”), it involves both radia-
tion and contrast exposure. At most centers, helical CT is
the study of choice for evaluating possible aortic dissection
and esophageal perforation.

In the evaluation of pulmonary embolism, diagnostic
test decisions and results must be interpreted in the context
of the clinical likelihood of VTE. A negative D-dimer test
is helpful for excluding pulmonary embolism in patients
with low clinical probability of VTE (3-month incidence =
0.5%); however, the 3-month risk of VTE among patients
with intermediate and high risk of VTE is sufficiently high
in the setting of a negative D-dimer test (3.5% and 21.4%,
respectively) to warrant further imaging given the life-
threatening nature of this condition if left untreated. CT
angiography (with helical or multidetector CT imaging)
has replaced ventilation-perfusion scanning as the pre-
ferred initial diagnostic test, having approximately 90-95%
sensitivity and 95% specificity for detecting pulmonary
embolism (compared with pulmonary angiography). How-
ever, for patients with high clinical probability of VTE,
lower extremity ultrasound or pulmonary angiogram may
be indicated even with a normal helical CT.
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Panic disorder is a common cause of chest pain,
accounting for up to 25% of cases that present to emer-
gency departments and a higher proportion of cases pre-
senting in primary care office practices. Features that
correlate with an increased likelihood of panic disorder
include absence of coronary artery disease, atypical quality
of chest pain, female sex, younger age, and a high level of
self-reported anxiety.

Treatment

Treatment of chest pain should be guided by the underlying
etiology. The term “noncardiac chest pain” is used when a
diagnosis remains elusive after patients have undergone an
extensive work-up. Almost half reported symptom improve-
ment with high-dose proton-pump inhibitor therapy. A
meta-analysis of 15 trials suggested modest to moderate
benefit for psychological (especially cognitive-behavioral)
interventions. It is unclear whether tricyclic or selective sero-
tonin reuptake inhibitor antidepressants have benefit in
noncardiac chest pain. Hypnotherapy may offer some
benefit.

When to Refer

o Refer patients with poorly controlled, noncardiac chest
pain to a pain specialist.
o Refer patients with sickle cell anemia to a hematologist.

When to Admit

o Failure to adequately exclude life-threatening causes of
chest pain, particularly myocardial infarction, dissect-
ing aortic aneurysm, pulmonary embolism, and esoph-
ageal rupture.

o High risk of pulmonary embolism and a positive sensi-
tive D-dimer test.

o TIMI score of 1 or more, abnormal electrocardiogram
and abnormal 0- and 2-hour troponin tests.

o Pain control for rib fracture that impairs gas exchange.
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PALPITATIONS

» Forceful, rapid, or irregular beating of the heart.

> Rate, duration, and degree of regularity of heart
beat; age at first episode.

» Factors that precipitate or terminate episodes.

v

Light-headedness or syncope; neck pounding.
» Chest pain.

General Considerations

Palpitations are defined as an unpleasant awareness of the
forceful, rapid, or irregular beating of the heart. They are
the primary symptom for approximately 16% of patients
presenting to an outpatient clinic with a cardiac complaint.
Palpitations represent 5.8 of every 1000 emergency depart-
ment visits, with an admission rate 0f 24.6%. While palpita-
tions are usually benign, they are occasionally the symptom
of a life-threatening arrhythmia. To avoid missing a dan-
gerous cause of the patient’s symptom, clinicians sometimes
pursue expensive and invasive testing when a conservative
diagnostic evaluation is sufficient. The converse is also
true; in one study, 54% of patients with supraventricular
tachycardia were initially wrongly diagnosed with panic,
stress, or anxiety disorder. A disproportionate number of
these misdiagnosed patients are women. Table 2-6 lists
history, physical examination, and ECG findings suggest-
ing a cardiovascular cause for the palpitations.

Clinical Findings
A. Symptoms
Although described by patients in a myriad of ways, guid-
ing the patient through a careful description of their palpi-

tations may indicate a mechanism and narrow the
differential diagnosis. Pertinent questions include the age

Table 2-6. Palpitations: Patients at high risk for a
cardiovascular cause.

Historical risk factors
Family history of significant arrhythmias
Personal or family history of syncope or resuscitated sudden
death
History of myocardial infarction (and likely scarred myocardium)
Physical examination findings
Structural heart disease such as dilated or hypertrophic
cardiomyopathies
Valvular disease (stenotic or regurgitant)
ECG findings
Long QT syndrome
Bradycardia
Second- or third-degree heart block
Sustained ventricular arrhythmias

at first episode; precipitants; and rate, duration, and degree
of regularity of the heart beat during the subjective palpita-
tions. Palpitations lasting less than 5 minutes and a family
history of panic disorder reduce the likelihood of an
arrhythmic cause (LR = 0.38 and LR = 0.26, respectively).
To better understand the symptom, the examiner can ask
the patient to “tap out” the rhythm with their fingers. The
circumstances associated with onset and termination can
also be helpful in determining the cause. Palpitations that
start and stop abruptly suggest supraventricular or ven-
tricular tachycardias. Termination of palpitations using
vagal maneuvers (eg, Valsalva maneuver) suggests supra-
ventricular tachycardia.

Three common descriptions of palpitations are (1)
“flip-flopping” (or “stop and start”), often caused by pre-
mature contraction of the atrium or ventricle, with the
perceived “stop” from the pause following the contraction,
and the “start” from the subsequent forceful contraction;
(2) rapid “fluttering in the chest,” with regular “fluttering”
suggesting supraventricular or ventricular arrhythmias
(including sinus tachycardia) and irregular “fluttering”
suggesting atrial fibrillation, atrial flutter, or tachycardia
with variable block; and (3) “pounding in the neck” or neck
pulsations, often due to “cannon” A waves in the jugular
venous pulsations that occur when the right atrium con-
tracts against a closed tricuspid valve.

Palpitations associated with chest pain suggest ischemic
heart disease, or if the chest pain is relieved by leaning
forward, pericardial disease is suspected. Palpitations asso-
ciated with light-headedness, presyncope, or syncope sug-
gest hypotension and may signify a life-threatening cardiac
arrhythmia. Palpitations that occur regularly with exertion
suggest a rate-dependent bypass tract or hypertrophic car-
diomyopathy. If a benign etiology for these concerning
symptoms cannot be ascertained at the initial visit, then
ambulatory monitoring or prolonged cardiac monitoring
in the hospital might be warranted.

Noncardiac symptoms should also be elicited since the
palpitations may be caused by a normal heart responding
to a metabolic or inflammatory condition. Weight loss sug-
gests hyperthyroidism. Palpitations can be precipitated by
vomiting or diarrhea that leads to electrolyte disorders and
hypovolemia. Hyperventilation, hand tingling, and ner-
vousness are common when anxiety or panic disorder is
the cause of the palpitations.

A family history of palpitations or sudden death sug-
gests an inherited etiology such as long QT syndrome or
Brugada syndrome. Chagas disease may cause palpitations
and acute myocarditis.

B. Physical Examination

Rarely does the clinician have the opportunity to examine
a patient during an episode of palpitations. However, care-
ful cardiovascular examination can find abnormalities that
can increase the likelihood of specific cardiac arrhythmias.
The midsystolic click of mitral valve prolapse can suggest
the diagnosis of a supraventricular arrhythmia. The harsh
holosystolic murmur of hypertrophic cardiomyopathy,
which occurs along the left sternal border and increases
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with the Valsalva maneuver, suggests atrial fibrillation or
ventricular tachycardia. The presence of dilated cardiomy-
opathy, suggested on examination by a displaced and
enlarged cardiac point-of-maximal impulse, increases the
likelihood of ventricular tachycardia and atrial fibrillation.
In patients with chronic atrial fibrillation, in-office exercise
(eg, a brisk walk in the hallway) may reveal an intermittent
accelerated ventricular response as the cause of the palpita-
tions. The clinician should also look for signs of hyperthy-
roidism (eg, tremulousness, brisk deep tendon reflexes, or
fine hand tremor), or signs of stimulant drug use (eg,
dilated pupils or skin or nasal septal perforations). Visible
neck pulsations (LR, 2.68; 95% CI, 1.25-5.78) in associa-
tion with palpitations increases the likelihood of atrioven-
tricular nodal reentry tachycardia.

C. Diagnostic Studies

Commonly used studies in the initial evaluation of a
patient with palpitations are the 12-lead ECG and ambula-
tory ECG monitoring devices (eg, the Holter monitor or an
event recorder).

A 12-lead ECG should be performed on all patients
reporting palpitations because it can provide evidence for a
wide variety of causes. Although in most instances a spe-
cific arrhythmia will not be detected on the tracing, a care-
ful evaluation of the ECG can help the clinician deduce a
likely etiology in certain circumstances.

For instance, bradyarrhythmias and heart block can be
associated with ventricular ectopy or escape beats that may
be experienced as palpitations by the patient. Evidence of
prior myocardial infarction on ECG (eg, Q waves) increases
the patient’s risk for nonsustained or sustained ventricular
tachycardia. Ventricular preexcitation (Wolff-Parkinson-
White syndrome) is suggested by a short PR interval (less
than 0.20 ms) and delta waves (upsloping PR segments).
Left ventricular hypertrophy with deep septal Q wavesin I,
AVL, and V4 through V6 is seen in patients with hypertro-
phic obstructive cardiomyopathy. The presence of left atrial
enlargement as suggested by a terminal P-wave force in V1
more negative than 0.04 msec and notching in lead II
reflects a patient at increased risk for atrial fibrillation. A
prolonged QT interval and abnormal T-wave morphology
suggest the long-QT syndrome, which puts patients at
increased risk forventricular tachycardia. Persistent ST seg-
ment elevations in ECG leads V1-V3 (particularly with a
coved or saddle-back pattern) suggest Brugada syndrome.

For high-risk patients (Table 2-6), further diagnostic
studies are warranted. A step-wise approach has been sug-
gested—starting with ambulatory monitoring devices
(Holter monitoring if the palpitations are expected to occur
within the subsequent 72-hour period, event monitoring if
less frequent). This is then followed by inpatient continu-
ous monitoring if serious arrhythmias are strongly sus-
pected despite normal findings on the ambulatory
monitoring, and by invasive electrophysiologic testing if
the ambulatory or inpatient monitor records a worrisome
arrhythmia. A single-lead, lightweight, continuously
recording ambulatory adhesive patch monitor (Zio Patch)
has been shown to be superior to 24-hour Holter
monitoring.
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In patients with a prior myocardial infarction, ambula-
tory cardiac monitoring or signal-averaged ECG are
appropriate next steps to help exclude ventricular tachycar-
dia. ECG exercise testing is appropriate in patients with
suspected coronary artery disease and in patients who have
palpitations with physical exertion. Echocardiography is
useful when physical examination or ECG suggests struc-
tural abnormalities or decreased ventricular function.

Differential Diagnosis

When assessing a patient with palpitations in an urgent
care setting, the clinician must ascertain whether the
symptoms represent (1) an arrhythmia that is minor and
transient, (2) a significant cardiovascular disease, (3) a
cardiac manifestation of a systemic disease such as thyro-
toxicosis, or (4) a benign somatic symptom that is ampli-
fied by the patient’s underlying psychological make-up.

Palpitations in patients with known cardiac disease or
palpitations that occur during sleep increase the likelihood
of a cardiac arrhythmia. A history of panic disorder or
palpitations that last less than 5 minutes make a cardiac
arrhythmia slightly less likely. Patients with palpitations
who seek medical attention in an emergency department
instead of a medical clinic are more likely to have a cardiac
cause (47% versus 21%), whereas psychiatric causes are
more common among those who seek attention in office
practices (45% versus 27%). In a study of patients who
went to a university medical clinic with the chief complaint
of palpitations, causes were cardiac in 43%, psychiatric in
31%, and miscellaneous in 10%.

Cardiac arrhythmias that can result in symptoms of
palpitations include sinus bradycardia; sinus, supraven-
tricular, and ventricular tachycardia; premature ventricular
and atrial contractions; sick sinus syndrome; and advanced
atrioventricular block.

Cardiac nonarrhythmic causes of palpitations include
valvular heart diseases, such as aortic regurgitation or ste-
nosis, atrial or ventricular septal defect, cardiomyopathy,
congenital heart disease, and pericarditis.

The most common psychiatric causes of palpitations
are anxiety and panic disorder. The release of catechol-
amines during a significant stress or panic attack can trig-
ger an arrhythmia. Asking a single question, “Have you
experienced brief periods, for seconds or minutes, of an
overwhelming panic or terror that was accompanied by
racing heartbeats, shortness of breath, or dizziness?” can
help identify patients with panic disorder.

Miscellaneous causes of palpitations include fever, dehy-
dration, hypoglycemia, anemia, thyrotoxicosis, mastocyto-
sis, and pheochromocytoma. Drugs such as cocaine, alcohol,
caffeine, pseudoephedrine, and illicit ephedra can precipi-
tate palpitations, as can prescription medications, including
digoxin, phenothiazines, theophylline, and beta-agonists.

Treatment

After ambulatory monitoring, most patients with palpita-
tions are found to have benign atrial or ventricular ectopy
or nonsustained ventricular tachycardia. In patients with
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structurally normal hearts, these arrhythmias are not asso-
ciated with adverse outcomes. Abstention from caffeine
and tobacco may help. Often, reassurance suffices. If not,
or in very symptomatic patients, a trial of a beta-blocker
may be prescribed. A three-session course of cognitive-
behavioral therapy that includes some physical activity has
proven effective for patients with benign palpitations with
or without chest pain. For treatment of specific atrial or
ventricular arrhythmias, see Chapter 10.

When to Refer

o For electrophysiologic studies.

o For advice regarding treatment of atrial or ventricular
arrhythmias.

When to Admit

« Palpitations associated with syncope or near-syncope,
particularly when the patient is aged 75 years or older
and has an abnormal ECG, hematocrit less than 30%,
shortness of breath, respiratory rate higher than 24/min,
or a history of HE

o Patients with risk factors for a serious arrhythmia.
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LOWER EXTREMITY EDEMA

History of venous thromboembolism.
Symmetry of swelling.

Pain.

Change with dependence.

VVvyVvyYVYyy

Skin findings: hyperpigmentation, stasis dermati-
tis, lipodermatosclerosis, atrophie blanche,
ulceration.

General Considerations

Acute and chronic lower extremity edema present impor-
tant diagnostic and treatment challenges. Lower extremi-
ties can swell in response to increased venous or lymphatic
pressures, decreased intravascular oncotic pressure,
increased capillary leak, and local injury or infection.
Chronic venous insufficiency is by far the most common
cause, affecting up to 2% of the population, and the inci-
dence of venous insufficiency has not changed during the
past 25 years. Venous insufficiency is a common complica-
tion of DVT; however, only a smallnumber of patients with
chronic venous insufficiency report a history of this disor-
der. Venous ulceration commonly affects patients with
chronic venous insufficiency, and its management is labor-
intensive and expensive. Other causes of lower extremity
edema include cellulitis, musculoskeletal disorders (Baker
cyst rupture, gastrocnemius tear or rupture, diabetic myo-
necrosis), lymphedema, lipoedema, HF, cirrhosis, nephrotic
syndrome, left common iliac vein compression (May-
Thurner syndrome), and medication side effects (eg, cal-
cium channel blockers, minoxidil, or pioglitazone).

Clinical Findings
A. Symptoms and Signs

Normal lower extremity venous pressure (inthe erect posi-
tion: 80 mm Hg in deep veins, 20-30 mm Hg in superficial
veins) and cephalad venous blood flow require competent
bicuspid venous valves, effective muscle contractions, and
normal respirations. When one or more of these compo-
nents fail, venous hypertension may result. Chronic expo-
sure to elevated venous pressure by the postcapillary
venules in the legs leads to leakage of fibrinogen and
growth factors into the interstitial space, leukocyte aggre-
gation and activation, and obliteration of the cutaneous
lymphatic network. These changes account for the brawny,
fibrotic skin changes observed in patients with chronic
venous insufficiency, and the predisposition toward skin
ulceration, particularly in the medial malleolar area.

Among common causes of lower extremity swelling,
DVT is the most life-threatening. Clues suggesting DVT
include a history of cancer, recent limb immobilization, or
confinement to bed for at least 3 days following major sur-
gery within the past month (Table 2-7). A search for alter-
native explanations is equally important in excluding DVT.
Bilateral involvement and significant improvement upon
awakening favor systemic causes (eg, venous insufficiency,
HF, and cirrhosis). The sensation of “heavy legs” is the
most frequent symptom of chronic venous insufficiency,
followed by itching. Pain, particularly if severe, is uncom-
mon in uncomplicated venous insufficiency. Lower
extremity swelling and inflammation in a limb recently
affected by DVT could represent anticoagulation failure
and thrombus recurrence but more often are caused by
postphlebitic syndrome with valvular incompetence.
Other causes of a painful, swollen calf include ruptured
popliteal cyst (“pseudothrombophlebitis”), calf strain or
trauma, and cellulitis.

Lower extremity swelling is a familiar complication of
therapy with calcium channel blockers (particularly
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Table 2-7. Risk stratification of adults referred for
ultrasound to rule out DVT.

Step 1: Calculate risk factor score
Score 1 point for each
Untreated malignancy
Paralysis, paresis, or recent plaster immobilization

Recently bedridden for > 3 days due to major surgery within
4 weeks

Localized tenderness along distribution of deep venous system
Entire leg swelling

Swelling of one calf > 3 cm more than the other
(measured 10 cm below tibial tuberosity)

Ipsilateral pitting edema
Collateral superficial (nonvaricose) veins
Previously documented DVT

Alternative diagnosis as likely as or more likely than DVT: sub-
tract 2 points

Step 2: Obtain ultrasound

Score Ultrasound Positive Ultrasound Negative

0 Confirm with venogram ~ DVT ruled out

1-2 Treat for DVT Repeat ultrasound in
3-7 days

>3 Treat for DVT Confirm with venogram

DVT, deep venous thrombosis.

felodipine and amlodipine), pioglitazone, and minoxidil.
Bilateral lower extremity edema can be a presenting symp-
tom of nephrotic syndrome or volume overload caused by
renal failure or cirrhosis. Prolonged airline flights (longer
than 10 hours) are associated with edema. In addition,
among those with low to medium risk of thromboembo-
lism (eg, women taking oral contraceptives), long flights
are associated with a 2% incidence of asymptomatic popli-
teal DVT.

B. Physical Examination

Physical examination should include assessment of the
heart, lungs, and abdomen for evidence of pulmonary
hypertension (primary or secondary to chronic lung dis-
ease), HF, or cirrhosis. Some patients with cirrhosis have
pulmonary hypertension without lung disease. There is a
spectrum of skin findings related to chronic venous insuf-
ficiency that depends on the severity and chronicity of the
disease, ranging from hyperpigmentation and stasis der-
matitis to abnormalities highly specific for chronic venous
insufficiency: lipodermatosclerosis (thick, brawny skin; in
advanced cases, the lower leg resembles an inverted cham-
pagne bottle) and atrophie blanche (small depigmented
macules within areas of heavy pigmentation). The size of
both calves should be measured 10 cm below the tibial
tuberosity and pitting and tenderness elicited. Swelling of
the entire leg or of one leg 3 cm more than the other sug-
gests deep venous obstruction. The left calf is normally

CMDT 2017 33

slightly larger than the right as a result of the left common
iliac vein coursing under the aorta.

An ulcer located over the medial malleolus is a hallmark
of chronic venous insufficiency but can be due to other
causes. Shallow, large, modestly painful ulcers are charac-
teristic of venous insufficiency, whereas small, deep, and
more painful ulcers are more apt to be due to arterial insuf-
ficiency, vasculitis, or infection (including cutaneous diph-
theria). Diabetic vascular ulcers, however, may be painless.
When an ulcer is on the foot or above the mid-calf, causes
other than venous insufficiency should be considered.

C. Diagnostic Studies

Most causes of lower extremity swelling can be demon-
strated with color duplex ultrasonography. Patients without
an obvious cause of acute lower extremity swelling (eg, calf
strain) should have an ultrasound performed, since DVT is
difficult to exclude on clinical grounds. A prediction rule
allows a clinician to exclude a lower extremity DVT in
patients without an ultrasound if the patient has low pretest
probability for DVT and a negative sensitive D-dimer test
(the “Wells prediction rule”). Assessment of the ankle-
brachial pressure index (ABPI) is important in the man-
agement of chronic venous insufficiency, since peripheral
arterial disease may be exacerbated by compression ther-
apy. This can be performed at the same time as ultrasound.
Caution is required in interpreting the results of ABPI in
older patients and diabetics due to the decreased compress-
ibility of their arteries. A urine dipstick test that is strongly
positive for protein can suggest nephrotic syndrome, and a
serum creatinine can help estimate kidney function.

Treatment

Treatment of lower extremity edema should be guided by
the underlying cause. See relevant chapters for treatment
of edema in patients with HF (Chapter 10), nephrosis
(Chapter 22), cirrhosis (Chapter 16), and lymphedema and
venous stasis ulcers (Chapter 12). Edema resulting from
calcium channel blocker therapy responds to concomitant
therapy with ACE inhibitors or angiotensin receptor
blockers.

In patients with chronic venous insufficiency without a
comorbid volume overload state (eg, HF), it is best to avoid
diuretic therapy. These patients have relatively decreased
intravascular volume, and administration of diuretics may
first enhance sodium retention through increased secre-
tion of renin and angiotensin and then result in acute kid-
ney injury and oliguria. Instead, the most effective treatment
involves (1) leg elevation, above the level of the heart, for
30 minutes three to four times daily, and during sleep; (2)
compression therapy; and (3) ambulatory exercise to
increase venous return through calf muscle contractions.
There is no evidence for benefit or harm of valvuloplasty in
the treatment of patients with deep venous insufficiency
secondary to primary valvular incompetence.

A wide variety of stockings and devices are effective in
decreasing swelling and preventing ulcer formation. They
should be put on with awakening, before hydrostatic forces
result in edema. To control simple edema, 20-30 mm Hg is
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usually sufficient, whereas 30-40 mm Hg is usually
required to control moderate to severe edema associated
with ulcer formation. Patients with decreased ABPI should
be managed in concert with a vascular surgeon. Compres-
sion stockings (12-18 mm Hg at the ankle) are effective in
preventing edema and asymptomatic thrombosis associ-
ated with long airline flights in low- to medium-risk per-
sons. For lymphedema, new bandaging systems applied
twice weekly can be effective. Short-term manual lym-
phatic drainage treatment may improve chronic venous
insufficiency severity, symptoms, and quality of life.

When to Refer

o Chronic lower extremity ulcerations requiring special-
ist wound care.

o Refer patients with nephrotic syndrome to a nephrologist.

o Refer patients with coexisting severe arterial insuffi-
ciency (claudication) that would complicate treatment
with compression stockings to a vascular surgeon.

When to Admit

o Pending definitive diagnosis in patients at high risk for
DVT despite normal lower extremity ultrasound.

o Severe, acute swelling raising concern for an impending
compartment syndrome.

o Severe edema that impairs ability to ambulate or per-
form activities of daily living.

Aguilar-Ferrandiz ME et al. Effect of a mixed kinesio taping-
compression technique on quality of life and clinical and gait
parameters in postmenopausal women with chronic venous
insufficiency: double-blinded, randomized controlled trial.
Arch Phys Med Rehabil. 2014 Jul;95(7):1229-39. [PMID:
24732169]

Chwata M et al. Varicose veins of lower extremities, hemody-
namics and treatment methods. Adv Clin Exp Med. 2015
Jan-Feb;24(1):5-14. [PMID: 25923081]

dos Santos Criséstomo RS et al. Influence of manual lymphatic
drainage on health-related quality of life and symptoms of
chronic venous insufficiency: a randomized controlled trial.
Arch Phys Med Rehabil. 2015 Feb;96(2):283-91. [PMID:
25308883]

Goel RR et al. Surgery for deep venous incompetence. Cochrane
Database Syst Rev. 2015 Feb 23;2:CD001097. [PMID:
25702915]

FEVER & HYPERTHERMIA

> Age; injection substance use.

v

Localizing symptoms; weight loss; joint pain.

» Immunosuppression or neutropenia; history of
cancer.

» Medications.

> Travel.

General Considerations

The average normal oral body temperature taken in mid-
morning is 36.7°C (range 36-37.4°C). This range includes
amean and 2 standard deviations, thus encompassing 95%
of a normal population (normal diurnal temperature
variation is 0.5-1°C). The normal rectal or vaginal tem-
perature is 0.5°C higher than the oral temperature, and the
axillary temperature is 0.5°C lower. Rectal temperature is
more reliable than oral temperature, particularly in
patients who breathe through their mouth or who are
tachypneic.

Fever is a regulated rise to a new “set point” of body
temperature in the hypothalamus induced by pyrogenic
cytokines. These cytokines include interleukin-1 (IL-1),
tumor necrosis factor (TNF), interferon-gamma, and inter-
leukin-6 (IL-6). The elevation in temperature results from
either increased heat production (eg, shivering) or
decreased heat loss (eg, peripheral vasoconstriction). Body
temperature in cytokine-induced fever seldom exceeds
41.1°C unless there is structural damage to hypothalamic
regulatory centers.

Clinical Findings
A. Fever

Fever as a symptom provides important information about
the presence of illness—particularly infections—and about
changes in the clinical status of the patient. The fever pat-
tern, however, is of marginal value for most specific diag-
noses except for the relapsing fever of malaria, borreliosis,
and occasional cases of lymphoma, especially Hodgkin
disease. Furthermore, the degree of temperature elevation
does not necessarily correspond to the severity of the ill-
ness. In general, the febrile response tends to be greater in
children than in adults. In older persons, neonates, and in
persons receiving certain medications (eg, NSAIDs, corti-
costeroids), a normal temperature or even hypothermia
may be observed. Markedly elevated body temperature
may result in profound metabolic disturbances. High tem-
perature during the first trimester of pregnancy may cause
birth defects, such as anencephaly. Fever increases insulin
requirements and alters the metabolism and disposition of
drugs used for the treatment of the diverse diseases associ-
ated with fever.

Fever in the intensive care unit can occur directly from
brain injury (called “central fever”). One model predicted
“central fever” with 90% probability if a patient met the
following criteria: less than 72 hours of neurologic inten-
sive care unit admission, presence of subarachnoid or
intraventricular hemorrhage, brain tumor, absence of infil-
trate on chest radiograph, blood transfusion, and negative
cultures.

B. Hyperthermia

Hyperthermia—not mediated by cytokines—occurs when
body metabolic heat production (as in thyroid storm) or
environmental heat load exceeds normal heat loss capacity
or when there is impaired heat loss; heat stroke is an
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example. Body temperature may rise to levels (more than
41.1°C) capable of producing irreversible protein denatur-
ation and resultant brain damage; no diurnal variation is
observed.

Neuroleptic malignant syndrome is a rare and poten-
tially lethal idiosyncratic reaction to neuroleptic medica-
tions, particularly haloperidol and fluphenazine; however,
it has also been reported with the atypical neuroleptics
(such as olanzapine or risperidone) (see Chapter 25). Sero-
tonin syndrome resembles neuroleptic malignant syn-
drome but occurs within hours of ingestion of agents that
increase levels of serotonin in the central nervous system,
including serotonin reuptake inhibitors, monoamine oxi-
dase inhibitors, tricyclic antidepressants, meperidine, dex-
tromethorphan, bromocriptine, tramadol, lithium, and
psychostimulants (such as cocaine, methamphetamine,
and MDMA) (see Chapter 38). Clonus and hyperreflexia
are more common in serotonin syndrome, whereas “lead
pipe” rigidity is more common in neuroleptic malignant
syndrome. Neuroleptic malignant and serotonin syn-
dromes share common clinical and pathophysiologic fea-
tures with malignant hyperthermia of anesthesia (see
Chapter 38).

C. Fever of Undetermined Origin

See Fever of Unknown Origin, Chapter 30.

Treatment

Most fever is well tolerated. When the temperature is less
than 40°C, symptomatic treatment only is required. A tem-
perature greater than 41°C is likely to be hyperthermia
rather than cytokine mediated, and emergent management
is indicated. (See Heat Stroke, Chapter 37.) The treatment
of fever with antipyretics does not appear to affect mortal-
ity of critically ill patients.

A. General Measures for Removal of Heat

Regardless of the cause of the fever, alcohol sponges, cold
sponges, ice bags, ice-water enemas, and ice baths will
lower body temperature (see Chapter 37). They are more
useful in hyperthermia, since patients with cytokine-
related fever will attempt to override these therapies.

B. Pharmacologic Treatment of Fever

1. Antipyretic drugs—Antipyretic therapy is not needed
except for patients with marginal hemodynamic status.
Aspirin or acetaminophen, 325-650 mg every 4 hours, is
effective in reducing fever. These drugs are best adminis-
tered around the clock, rather than as needed, since “as
needed” dosing results in periodic chills and sweats due
to fluctuations in temperature caused by varying levels
of drug.

2. Antimicrobial therapy—Antibacterial and antifungal
prophylactic regimens are only recommended for
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patients expected to have less than 100 neutrophils/mcL
for more than 7 days, unless other factors increase risks
for complications or mortality. In most febrile patients,
empiric antibiotic therapy should be deferred pending
further evaluation. However, empiric antibiotic therapy
is sometimes warranted. Prompt broad-spectrum anti-
microbials are indicated for febrile patients who are
clinically unstable, even before infection can be docu-
mented. These include patients with hemodynamic
instability, those with neutropenia (neutrophils less than
500/mcL), others who are asplenic (surgically or second-
ary to sickle cell disease) or immunosuppressed (includ-
ing individuals taking systemic corticosteroids,
azathioprine, cyclosporine, or other immunosuppressive
medications) (Tables 30-4 and 30-5), and those who are
HIV infected (see Chapter 31).

Febrile neutropenic patients should receive initial doses
of empiric antibacterial therapy within an hour of triage
and should either be monitored for at least 4 hours to
determine suitability for outpatient management or be
admitted to the hospital. Inpatient treatment is standard to
manage febrile neutropenic episodes, although carefully
selected patients may be managed as outpatients after sys-
tematic assessment beginning with a validated risk index
(eg, Multinational Association for Supportive Care in Cancer
[MASCC] score or Talcott rules). In the MASCC index
calculation, low-risk factors include the following: age
under 60 years (2 points), burden of illness (5 points for no
or mild symptoms and 3 points for moderate symptoms),
outpatient status (3 points), solid tumor or hematologic
malignancy with no previous fungal infection (4 points),
no COPD (4 points), no dehydration requiring parenteral
fluids (3 points), and systolic blood pressure greater than
90 mm Hg (5 points). Patients with MASCC scores 21 or
higher or in Talcott group 4 (presentation as an outpatient
without significant comorbidity or uncontrolled cancer),
and without other risk factors, can be managed safely as
outpatients.

The carefully selected outpatients determined to be at
low risk by MASCC score (particularly in combination with
anormal serum C-reactive protein level) or by Talcott rules
can be managed with an oral fluoroquinolone plus amoxi-
cillin/clavulanate (or clindamycin, if penicillin allergic),
unless fluoroquinolone prophylaxis was used before fever
developed. For treatment of fever during neutropenia fol-
lowing chemotherapy, outpatient parenteral antimicrobial
therapy can be provided effectively and safely (in low-risk
patients) with a single agent such as cefepime, piperacillin/
tazobactam, imipenem, meropenem or doripenem; or (in
high-risk patients) with a combination of agents such as an
aminoglycoside plus one of the following agents: piperacil-
lin/tazobactam, cefepime (or ceftazidime), imipenem, or
meropenem (or doripenem); or vancomycin plus one of the
following: either piperacillin/tazobactam, cefepime (or
ceftazidime), imipenem, meropenem, or aztreonam and an
aminoglycoside, or ciprofloxacin and an aminoglycoside. If
a fungal infection is suspected in patients with prolonged
fever and neutropenia, fluconazole is an equally effective
but less toxic alternative to amphotericin B.
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C. Treatment of Hyperthermia

Discontinuation of the offending agent is mandatory.
Treatment of neuroleptic malignant syndrome includes
dantrolene in combination with bromocriptine or levodopa
(see Chapter 25). Treatment of serotonin syndrome
includes administration of a central serotonin receptor
antagonist—cyproheptadine or chlorpromazine—alone or
in combination with a benzodiazepine (see Chapter 38). In
patients for whom it is difficult to distinguish which syn-
drome is present, treatment with a benzodiazepine may be
the safest therapeutic option.

When to Admit

o Neuroleptic malignant syndrome; serotonin syndrome;
malignant hyperthermia of anesthesia.

o Heat stroke.

o For measures to control a temperature higher than 41°C
or when fever is associated with seizure or other mental
status changes.

Combariza JF et al. C-reactive protein and the MASCC risk
index identify high-risk patients with febrile neutropenia and
hematologic neoplasms. Support Care Cancer. 2015
Apr;23(4):1009-13. [PMID: 25270070]

Flowers CR et al. Antimicrobial prophylaxis and outpatient
management of fever and neutropenia in adults treated for
malignancy: American Society of Clinical Oncology clinical
practice guideline. J Clin Oncol. 2013 Feb 20;31(6):794-810.
[PMID: 23319691]

Hocker SE et al. Indicators of central fever in the neurologic
intensive care unit. JAMA Neurol. 2013 Dec;70(12):1499-504.
[PMID: 24100963]

Klastersky J et al. The Multinational Association for Supportive
Care in Cancer (MASCC) risk index score: 10 years of use for
identifying low-risk febrile neutropenic cancer patients. Sup-
port Care Cancer. 2013 May;21(5):1487-95. [PMID:
23443617]

Santelli J et al. Heat illness in the emergency department: keep-
ing your cool. Emerg Med Pract. 2014 Aug;16(8):1-22.
[PMID: 25422847]

Saxena MK et al. A multicentre audit of temperature patterns
after traumatic brain injury. Crit Care Resusc. 2015
Jun;17(2):129-34. [PMID: 26017131]

INVOLUNTARY WEIGHT LOSS

> Age; caloric intake; secondary confirmation (eg,
changes in clothing size).

> Fever; change in bowel habits.

v

Substance abuse.
> Age-appropriate cancer screening history.

General Considerations

Body weight is determined by a person’s caloric intake,
absorptive capacity, metabolic rate, and energy losses.

Body weight normally peaks by the fifth or sixth decade
and then gradually declines at a rate of 1-2 kg per decade.
In NHANES II, a national survey of community-dwelling
elders (age 50-80 years), recent involuntary weight loss
(more than 5% usual body weight) was reported by 7% of
respondents, and this was associated with a 24% higher
mortality. In contrast, one study found that a BMI of 33 or
less is not associated with an increased mortality in adults
aged 65 years or older. In postmenopausal women, unin-
tentional weight loss was associated with increased rates of
hip and vertebral fractures.

Etiology

Involuntary weight loss is regarded as clinically significant
when it exceeds 5% or more of usual body weight over a
6- to 12-month period. It often indicates serious physical
or psychological illness. Physical causes are usually evident
during the initial evaluation. The most common causes are
cancer (about 30%), gastrointestinal disorders (about 15%),
and dementia or depression (about 15%). When an ade-
quately nourished-appearing patient complains of weight
loss, inquiry should be made about exact weight changes
(with approximate dates) and about changes in clothing
size. Family members can provide confirmation of weight
loss, as can old documents such as driver’s licenses. A mild,
gradual weight loss occurs in some older individuals
because of decreased energy requirements. However, rapid
involuntary weight loss is predictive of morbidity and mor-
tality. In addition to various disease states, causes in older
individuals include loss of teeth and consequent difficulty
with chewing, medications interfering with taste or causing
nausea, alcoholism, and social isolation.

Clinical Findings

Once the weight loss is established, the history, medication
profile, physical examination, and conventional laboratory
and radiologic investigations (eg, complete blood count,
serologic tests including HIV, thyroid-stimulating hor-
mone [TSH] level, urinalysis, fecal occult blood test, chest
radiography, and upper gastrointestinal series) usually
reveal the cause. When these tests are normal, the second
phase of evaluation should focus on more definitive gas-
trointestinal investigation (eg, tests for malabsorption,
endoscopy) and cancer screening (eg, Papanicolaou smear,
mammography, prostate specific antigen [PSA]). A pro-
spective case study in patients with unintentional weight
loss showed that colonoscopy did not find colorectal can-
cer if weight loss was the sole indication for the test.

If the initial evaluation is unrevealing, follow-up is
preferable to further diagnostic testing. Death at 2-year
follow-up was not nearly as common in patients with
unexplained involuntary weight loss (8%) as in those with
weight loss due to malignant (79%) and established non-
malignant diseases (19%). Psychiatric consultation should
be considered when there is evidence of depression,
dementia, anorexia nervosa, or other emotional problems.
Ultimately, in approximately 15-25% of cases, no cause for
the weight loss can be found.
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Differential Diagnosis

Malignancy, gastrointestinal disorders (poorly fitting
dentures, cavities, swallowing or malabsorption disor-
ders, pancreatic insufficiency), psychological problems
(dementia, depression, paranoia), endocrine disorders
(hyperthyroidism, hypothyroidism, hyperparathyroidism,
hypoadrenalism), eating problems (dietary restrictions,
lack of money for food), social problems (alcoholism,
social isolation), and medication side effects are all estab-
lished causes.

Treatment

Weight stabilization occurs in most surviving patients with
both established and unknown causes of weight loss
through treatment of the underlying disorder and caloric
supplementation. Nutrient intake goals are established in
relation to the severity of weight loss, in general ranging
from 30 to 40 kcal/kg/d. In order of preference, route of
administration options include oral, temporary nasojeju-
nal tube, or percutaneous gastric or jejunal tube. Parenteral
nutrition is reserved for patients with serious associated
problems. A variety of pharmacologic agents have been
proposed for the treatment of weight loss. These can be
categorized into appetite stimulants (corticosteroids, pro-
gestational agents, dronabinol, and serotonin antagonists);
anabolic agents (growth hormone and testosterone deriva-
tives); and anticatabolic agents (omega-3 fatty acids, pent-
oxifylline, hydrazine sulfate, and thalidomide). There is no
evidence that appetite stimulants decrease mortality, and
they may have severe adverse side effects.

When to Refer

o Weight loss caused by malabsorption.

o Persistent nutritional deficiencies despite adequate
supplementation.

o Weight loss as a result of anorexia or bulimia.

When to Admit

o Severe protein-energy malnutrition, including the syn-
dromes of kwashiorkor and marasmus.

o Vitamin deficiency syndromes.

o Cachexia with anticipated progressive weight loss sec-
ondary to unmanageable psychiatric disease.

o Careful electrolyte and fluid replacement in protein-
energy malnutrition and avoidance of “re-feeding
syndrome.”

Crandall CJ et al. Postmenopausal weight change and incidence
of fracture: post hoc findings from Women’s Health Initiative
Observational Study and Clinical Trials. BMJ. 2015 Jan 27;
350:h25. [PMID: 25627698]

Gaddey HL et al. Unintentional weight loss in older adults. Am
Fam Physician. 2014 May 1;89(9):718-22. [PMID: 24784334]

Morley JE. Undernutrition in older adults. Fam Pract. 2012
Apr;29(Suppl 1):i89-i93. [PMID: 22399563]
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FATIGUE & CHRONIC FATIGUE SYNDROME

> Weight loss; fever.
> Sleep-disordered breathing.
> Medications; substance use.

General Considerations

Fatigue, asan isolated symptom, accounts for 1-3% of visits
to generalists. The symptom of fatigue is often poorly
described and less well defined by patients than symptoms
associated with specific dysfunction of organ systems.
Fatigue or lassitude and the closely related complaints of
weakness, tiredness, and lethargy are often attributed to
overexertion, poor physical conditioning, sleep disturbance,
obesity, undernutrition, and emotional problems. A history
of the patient’s daily living and working habits may obviate
the need for extensive and unproductive diagnostic studies.

The diagnosis of chronic fatigue syndrome remains
hotly debated because of the lack of a gold standard. Persons
with chronic fatigue syndrome meeting specific criteria
(such as those from the CDC) report a greater frequency of
childhood trauma and psychopathology and demonstrate
higher levels of emotional instability and self-reported
stress than persons who do not have chronic fatigue. Neu-
ropsychological and neuroendocrine studies reveal abnor-
malities in most patients but no consistent pattern. For
example, one study found widespread areas of neuroinflam-
mation in the brain of chronic fatigue syndrome patients
that were correlated with the severity of neuropsychological
symptoms. A longitudinal MRI study showed no abnormal
patterns in rate and extent of brain atrophy, ventricle vol-
ume, white matter lesions, cerebral blood flow, or aqueduc-
tal cerebrospinal fluid flow. Sleep disorders have been
reported in 40-80% of patients with chronic fatigue syn-
drome, but polysomnographic studies have not shown a
greater incidence of primary sleep disorders in those with
chronic fatigue syndrome than in controls, suggesting that
the sleep disorders are comorbid rather than causative. Vet-
erans of the Gulf War show a tenfold greater incidence of
chronic fatigue syndrome compared with nondeployed
military personnel. Older patients with chronic fatigue syn-
drome demonstrate a greater disease impact than younger
patients, perhaps secondary to their greater autonomic
dysfunction, decreased baroreflex sensitivity, and pro-
longed left ventricular ejection time.

Clinical Findings
A. Fatigue

Clinically relevant fatigue is composed of three major com-
ponents: generalized weakness (difficulty in initiating
activities); easy fatigability (difficulty in completing activi-
ties); and mental fatigue (difficulty with concentration and
memory). Important diseases that can cause fatigue include
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hyperthyroidism and hypothyroidism, HF, infections
(endocarditis, hepatitis), COPD, sleep apnea, anemia, auto-
immune disorders, irritable bowel syndrome, Parkinson
disease, and cancer. Solution-focused therapy has a signifi-
cant initial beneficial effect on the severity of fatigue and
quality of life in patients with quiescent inflammatory
bowel disease.

Alcoholism, side effects from medications (eg, sedatives
and beta-blockers), and psychological conditions (eg,
insomnia, depression, anxiety, panic attacks, dysthmia, and
somatization disorder) may be the cause. Common outpa-
tient infectious causes include mononucleosis and sinusitis.
These conditions are usually associated with other charac-
teristic signs, but patients may emphasize fatigue and not
reveal their other symptoms unless directly asked. The
lifetime prevalence of significant fatigue (present for at
least 2 weeks) is about 25%. Fatigue of unknown cause or
related to psychiatric illness exceeds that due to physical
illness, injury, alcohol, or medications.

B. Chronic Fatigue Syndrome

A working case definition of chronic fatigue syndrome
indicates that it is not a homogeneous abnormality, there is
no single pathogenic mechanism (Figure 2-1), and no
physical finding or laboratory test can be used to confirm
the diagnosis.

The evaluation of chronic fatigue syndrome includes a
history and physical examination as well as complete blood
count, erythrocyte sedimentation rate, chemistries (blood
urea nitrogen [BUN]), serum electrolytes, glucose, creati-
nine, calcium, liver and thyroid function tests), antinuclear
antibody, urinalysis, and tuberculin skin test, and screening
questionnaires for psychiatric disorders. Other tests to be
performed as clinically indicated are serum cortisol, rheu-
matoid factor, immunoglobulin levels, Lyme serology in
endemic areas, and HIV antibody. More extensive testing is
usually unhelpful, including antibody to Epstein-Barr
virus. There may be an abnormally high rate of postural
hypotension. MRI scans may show brain abnormalities on
T,-weighted images—chiefly small, punctate, subcortical
white matter hyperintensities, predominantly in the frontal
lobes, although a 2010 study found no such abnormalities,
and brain MRI is not routinely recommended.

Treatment
A. Fatigue

Management of fatigue involves identification and treat-
ment of conditions that contribute to fatigue, such as can-
cer, pain, depression, disordered sleep, weight loss, and
anemia. Resistance training and aerobic exercise lessens
fatigue and improves performance for a number of chronic
conditions associated with a high prevalence of fatigue,
including HF, COPD, arthritis, and cancer. Continuous
positive airway pressure is an effective treatment for
obstructive sleep apnea. Psychostimulants such as methyl-
phenidate have shown inconsistent results in randomized
trials of treatment of cancer-related fatigue. Modafinil and
armodafinil appear to be effective, well-tolerated agents in

| Symptoms of prolonged or chronic fatigue ‘

v

| History and physical examination ‘

v

If abnormal (findings of infection,
neoplasm, or thyroid disease),
pursue appropriate diagnostic tests

Mental Status Examination

v

If abnormal, evaluate with
psychiatric or neurologic
examination

Laboratory testing (CBC, ESR; serum electrolytes, glucose, BUN,
creatinine, alkaline phosphatase, ALT, Ca®*, PO43‘, total protein,

globulin, albumin, TSH; and UA)

v

If abnormal, pursue appropriate
further diagnostic evaluation

If fatigue persists or relapses for =6 months, diagnose either
chronic fatigue syndrome or idiopathic chronic fatigue, accordingly

v

Chronic Fatigue Syndrome

Criteria for severity of fatigue are met AND four or more of the
following symptoms are concurrently present for > 6 months:

e Pharyngitis

* Tender cervical or axillary lymph nodes

* Myalgias

¢ Polyarthralgia

* New headaches

« Sleep that patient reports as unrefreshing
¢ Post-exertion malaise

* Memory or concentration impairment

v

Idiopathic Chronic Fatigue
Criteria for fatigue severity or symptoms
of chronic fatigue syndrome are NOT met

Figure 2-1. Classification of chronic fatigue patients.
ALT, alanine aminotransferase; BUN, blood urea nitrogen;
Ca?*, calcium; CBC, complete blood count; ESR,
erythrocyte sedimentation rate; PO >, phosphate;

TSH, thyroid-stimulating hormone; UA, urinalysis.

HIV-positive patients with fatigue and as adjunctive agents
in patients with depression or bipolar disorder with fatigue.

B. Chronic Fatigue Syndrome

A variety of agents and modalities have been tried for the
treatment of chronic fatigue syndrome. Acyclovir, intrave-
nous immunoglobulin, nystatin, clonidine (in adolescent
chronic fatigue syndrome), and low-dose hydrocortisone
do not improve symptoms. Some patients with postural
hypotension report response to increases in dietary sodium
as well as fludrocortisone, 0.1 mg orally daily.
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There is a greater prevalence of past and current psychi-
atric diagnoses in patients with this syndrome. Affective
disorders are especially common. Patients with chronic
fatigue syndrome have benefited from a comprehensive
multidisciplinary intervention, including optimal medical
management, treating any ongoing affective or anxiety
disorder pharmacologically, and implementing a compre-
hensive cognitive-behavioral treatment program. At pres-
ent, cognitive-behavioral therapy and graded exercise are
the treatments of choice for patients with chronic fatigue
syndrome. Cognitive-behavioral therapy, a form of non-
pharmacologic treatment emphasizing self-help and aim-
ing to change perceptions and behaviors that may
perpetuate symptoms and disability, is helpful. Although
few patients are cured, the treatment effect is substantial.
Response to cognitive-behavioral therapy is not predictable
on the basis of severity or duration of chronic fatigue syn-
drome. Patients with high neuroticism or low acceptance
show more improvement in mental quality of life with
cognitive-behavioral therapy.

Graded exercise has also been shown to improve func-
tional work capacity and physical function. A 2011 ran-
domized trial (PACE trial) confirmed the independent
benefits of cognitive-behavioral therapy and graded exer-
cise; it found no benefit of adaptive pacing therapy. Physi-
ologic studies find an altered immune response to exercise
in patients with chronic fatigue syndrome.

In addition, the clinician’s sympathetic listening and
explanatory responses can help overcome the patient’s
frustrations and debilitation by this still mysterious illness.
All patients should be encouraged to engage in normal
activities to the extent possible and should be reassured
that full recovery is eventually possible in most cases.

When to Refer

o Infections not responsive to standard treatment.

« Difficult to control hyperthyroidism or hypothyroidism.
o Severe psychological disease.

o Malignancy.

When to Admit

o Failure to thrive.

o Fatigue severe enough to impair activities of daily
living.
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ACUTE HEADACHE

v

Age older than 40 years.

v

Rapid onset and severe intensity (ie, “thunderclap”
headache); trauma, onset during exertion.

Fever; vision changes, neck stiffness.
HIV infection.
Current or past history of hypertension.

vVVvyyvyy

Neurologic findings (mental status changes,
motor or sensory deficits, loss of consciousness).

General Considerations

Headache is a common reason that adults seek medical
care, accounting for approximately 13 million visits each
year in the United States to physicians’ offices, urgent care
clinics, and emergency departments. It is the fifth most
common reason for emergency department visits, and sec-
ond most common reason for neurologic consultation in
the emergency department. A broad range of disorders can
cause headache (see Chapter 24). This section deals only
with acute nontraumatic headache in adolescents and
adults. The challenge in the initial evaluation of acute
headache is to identify which patients are presenting with
an uncommon but life-threatening condition, approxi-
mately 1% of patients seeking care in emergency depart-
ment settings and considerably less in office practice
settings.

Diminution of headache in response to typical migraine
therapies (such as serotonin receptor antagonists or ketoro-
lac) does not rule out critical conditions such as subarach-
noid hemorrhage or meningitis as the underlying cause.

Clinical Findings
A. Symptoms

A careful history and physical examination should aim to
identify causes of acute headache that require immediate
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treatment. These causes can be broadly classified as immi-
nent or completed vascular events (intracranial hemor-
rhage, thrombosis, cavernous sinus thrombosis, vasculitis,
malignant hypertension, arterial dissection, or aneurysm),
infections (abscess, encephalitis, or meningitis), intracra-
nial masses causing intracranial hypertension, preeclamp-
sia, and carbon monoxide poisoning. Having the patient
carefully describe the onset of headache can be helpful in
diagnosing a serious cause. Report of a sudden-onset head-
ache that reaches maximal and severe intensity within
seconds or a few minutes is the classic description of a
“thunderclap” headache; it should precipitate work-up for
subarachnoid hemorrhage, since the estimated prevalence
of subarachnoid hemorrhage in patients with “thunder-
clap” headache is 43%. Thunderclap headache during the
postpartum period precipitated by the Valsalva maneuver
or recumbent positioning may indicate reversible cerebral
vasoconstriction syndrome. Other historical features that
raise the need for diagnostic testing include headache
brought on by the Valsalva maneuver, cough, exertion, or
sexual activity.

The medical history can also guide the need for addi-
tional work-up. Under most circumstances (including a
normal neurologic examination), new headache in a
patient older than 50 years or with HIV infection warrants
immediate neuroimaging (Table 2-8). When the patient
has a history of hypertension—particularly uncontrolled
hypertension—a complete search for other features of
“malignant hypertension” is appropriate to determine the
urgency of control of hypertension (see Chapter 11). Head-
ache and hypertension associated with pregnancy may be
due to preeclampsia. Episodic headache associated with the
triad of hypertension, heart palpitations, and sweats is sug-
gestive of pheochromocytoma. In the absence of “thunder-
clap” headache, advanced age, and HIV infection, a careful
physical examination and detailed neurologic examination

Table 2-8. Clinical features associated with acute
headache that warrant urgent or emergent
neuroimaging.

Prior to lumbar puncture
Abnormal neurologic examination
Abnormal mental status
Abnormal funduscopic examination (papilledema; loss
of venous pulsations)
Meningeal signs
Emergent (conduct prior to leaving office or emergency
department)
Abnormal neurologic examination
Abnormal mental status
“Thunderclap” headache
Urgent (scheduled prior to leaving office or emergency
department)
HIV-positive patient!
Age > 50 years (normal neurologic examination)

'Use CT with or without contrast or MRI if HIV positive.

Data from American College of Emergency Physicians. Clinical
policy: critical issues in the evaluation and management of
patients presenting to the emergency department with acute
headache. Ann Emerg Med. 2002 Jan;39(1):108-22.

Table 2-9. Summary likelihood ratios (LRs) for individual
clinical features associated with migraine diagnosis.

Clinical Feature LR+ (95% Cl) LR- (95% Cl)
Nausea 19 (15-25) 0.19 (0.18-0.20)
Photophobia 5.8 (5.1-6.6) 0.24 (0.23-0.26)
Phonophobia 5.2 (4.5-5.9) 0.38 (0.36-0.40)
Exacerbation by 3.7 (3.4-4.0) 0.24 (0.23-0.26)

physical activity

will usually determine acuity of the work-up and need for
further diagnostic testing.

Symptoms can also be useful for diagnosing migraine
headache in the absence of the “classic” migraine pattern of
scintillating scotoma followed by unilateral headache, pho-
tophobia, and nausea and vomiting (Table 2-9). The pres-
ence of three or more of these symptoms (nausea,
photophobia, phonophobia, and exacerbation by physical
activity) can establish the diagnosis of migraine (in the
absence of other clinical features that warrant neuroimag-
ing studies), and one or more symptom (provided it is not
nausea) can help rule out migraine.

B. Physical Examination

Critical components of the physical examination of the
patient with acute headache include vital signs, neurologic
examination, and vision testing with funduscopic examina-
tion. The finding of fever with acute headache warrants
additional maneuvers to elicit evidence of meningeal
inflammation, such as Kernig and Brudzinski signs. The
absence of jolt accentuation of headache cannot accurately
rule out meningitis. Patients older than 60 years should be
examined for scalp or temporal artery tenderness.

Careful assessment of visual acuity, ocular gaze, visual
fields, pupillary defects, optic disks, and retinal vein pulsa-
tions is crucial. Diminished visual acuity is suggestive of
glaucoma, temporal arteritis, or optic neuritis. Ophthal-
moplegia or visual field defects may be signs of venous
sinus thrombosis, tumor, or aneurysm. Afferent pupillary
defects can be due to intracranial masses or optic neuritis.
In the setting of headache and hypertension, retinal cotton
wool spots, flame hemorrhages, and disk swelling indicate
acute severe hypertensive retinopathy. Ipsilateral ptosis and
miosis suggest Horner syndrome and in conjunction with
acute headache may signify carotid artery dissection.
Finally, papilledema or absent retinal venous pulsations are
signs of elevated intracranial pressure—findings that
should be followed by neuroimaging prior to performing
lumbar puncture (Table 2-8). On nonmydriatic fundos-
copy, up to 8.5% of patients who arrive at the emergency
department complaining of headache had abnormalities;
although few had other significant physical examination
findings, 59% had abnormal neuroimaging studies.

Complete neurologic evaluations are also critical and
should include assessment of mental status, motor and sen-
sory systems, reflexes, gait, cerebellar function, and pronator
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drift. Any abnormality on neurologic evaluation (especially
mental status) warrants emergent neuroimaging (Table 2-8).

C. Diagnostic Studies

Neuroimaging is summarized in Table 2-8. Under most
circumstances, a noncontrast head CT is sufficient to
exclude intracranial hypertension with impending hernia-
tion, intracranial hemorrhage, and many types of intracra-
nial masses (notable exceptions include lymphoma and
toxoplasmosis in HIV-positive patients, herpes simplex
encephalitis, and brain abscess). When needed, a contrast
study can be ordered to follow a normal noncontrast study.
A normal neuroimaging study does not exclude subarach-
noid hemorrhage and should be followed by lumbar punc-
ture. One study supported a change of practice wherein a
lumbar puncture can be withheld when a head CT scan
was performed less than 6 hours after headache onset and
showed no evidence of subarachnoid hemorrhage (nega-
tive predictive value 99.9% [95% CI, 99.3-100.0%]).

In patients for whom there is a high level of suspicion for
subarachnoid hemorrhage or aneurysm, a normal CT and
lumbar puncture should be followed by angiography within
the next few days (provided the patient is medically stable).
Lumbar puncture is also indicated to exclude infectious
causes of acute headache, particularly in patients with fever
or meningeal signs. Cerebrospinal fluid tests should rou-
tinely include Gram stain, white blood cell count with dif-
ferential, red blood cell count, glucose, total protein, and
bacterial culture. In appropriate patients, also consider test-
ing cerebrospinal fluid for VDRL (syphilis), cryptococcal
antigen (HIV-positive patients), acid-fast bacillus stain and
culture, and complement fixation and culture for coccidioi-
domycosis. Storage of an extra tube with 5 mL of cerebrospi-
nal fluid is also prudent for conducting unanticipated tests
in the immediate future. Polymerase chain reaction tests for
specific infectious pathogens (eg, herpes simplex 2) should
also be considered in patients with evidence of central ner-
vous system infection but no identifiable pathogen.

The Ottawa subarachnoid hemorrhage clinical decision
rule had 100% sensitivity (and 15.3% specificity) in pre-
dicting subarachnoid hemorrhage. According to it, patients
who seek medical attention in an emergency department
complaining of an acute nontraumatic headache should be
evaluated for subarachnoid hemorrhage if they have the
following factors: age 40 years or older, neck pain or stiff-
ness, witnessed loss of consciousness, onset during exer-
tion, thunderclap headache (instantly peaking pain), and
limited neck flexion on examination.

In addition to neuroimaging and lumbar puncture,
additional diagnostic tests for exclusion of life-threatening
causes of acute headache include erythrocyte sedimentation
rate (temporal arteritis; endocarditis), urinalysis (malignant
hypertension; preeclampsia), and sinus CT (bacterial sinus-
itis, independently or as a cause of venous sinus
thrombosis).

Treatment

Treatment should be directed at the cause of acute head-
ache. In patients in whom migraine or migraine-like
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headache has been diagnosed, early treatment with
NSAIDs (oral or intramuscular ketorolac) or triptans (oral,
nasal, subcutaneous) can often abort or provide significant
relief of symptoms (see Chapter 24). Sumatriptan may be
less effective as immediate therapy for migraine attacks
with aura compared to attacks without aura. In a double-
blind, randomized-controlled trial of 100 patients with
migraine, ginger powder appeared to be as efficacious as
sumatriptan.

High-flow oxygen therapy may also provide effective
treatment for all headache types in the emergency department
setting. Peripheral nerve blocks for treatment-refractory
migraine may be an effective therapeutic option in preg-
nancy. The oral 5-HTIF receptor agonist, lasmiditan, is
currently in clinical trials for the treatment of acute
migraine. Other causes of acute headache, such as sub-
arachnoid hemorrhage, intracranial mass, or meningitis,
require emergent treatment in the hospital.

When to Refer

o Frequent migraines not responsive to standard
therapy.

» Migraines with atypical features.
o+ Chronic daily headaches due to medication overuse.

When to Admit

o+ Need for repeated doses of parenteral pain medication.

o Tofacilitate an expedited work-up requiring a sequence
of neuroimaging and procedures.

+ To monitor for progression of symptoms and to obtain
neurologic consultation when the initial emergency
department work-up is inconclusive.

+ Pain severe enough to impair activities of dailyliving or
limit participation in follow-up appointments or
consultations.

« Patients with subarachnoid hemorrhage, intracranial
mass, or meningitis.
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DYSURIA
> Fever; new back or flank pain; nausea or vomiting.
> Vaginal discharge.
» Pregnancy risk.
» Structural abnormalities.
> Instrumentation of urethra or bladder.

General Considerations

Dysuria (painful urination) is a common reason for adoles-
cents and adults to seek urgent medical attention. An
inflammatory process (eg, infection, autoimmune disor-
der) underlies most causes of dysuria. In women, cystitis
will be diagnosed in up to 50-60% of cases. Cystitis has an
incidence of 0.5-0.7% per year in sexually active young
women. The key objective in evaluating women with dys-
uria is to exclude serious upper urinary tract disease, such
as acute pyelonephritis, and sexually transmitted diseases.
In elderly men, dysuria may be a symptom of prostatitis.

In contrast, in younger men, urethritis accounts for the
vast majority of cases of dysuria.

Clinical Findings
A. Symptoms

Well-designed cohort studies have shown that some
women can be reliably diagnosed with uncomplicated cys-
titis without a physical examination or urinalysis, and
randomized controlled trials show that telephone manage-
ment of uncomplicated cystitis is safe and effective. An
increased likelihood of cystitis is present when women
report multiple irritative voiding symptoms (dysuria,
urgency, frequency), fever, or back pain (LRs = 1.6-2.0).
Inquiring about symptoms of vulvovaginitis is imperative.
When women report dysuria and urinary frequency, and
deny vaginal discharge and irritation, the LR for culture-
confirmed cystitis is 24.5. In contrast, when vaginal dis-
charge or irritation is present, as well as dysuria or urinary
frequency, the LR is 0.7. Gross hematuria in women with
voiding symptoms usually represents hemorrhagic cystitis
but can also be a sign of bladder cancer (particularly in
older patients) or upper tract disease. Failure of hematuria
to resolve with antibiotic treatment should prompt further
evaluation of the bladder and kidneys. Chlamydial infec-
tion should be strongly considered among women age
25 years or younger who are sexually active and seeking
medical attention for a suspected urinary tract infection for
the first time or who have a new partner.

Because fever and back pain, as well as nausea and vom-
iting, are considered harbingers of (or clinical criteria for)
acute pyelonephritis, women with these symptoms should
usually be examined by a clinician prior to treatment in
order to exclude coexistent urosepsis, hydronephrosis, or
nephrolithiasis. Other major risk factors for acute pyelone-
phritis (among women 18-49 years of age) relate to sexual
behaviors (frequent sexual intercourse 3 times per week or
more, new sexual partner in previous year, recent spermi-
cide use), as well as diabetes mellitus and recent urinary
tract infection or incontinence. Finally, pregnancy, underly-
ing structural factors (polycystic kidney disease, nephroli-
thiasis, neurogenic bladder), immunosuppression, diabetes
mellitus, and a history of recent bladder or urethral instru-
mentation usually alter the treatment regimen (antibiotic
choice or duration of treatment, or both) of cystitis.

B. Physical Examination

Fever, tachycardia, or hypotension suggests the possibility
of urosepsis and potential need for hospitalization. A
focused examination in women, in uncomplicated circum-
stances, could be limited to ascertainment of costovertebral
angle tenderness and to a lower abdominal and pelvic exami-
nation if the history suggests vulvovaginitis or cervicitis.

C. Diagnostic Studies

1. Urinalysis—Urinalysis is probably overutilized in the
evaluation of dysuria. The probability of culture-confirmed
urinary tract infection among women with a history and
physical examination compatible with uncomplicated cysti-
tis is about 70-90%. Urinalysis is most helpful in atypical
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presentations of cystitis. Dipstick detection (greater than
trace) of leukocytes, nitrites, or blood supports a diagnosis of
cystitis. When both leukocyte and nitrite tests are positive,
the LR is 4.2, and when both are negative, the LR is 0.3. The
negative predictive value of urinalysis is not sufficient to
exclude culture-confirmed urinary tract infection in women
with multiple and typical symptoms; and randomized trial
evidence shows that antibiotic treatment is beneficial to
women with typical symptoms and negative urinalysis dip-
stick tests. Microscopy of unspun urine may also be helpful
in diagnosis and reduce unnecessary use of antibiotics. The
combination of urgency, dysuria, and pyuria, assessed
with the high-power objective (40 x) for pus cells (more
than 1 pus cell/7 high-power fields) had a positive predictive
value of 71.71 and LR of 2.97. Because older patients fre-
quently have asymptomatic bacteriuria, a positive urine
dipstick test should be interpreted cautiously if urinary tract
infection symptoms are absent. A negative dipstick result for
leukocyte esterase and nitrites excludes infection in older
patients with equivocal cystitis symptoms.

2. Urine culture—Urine culture should be considered for
all women with upper tract symptoms (prior to initiating
antibiotic therapy), as well as those with dysuria and a
negative urine dipstick test. In symptomatic women, a
clean-catch urine culture is considered positive when 102-10?
colony-forming units/mL of a uropathogenic organism is
detected.

3. Renal imaging—When severe flank or back pain is pres-
ent, the possibility of complicated kidney infection (peri-
nephric abscess, nephrolithiasis) or of hydronephrosis
should be considered. Renal ultrasound or CT scanning
should be done to rule out abscess and hydronephrosis. To
exclude nephrolithiasis, noncontrast helical CT scanning is
more accurate than intravenous urography and has become
the diagnostic test of choice. In a meta-analysis, the posi-
tive and negative LRs of helical CT scanning for diagnosis
of nephrolithiasis were 23.2 and 0.05, respectively.

Differential Diagnosis

The differential diagnosis of dysuria in women includes
acute cystitis, acute pyelonephritis, vaginitis (Candida, bac-
terial vaginosis, Trichomonas, herpes simplex), urethritis/
cervicitis (Chlamydia, gonorrhea), and interstitial cystitis/
painful bladder syndrome. Nucleic acid amplification tests
from first-void urine or vaginal swab specimens are highly
sensitive for detecting chlamydial infection. Other infectious
pathogens associated with dysuria and urethritis in men
include Mycoplasma genitalium and Enterobacteriaceae.

Treatment

Definitive treatment is directed to the underlying cause of
the dysuria. An evidence-informed algorithm for manag-
ing suspected urinary tract infection in women is shown in
Figure 2-2. This algorithm supports antibiotic treatment of
most women with multiple and typical symptoms of uri-
nary tract infection without performing urinalysis or urine
culture. Antibiotic selection should be guided by local
resistance patterns; major options for uncomplicated cysti-
tis include nitrofurantoin, cephalosporins, ciprofloxacin,
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fosfomycin, and trimethoprim-sulfamethoxazole. Accord-
ing to The American Academy of Pediatrics’ Committee on
Drugs, antibiotics that are usually acceptable when treating
women who are breastfeeding include trimethoprim-
sulfamethoxazole (unless G6PD deficiency is present),
amoxicillin, nitrofurantoin, ciprofloxacin, and ofloxacin.

Prolonged treatment of urinary tract infections (more
than 7 days) in men does not appear to reduce early or late
recurrences. Symptomatic relief can be provided with
phenazopyridine, a urinary analgesic that is available over
the counter; it is used in combination with antibiotic ther-
apy (when a urinary tract infection has been confirmed)
but for no more than 2 days. Patients should be informed
that phenazopyridine will cause orange/red discoloration
of their urine and other bodily fluids (eg, some contact lens
wearers have reported discoloration of their lenses). Rare
cases of methemoglobinemia and hemolytic anemia have
been reported, usually with overdoses or underlying renal
dysfunction. If a broad-spectrum antibiotic was initially
prescribed empirically for urinary tract infection, and
urine culture results return establishing efficacy of a nar-
row-spectrum antibiotic, treatment should be “de-escalated”
to the narrow-spectrum antimicrobial.

In cases of interstitial cystitis/painful bladder syndrome
(see Chapter 23), patients will often respond to a multi-
modal approach that may include urethral/vesicular dilation,
biofeedback, cognitive-behavioral therapy, antidepressants,
dietary changes, vaginal emollients, and other supportive
measures. Vaginal estrogen effectively relieves urinary
urgency and frequency as well as recurrent UTTs related to
vulvovaginal atrophy of menopause (also known as genito-
urinary syndrome of menopause).

When to Refer

« Anatomic abnormalities leading to repeated urinary
infections.

o Infections associated with nephrolithiasis.
o Persistent interstitial cystitis/painful bladder syndrome.

When to Admit

o Severe pain requiring parenteral medication or impair-
ing ambulation or urination (such as severe primary
herpes simplex genitalis).

o Dysuria associated with urinary retention or

obstruction.
o Pyelonephritis with ureteral obstruction.
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Woman with > 1 symptom of UTI!

i

<Risk factors for complicated infection?2

No

Back pain or fever?

No

Vaginal discharge?

<

Most elements of the history
(and physical examination3) positive?

lNo

Perform dipstick urinalysis

l

Dipstick results positive?

<
iNo

Yes

Yes

Yes

Yes

Yes

Consider urine culture to establish diagnosis
Consider initiating empiric treatment

Probability of UTI moderate (~60%) and
probability of pyelonephritis unknown

Consider urine culture to establish diagnosis
Consider empiric treatment

Low to intermediate probability of UTI (~20%)
Pelvic examination (including cervical cultures
when appropriate) and urine
culture to establish diagnosis

High probability of UTI (~90%)
Consider empiric treatment without urine
culture

High probability of UTI (~80%)
Consider empiric treatment without urine
culture

Low to intermediate probability of UTI (~20%)

Consider urine culture or close clinical follow-up and pelvic
examination (including cervical cultures when appropriate)

1In women who have risk factors for sexually transmitted diseases, consider testing for Chlamydia. The US
Preventive Services Task Force recommends screening for Chlamydia for all women 25 years or younger
and women of any age with more than one sexual partner, a history of sexually transmitted disease, or

inconsistent use of condoms.

2A complicated UTl is one in an individual with a functional or anatomic abnormality of the urinary tract,
including a history of polycystic renal disease, nephrolithiasis, neurogenic bladder, diabetes mellitus,
immunosuppression, pregnancy, indwelling urinary catheter, or recent urinary tract instrumentation.

3The only physical examination finding that increases the likelihood of UTI is costovertebral angle
tenderness, and clinicians may consider not performing this test in patients with typical symptoms of acute
uncomplicated UTI (as in telephone management).

Figure 2-2. Proposed algorithm for evaluating women with symptoms of acute urinary tract infection (UTI).
(Modified and reproduced, with permission, from Bent S et al. Does this woman have an acute uncomplicated urinary
tract infection? JAMA. 2002 May 22-29,;287(20):2701-10) © 2002 American Medical Association. All rights reserved.
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EVALUATION OF THE ASYMPTOMATIC PATIENT

Patients without significant medical problems—especially
those under age 50—are at very low risk for periopera-
tive complications. Their preoperative evaluation should
include a history and physical examination. Special empha-
sis is placed on obtaining a careful pharmacologic history
and assessment of functional status, exercise tolerance, and
cardiopulmonary symptoms and signs in an effort to reveal
previously unrecognized disease that may require further
evaluation prior to surgery. In addition, a directed bleeding
history (Table 3-1) should be taken to uncover coagulopa-
thy that could contribute to excessive surgical blood loss.
Routine preoperative laboratory tests in asymptomatic
healthy patients under age 50 have not been found to
help predict or prevent complications. Even elderly
patients undergoing minor or minimally invasive proce-
dures (such as cataract surgery) are unlikely to benefit from
preoperative screening tests.

Czoski-Murray C et al. Whatis the value of routinely testing full
blood count, electrolytes and urea, and pulmonary function
tests before elective surgery in patients with no apparent clini-
cal indication and in subgroups of patients with common
comorbidities: a systematic review of the clinical and cost-
effective literature. Health Technol Assess. 2012 Dec;16(50):
i-xvi, 1-159. [PMID: 23302507]

Oresanya LB et al. Preoperative assessment of the older patient:
a narrative review. JAMA. 2014 May;311(20):2110-20.
[PMID: 24867014]

CARDIACRISK ASSESSMENT & REDUCTION
IN NONCARDIAC SURGERY

The most important perioperative cardiac complications
are myocardial infarction (MI) and cardiac death. Other
complications include heart failure (HF), arrhythmias, and
unstable angina. The principal patient-specific risk factor
is the presence of end-organ cardiovascular disease. This
includes not only coronary artery disease and HF but also
cerebrovascular disease and chronic kidney disease. Diabe-
tes mellitus, especially if treated with insulin, is considered
a cardiovascular disease equivalent and has also been
shown to increase the risk of cardiac complications. Major
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abdominal, thoracic, and vascular surgical procedures
(especially abdominal aortic aneurysm repair) carry a
higher risk of postoperative cardiac complications, likely
due to their associated major fluid shifts, hemorrhage, and
hypoxemia. These risk factors were identified in a vali-
dated, multifactorial risk prediction tool: The Revised
Cardiac Risk Index (RCRI) (Table 3-2). Another risk pre-
diction tool, derived from the American College of Surgeons’
National Surgical Quality Improvement Program (NSQIP)
patient database, identified patient age, the location or type
of operation, serum creatinine greater than 1.5 mg/dL
(132.6 mcmol/L), dependency in activities of daily living,
and the patients American Society of Anesthesiologists
physical status classification as predictors for postoperative
MI or cardiac arrest. An online risk calculator using the
NSQIP tool can be found at http://www.qxmd.com/calcu-
late-online/cardiology/gupta-perioperative-cardiac-risk.
The American College of Cardiology and American Heart
Association endorse both prediction tools. Patients with
two or more RCRI predictors or a cardiac risk in excess of
1% as calculated by the NSQIP prediction tool are deemed
to be at elevated risk for cardiac complications.

Limited exercise capacity (eg, the inability to walk for
two blocks at a normal pace or climb a flight of stairs with-
out resting) also predicts higher cardiac risk. Emergency
operations are also associated with greater cardiac risk.
However, emergency operations should not be delayed by
extensive cardiac evaluation. Instead, patients facing emer-
gency surgery should be medically optimized for surgery as
quickly as possible and closely monitored for cardiac com-
plications during the perioperative period.

Role of Preoperative Noninvasive
Ischemia Testing

Most patients can be accurately risk-stratified by history
and physical examination. A resting electrocardiogram
(ECG) should also be obtained in patients with at least one
RCRI predictor prior to major surgery. Additional nonin-
vasive stress testing rarely improves risk stratification or
management, especially in patients without cardiovascular
disease, undergoing minor operations, or who have at least
fair functional capacity. Patients with poor functional
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Table 3-1. Findings suggestive of a bleeding disorder.

Unprovoked bruising on the trunk of > 5 cm in diameter

Frequent unprovoked epistaxis or gingival bleeding

Menorrhagia with iron deficiency

Hemarthrosis with mild trauma

Prior excessive surgical blood loss or reoperation for bleeding

Family history of abnormal bleeding

Presence of severe kidney or liver disease

Use of medications that impair coagulation, including nutritional
supplements and herbal remedies

capacity or a high RCRI scoreare much more likely to suf-
fer cardiac complications. Stress testing prior to vascular
surgery in these patients can stratify them into low-risk
and high-risk subgroups. The absence of ischemia on
dipyridamole scintigraphy or dobutamine stress echocar-
diography is reassuring. In contrast, extensive inducible
ischemia in this population predicts a very high risk of
cardiac complications, which may not be modifiable by
either medical management or coronary revascularization.
The predictive value of an abnormal stress test result for
nonvascular surgery patients is less well established. An
approach to perioperative cardiac risk assessment and
management in patients with known or suspected stable
coronary artery disease is shown in Figure 3-1.

Perioperative Management of Patients
with Coronary Artery Disease

Patients with acute coronary syndromes require immediate
management of their cardiac disease prior to any

Table 3-2. Revised Cardiac Risk Index.

Independent Predictors of Postoperative
Cardiac Complications

1. Intrathoracic, intraperitoneal, or suprainguinal vascular surgery
. History of ischemic heart disease

. History of heart failure

. Insulin treatment for diabetes mellitus

. Serum creatinine level > 2 mg/dL [> 176.8 mcmol/L]

(2NN, B S VR ]

. History of cerebrovascular disease

Scoring (Number of
Predictors Present)

Risk of Major Cardiac
Complications’

None 0.4%
One 1%

Two 24%
More than two 5.4%

'Cardiac death, myocardial infarction, or nonfatal cardiac arrest.
Data from Devereaux PJ et al. Perioperative cardiac events in
patients undergoing noncardiac surgery: a review of the magni-
tude of the problem, the pathophysiology of the events and
methods to estimate and communicate risk. CMAJ. 2005 Sept 13;
173(6):627-34.

preoperative evaluation (see Chapter 10). In a large cohort
study, postoperative MI typically occurred within 3 days of
surgery and was associated with a 30-day mortality rate of
11.6%. Postoperative MI often presents without chest pain.
Symptoms and signs that should prompt consideration of
postoperative MI include unexplained hypotension, hypox-
emia, and delirium. Screening asymptomatic patients for
postoperative MI through the use of ECG or cardiac
enzyme monitoring remains controversial, since it has not
yet been demonstrated to improve outcomes.

A. Medications

Preoperative antianginal medications, including beta-
blockers, calcium channel blockers, and nitrates, should be
continued throughout the perioperative period. Numerous
trials and meta-analyses have investigated whether beta-
blockers should be used to prevent perioperative cardiac
complications. These agents appear to reduce the risk of
nonfatal myocardial infarction in patients at elevated car-
diac risk. However, in the largest of these trials, a high,
fixed dose of metoprolol succinate increased total mortal-
ity and the risk of stroke. Because of the uncertain benefit-
to-risk ratio of perioperative beta-blockade, it should only
be considered in patients with a high risk of cardiac com-
plications. Possible indications and starting doses for pro-
phylactic beta-blockade are presented in Table 3-3. Ideally,
beta-blockers should be started well in advance of surgery,
to allow time to gradually titrate up the dose without caus-
ing excessive bradycardia or hypotension, and they should
not be started on the day of surgery. The dose should be
adjusted to maintain a heart rate between 50 and 70 beats
per minute while keeping systolic blood pressure above
100 mm Hg. If beta-blockers are started, they should be
continued for at least 3-7 days after surgery.

A meta-analysis of randomized trials found that the use
of HMG-CoA reductase inhibitors (statins) prevents MI
in patients undergoing noncardiac surgery. Safety con-
cerns, such as liver failure or rhabdomyolysis, have not
materialized in these studies. Statins should be considered
in all patients undergoing vascular surgery and other
patients deemed to be at high risk for cardiac complica-
tions, regardless of lipid levels. Patients already taking
statins should continue these agents during the periopera-
tive period. A trial of aspirin and clonidine found that
neither agent prevented cardiac complications. Aspirin
increased the bleeding risk, while clonidine was associated
with hypotension and bradycardia.

B. Coronary Revascularization

Patients who have previously had coronary artery bypass
grafting (CABG) surgery or percutaneous coronary inter-
ventions (PCI) have a relatively low risk of cardiac compli-
cations when undergoing subsequent noncardiac surgery.
However, a trial that randomized over 500 patients with
angiographically proven coronary artery disease to either
coronary revascularization (with either CABG or PCI) or
medical management alone before vascular surgery found
no difference in postoperative MI, 30-day mortality, and
long-term mortality. Thus, preoperative CABG or PCI
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or

Assess for elevated cardiac
risk by using a prediction tool:
RCRI score > 2 points

NSQIP risk calculation > 1%

Elevated risk

Assess functional capacity:

Can patient walk 2 blocks at
normal pace or climb flight of
stairs without symptoms?

No or unknown

Determine whether stress test
result will alter management:

¢ Cancel or modify surgery?

¢ Change medical management?
» Coronary revascularization?

Yes

Obtain pharmacologic stress test

Low risk
Go to OR
Yes
Goto OR
No impact on Goto OR
management or consider
alternatives
to surgery
Normal Go to OR

Abnormal

* Cancel or modify surgery if risk is unacceptable

* Consider beta-blocker therapy (see Table 3—3)

* Perform coronary revascularization if patient has
indications independent of surgery

Figure 3-1. Assessment and management of patients with known or suspected stable coronary artery disease
(CAD) undergoing major elective noncardiac surgery. (OR, operating room; RCRI, Revised Cardiac Risk Index [Table 3-2];
NSQIP, National Surgical Quality Improvement Program: http://www.gxmd.com/calculate-online/cardiology/

gupta-perioperative-cardiac-risk)

should only be performed on patients who have indica-
tions for the procedure independent of the planned
noncardiac operation. In addition, the perioperative car-
diac mortality rate may be very high in patients who have

Table 3-3. Indications for prophylactic perioperative
beta-blockade.!

Strong Patient already taking beta-blocker to treat
indications ischemia, arrhythmia, or hypertension

Possible Patient with myocardial ischemia detected on
indications preoperative stress testing

Patient with 3 or more Revised Cardiac Risk
Index predictors (see Table 3-2)

'Initial dose recommendations: atenolol 25 mg orally daily, biso-
prolol 2.5 mg orally daily, or metoprolol 25 mg orally twice daily.
The dose of beta-blocker should be carefully titrated to keep heart
rate < 70 beats per minute and systolic blood pressure > 100 mm Hg.

undergone recent intracoronary stenting, especially if
antiplatelet therapy is stopped prematurely. The presumed
mechanism of this increased mortality is acute stent
thrombosis. Therefore, elective surgery should be deferred
for at least 4-6 weeks after placement of a bare-metal stent
and for a full year after placement of a drug-eluting stent.
A retrospective analysis showed that cardiac complication
rates level off 6 months after PCL Thus, surgery could be
considered 6 months after implantation of a drug-eluting
stent if further delay poses significant risks, such as in
patients undergoing surgery for cancer.

Heart Failure & Left Ventricular
Dysfunction

Decompensated HF, manifested by an elevated jugular
venous pressure, an audible third heart sound, or evidence
of pulmonary edema on physical examination or chest
radiography, significantly increases the risk of periopera-
tive cardiac complications. Elective surgery should be
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postponed in patients with decompensated HF until it
can be evaluated and brought under control.

The risk of perioperative cardiac complications is simi-
lar in patients with ischemic or nonischemic cardiomyopa-
thy. HF with reduced ejection fraction likely confers more
risk that HF with preserved ejection fraction. Patients with
a history of symptomatic HF are at higher risk than those
with asymptomatic left ventricular systolic dysfunction.
Guidelines recommend preoperative echocardiography in
patients without known HF with unexplained dyspnea and
in patients with known HF with clinical deterioration. A
small observational study found that routine echocardiog-
raphy in patients with suspected heart disease or those
aged 65 years or older prior to emergency noncardiac sur-
gery frequently led to a change in diagnosis or manage-
ment plan. While this is not an established practice,
preoperative echocardiography should be considered when
there is uncertainty about the patient’s cardiac status.

Patients receiving diuretics and digoxin should have
serum electrolyte and digoxin levels measured prior to
surgery because abnormalities in these levels may increase
the risk of perioperative arrhythmias. Clinicians must be
cautious not to give too much diuretic, since the volume-
depleted patient will be much more susceptible to intraop-
erative hypotension. The surgeon and anesthesiologist
should be made aware of the presence and severity of left
ventricular dysfunction so that appropriate decisions can
be made regarding perioperative fluid management and
intraoperative monitoring.

Valvular Heart Disease

If the severity of valvular lesions is unknown, or if there has
been a recent change in clinical status, echocardiography
should be performed prior to noncardiac surgery. Candi-
dates for valve replacement surgery or valvuloplasty inde-
pendent of the planned noncardiac surgery should have the
valve correction procedure performed first. Patients with
uncorrected severe or symptomatic aortic stenosis are at
particular risk for cardiac complications. They should only
undergo surgery after consultation with a cardiologist and
anesthesiologist. Patients with asymptomatic aortic steno-
sis appeared to be at lower risk than patients with symp-
tomatic aortic stenosis and may be reasonable candidates
for major surgery with appropriate intraoperative and
postoperative monitoring. Patients with mitral stenosis
require heart rate control to prolong diastolic filling time.
Regurgitant valvular lesions are generally less problematic
during surgery because the vasodilatory effect of anesthet-
ics promotes forward flow. Patients with aortic regurgita-
tion likely benefit from afterload reduction and careful
attention to volume status.

Arrhythmias

The finding of a rhythm disturbance on preoperative eval-
uation should prompt consideration of further cardiac
evaluation, particularly when the finding of structural
heart disease would alter perioperative management.
Patients with a rhythm disturbance without evidence of

underlying heart disease are at low risk for perioperative
cardiac complications. There is no evidence that the use of
antiarrhythmic medications to suppress an asymptomatic
arrhythmia alters perioperative risk.

Patients with symptomatic arrhythmias should not
undergo elective surgery until their cardiac condition has
been addressed. Thus, in patients with atrial fibrillation or
other supraventricular arrhythmias, adequate rate control
should be established prior to surgery. Symptomatic ven-
tricular tachycardia must be thoroughly evaluated and
controlled prior to surgery. Patients who have indepen-
dent indications for a permanent pacemaker or implanted
defibrillator should have it placed prior to noncardiac
surgery. The anesthesiologist must be notified that a
patient has an implanted pacemaker or defibrillator so
that steps may be taken to prevent device malfunction
caused by electromagnetic interference from the intraop-
erative use of electrocautery.

Hypertension

Mild to moderate hypertension (systolic blood pressure
below 180 mm Hg and diastolic blood pressure below
110 mm Hg) does not appear to be an independent risk
factor for postoperative MI or cardiac death. No evi-
dence supports delaying surgery in order to better control
mild to moderate hypertension. Most medications for
chronic hypertension should generally be continued up to
and including the day of surgery. Consideration should be
given to holding angiotensin-converting enzyme inhibitors
and angiotensin receptor blockers on the day of surgery in
the absence of HF, since these agents may increase the risk
of intraoperative hypotension and potentiate postoperative
acute kidney injury. Diuretic agents are also frequently
held on the day of surgery to prevent hypovolemia and
electrolyte disorders if they are not needed to control HF;
however, the benefit of this practice is uncertain.

Severe hypertension, defined as a systolic pressure
greater than 180 mm Hg or diastolic pressure greater than
110 mm Hg, does appear to be an independent predictor of
perioperative cardiac complications, including MI and HE
It is reasonable to consider delaying surgery in patients
with such severe hypertension until blood pressure can be
controlled, although it is not known whether the risk of
cardiac complications is reduced with this approach.

Berwanger O et al; VISION Investigators. Association between
pre-operative statin use and major cardiovascular complica-
tions among patients undergoing non-cardiac surgery: the
VISION study. Eur Heart J. 2016 Jan 7;37(2):177-85. [PMID:
26330424]

Bouri S et al. Meta-analysis of secure randomised controlled trials
of B-blockade to prevent perioperative death in non-cardiac
surgery. Heart. 2014 Mar;100(6):456-64. [PMID: 23904357]

Fleisher LA et al. 2014 ACC/AHA Guideline on Perioperative
Cardiovascular Evaluation and Management of Patients
Undergoing Noncardiac Surgery: A Report of the American
College of Cardiology/American Heart Association Task
Force on Practice Guidelines. ] Am Coll Cardiol. 2014 Dec 9;
64(22):e77-137. [PMID: 25091544]
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PULMONARY EVALUATION IN NON-LUNG
RESECTION SURGERY

Pneumonia and respiratory failure requiring prolonged
mechanical ventilation are the most important postopera-
tive pulmonary complications. The occurrence of these
complications has been associated with a significant
increase in mortality and hospital length of stay. Pulmo-
nary thromboembolism is another serious complication;
prophylaxis against venous thromboembolic disease is
described in Chapter 14.

Risk Factors for the Development of
Postoperative Pulmonary Complications

The risk of developing a pulmonary complication is high-
est in patients undergoing cardiac, thoracic, and upper
abdominal surgery, with reported complication rates rang-
ing from 9% to 19%. The risk in patients undergoing lower
abdominal or pelvic procedures ranges from 2% to 5%, and
for extremity procedures, the range is less than 1% to 3%.
The pulmonary complication rate for laparoscopic pro-
cedures appears to be much lower than that for open
procedures. In one series of over 1500 patients who under-
went laparoscopic cholecystectomy, the pulmonary com-
plication rate was less than 1%. Other procedure-related
risk factors include prolonged anesthesia time, need for
general anesthesia, and emergency operations.

It remains unclear which of the many patient-specific
risk factors that have been identified are independent pre-
dictors. Advanced age appears to confer increased risk.
Surgical patients in their seventh decade had a fourfold
higher risk of pulmonary complications compared with
patients under age 50. The presence and severity of sys-
temic disease of any type is associated with pulmonary
complications. In particular, patients with chronic obstruc-
tive pulmonary disease (COPD) or HF have at least twice
the risk compared with patients without these conditions.
A risk calculator for assessing the risk of postoperative
respiratory failure was derived from the NSQIP patient
database (http://www.qxmd.com/calculate-online/respi-
rology/postoperative-respiratory-failure-risk-calculator).
Predictors in this model include the type of surgery, emer-
gency surgery, preoperative sepsis, dependency in activities
of daily living, and the patient’s American Society of Anes-
thesiologists physical status classification.

Patients with well-controlled asthma at the time of sur-
gery are not at increased risk for pulmonary complications.
Obesity causes restrictive pulmonary physiology, which
may increase pulmonary risk in surgical patients. Obstruc-
tive sleep apnea has been associated with a variety of post-
operative complications, particularly in patients undergoing
bariatric surgery. The STOP screening questionnaire asks
whether a patient has snoring, tiredness during the day,
observed apnea, and high blood pressure. The presence of
two or more of these findings had a 78% positive predictive
value for obstructive sleep apnea and was associated with a
doubled risk for postoperative pulmonary complications.
A summary of risk factors for pulmonary complications is
presented in Table 3-4.
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Table 3-4. Clinical risk factors for postoperative
pulmonary complications.

Upper abdominal or cardiothoracic surgery
Prolonged anesthesia time (> 4 hours)
Emergency surgery

Age > 60 years

Chronic obstructive pulmonary disease
Heart failure

Severe systemic disease

Tobacco use (> 20 pack-years)
Impaired cognition or sensorium
Functional dependency or prior stroke
Preoperative sepsis

Low serum albumin level

Obstructive sleep apnea

Pulmonary Function Testing &
Laboratory Studies

The main role for preoperative pulmonary function tests
(PFTs) is to characterize pulmonary disease in patients
with unexplained symptoms prior to major abdominal or
cardiothoracic surgery. In patients with diagnosed lung
disease, PFTs often add little information above clinical
assessment. Furthermore, there is no clear degree of PFT
abnormality that can be used as an absolute contraindica-
tion to non-lung resection surgery. Chest radiographs in
unselected patients also rarely add clinically useful
information. In one study, only 0.1% of routine preopera-
tive chest radiographs changed clinical management. They
may be more useful in patients who are undergoing
abdominal or thoracic surgery, who are over age 50, or who
have known cardiopulmonary disease. Some experts have
also advocated polysomnography to diagnose obstructive
sleep apnea prior to bariatric surgery, but the benefits of
this approach are unproven. Abnormally low or high blood
urea nitrogen levels (indicating malnutrition or kidney
disease, respectively) and hypoalbuminemia predict higher
risk of pulmonary complications and mortality, although
the added value of laboratory testing over clinical assess-
ment is uncertain. Arterial blood gas measurement is not
routinely recommended except in patients with known
lung disease and suspected hypoxemia or hypercapnia.

Perioperative Management

Retrospective studies have shown that smoking cessation
reduced the incidence of pulmonary complications, but
only if it was initiated at least 1-2 months before surgery. A
meta-analysis of randomized trials found that preoperative
smoking cessation programs reduced both pulmonary and
surgical wound complications, especially if smoking cessa-
tion was initiated at least 4 weeks prior to surgery. The
preoperative period may be an optimal time to initiate
smoking cessation efforts. A systematic review found that
smoking cessation programs started in a preoperative
evaluation clinic increased the odds of abstinence at
3-6 months by nearly 60%.
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The incidence of postoperative pulmonary complica-
tions in patients with COPD or asthma may be reduced by
preoperative optimization of pulmonary function. Patients
who are wheezing should receive preoperative therapy with
bronchodilators and, in certain cases, corticosteroids. Anti-
biotics may be beneficial for patients with COPD with
increased sputum production or purulence. Patients
receiving oral theophylline should continue taking the
medication perioperatively. A serum theophylline level
should be measured to rule out toxicity.

Postoperative risk reduction strategies have centered on
promoting lung expansion through the use of incentive
spirometry, continuous positive airway pressure (CPAP),
intermittent positive-pressure breathing (IPPB), and deep
breathing exercises. Although trial results have been mixed,
all these techniques have been shown to reduce the inci-
dence of postoperative atelectasis and, in a few studies, to
reduce the incidence of postoperative pulmonary compli-
cations. In most comparative trials, these methods were
equally effective. Given the higher cost of CPAP and
IPPB, incentive spirometry and deep breathing exercises
are the preferred methods for most patients.

Taylor A et al. Prevention of postoperative pulmonary complica-
tions. Surg Clin North Am. 2015 Apr;95(2):237-54. [PMID:
25814104]

Thomsen T et al. Interventions for preoperative smoking cessa-
tion. Cochrane Database Syst Rev. 2014 Mar 27;3:CD002294.
[PMID: 24671929]

Weingarten TN et al. Predicting postoperative pulmonary com-
plications in high-risk populations. Curr Opin Anaesthesiol.
2013 Apr;26(2):116-25. [PMID: 23407151]

EVALUATION OF THE PATIENT WITH
LIVER DISEASE

Patients with serious liver disease are at increased risk for
perioperative morbidity and demise. Appropriate preop-
erative evaluation requires consideration of the effects of
anesthesia and surgery on postoperative liver function and
of the complications associated with anesthesia and sur-
gery in patients with preexisting liver disease.

The Effects of Anesthesia &
Surgery on Liver Function

Postoperative elevation of serum aminotransferase levels is
a relatively common finding after major surgery. Most of
these elevations are transient and not associated with
hepatic dysfunction. While direct hepatotoxicity is rare
with modern anesthetics agents, these medications may
cause deterioration of hepatic function via intraoperative
reduction in hepatic blood flow leading to ischemic injury.
Intraoperative hypotension, hemorrhage, and hypoxemia
may also contribute to liver injury.

Risk Assessment in Surgical Patients
with Liver Disease

Screening unselected patients with liver function tests
has a low yield and is not recommended. Patients with

suspected or known liver disease based on history or physi-
cal examination, however, should have measurement of
liver enzyme levels as well as tests of hepatic synthetic
function performed prior to surgery.

Acute hepatitis increases surgical mortality risk. In
three small series of patients with acute viral hepatitis who
underwent abdominal surgery, the mortality rate was
roughly 10%. Similarly, patients with undiagnosed alco-
holic hepatitis had high mortality rates when undergoing
abdominal surgery. Thus, elective surgery in patients with
acute viral or alcoholic hepatitis should be delayed until the
acute episode has resolved. In the absence of cirrhosis or
synthetic dysfunction, chronic viral hepatitis is unlikely
to increase risk significantly. A large cohort study of
hepatitis C seropositive patients who underwent surgery
found a mortality rate of less than 1%. Similarly, nonalco-
holic fatty liver disease without cirrhosis probably does not
pose a serious risk in surgical patients.

In patients with cirrhosis, postoperative complica-
tion rates correlate with the severity of liver dysfunction.
Traditionally, severity of dysfunction has been assessed
with the Child-Turcotte-Pugh score (see Chapter 16).
Patients with Child-Turcotte-Pugh class C cirrhosis who
underwent portosystemic shunt surgery, biliary surgery, or
trauma surgery during the 1970s and 1980s had a 50-85%
mortality rate. Patients with Child-Turcotte-Pugh class A
or B cirrhosis who underwent abdominal surgery during
the 1990s, however, had relatively low mortality rates
(hepatectomy 0-8%, open cholecystectomy 0-1%, laparo-
scopic cholecystectomy 0-1%). A conservative approach
would be to avoid elective surgery in patients with Child-
Turcotte-Pugh class C cirrhosis and pursue it with great
caution in class B patients. The Model for End-stage Liver
Disease (MELD) score, based on serum bilirubin and cre-
atinine levels, and the prothrombin time expressed as the
International Normalized Ratio, also predicted surgical
mortality and outperformed the Child-Turcotte-Pugh clas-
sification in some studies. A web-based risk assessment
calculator incorporating age and MELD score can predict
both perioperative and long-term mortality (http://
www.mayoclinic.org/medical-professionals/model-end-
stage-liver-disease/post-operative- mortality-risk-patients-
cirrhosis).

In addition, when surgery is elective, it is prudent to
attempt to reduce the severity of ascites, encephalopathy,
and coagulopathy preoperatively. Ascites is a particular
problem in abdominal operations, where it can lead to
wound dehiscence or hernias. Great care should be taken
when using analgesics and sedatives, as these can worsen
hepatic encephalopathy. In general, short-acting agents
and lower doses should be used. Patients with coagulopa-
thy should receive vitamin K (if there is concern for con-
comitant malnutrition) and may need fresh frozen plasma
transfusion at the time of surgery.

Im GY et al. Surgery in patients with portal hypertension: a
preoperative checklist and strategies for attenuating risk. Clin
Liver Dis. 2014 May;18(2):477-505. [PMID: 24679507]

Nicoll A. Surgical risk in patients with cirrhosis. ] Gastroenterol
Hepatol. 2012 Oct;27(10):1569-75. [PMID: 22694313]
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PREOPERATIVE HEMATOLOGIC EVALUATION

Three of the more common clinical situations faced by the
medical consultant are the patient with anemia, the assess-
ment of bleeding risk, and the perioperative management
of long-term anticoagulation.

Preoperative anemia is common, with a prevalence of
43% in alarge cohort of elderly veterans undergoing surgery.
The main goals of the preoperative evaluation of the anemic
patient are to determine the need for preoperative diagnostic
evaluation and the need for transfusion. When feasible, the
diagnostic evaluation of the patient with previously
unrecognized anemia should be done prior to surgery
because certain types of anemia (particularly those due to
sickle cell disease, hemolysis, and acute blood loss) have
implications for perioperative management. These types
of anemia are typically associated with an elevated reticulo-
cyte count. While preoperative anemia is associated with
higher perioperative morbidity and mortality, it is not
known whether correction of preoperative anemia with
transfusions or erythropoiesis-stimulating agents will
improve postoperative outcomes. Determination of the need
for preoperative transfusion in an individual patient must
consider factors other than the absolute hemoglobin level,
including the presence of cardiopulmonary disease, the type
of surgery, and the likely severity of surgical blood loss. The
few studies that have compared different postoperative
transfusion thresholds failed to demonstrate improved out-
comes with a more aggressive transfusion strategy. One trial
randomized hip fracture patients, most of whom had cardio-
vascular disease, to either transfusion to maintain a hemo-
globin level greater than 10 g/dL (100 g/L) or transfusion for
symptomatic anemia. Patients receiving symptom-triggered
transfusion received far fewer units of packed red blood cells
without increased mortality or complication rates.
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The most important component of the bleeding risk
assessment is a directed bleeding history (see Table 3-1).
Patients who provide a reliable history of no abnormal
bleeding on directed bleeding history and have no sugges-
tion of abnormal bleeding on physical examination are at
very low risk for having an occult bleeding disorder. Labo-
ratory tests of hemostatic parameters in these patients are
generally not needed. When the directed bleeding history
is unreliable or incomplete, or when abnormal bleeding is
suggested, a formal evaluation of hemostasis should be
done prior to surgery and should include measurement of
the prothrombin time, activated partial thromboplastin
time, and platelet count (see Chapter 13).

Patients receiving long-term oral anticoagulation are at
risk for thromboembolic complications when an operation
requires interruption of this therapy. “Bridging” antico-
agulation, where unfractionated or low-molecular-
weight heparin is administered parenterally while oral
anticoagulants are held, is commonly practiced, but its
benefit is unproven and there is the potential for harm.
A randomized trial of bridging anticoagulation in surgical
patients taking warfarin for atrial fibrillation demonstrated
no difference in thromboembolism. Bleeding complica-
tions were twice as common in patients who received
bridging anticoagulation. Most experts recommend bridg-
ing therapy only in patients at high risk for thromboembo-
lism. An approach to perioperative anticoagulation
management is shown in Table 3-5, but the recommenda-
tions must be considered in the context of patient prefer-
ence and hemorrhagic risk. The newer oral anticoagulants
should be withheld several days prior to surgery, based on
the patient’s renal function (Table 3-6). There are only
limited options to reverse the anticoagulant effect of these
medications, so they should only be restarted after surgery
when adequate hemostasis is assured. These agentstake effect

Table 3-5. Recommendations for perioperative anticoagulation management.

Thromboembolic Risk without Anticoagulation

Low (eg, atrial fibrillation with no more than two other
stroke risk factors," mechanical bileaflet aortic valve
prosthesis with no other stroke risk factors, or single
venous thromboembolism > 3 months ago without
hypercoagulability condition?)

)

S VN]

Recommendation

1. Stop warfarin 5 days before surgery

Measure INR the day before surgery to confirm that it is acceptable
(< 1.6 for most operations)

. Resume warfarin when hemostasis permits

. No bridging with parenteral anticoagulants before or after surgery

High (eg, atrial fibrillation or mechanical heart valve 1. Stop warfarin 5 days before surgery

N

with stroke < 3 months prior, mechanical mitral valve
prosthesis, caged-ball or tilting disk valve prosthesis, or

. Begin bridging with therapeutic dose UFH infusion or LMWH 2 days after
stopping oral anticoagulation

venous thrombosis < 3 months ago or associated with 3. Administer last dose of LMWH 24 hours before surgery; discontinue UFH

hypercoagulability condition?)

4-6 hours before surgery

4. Measure INR the day before surgery to confirm that it is acceptable
(< 1.6 for most operations)

5. Resume warfarin when hemostasis permits

6. If hemostasis permits, resume bridging with therapeutic dose UFH infusion
or LMWH beginning 48-72 hours after surgery and continuing until the
INR is therapeutic

"Heart failure, hypertension, diabetes mellitus, age > 75 years.

“Patients should receive venous thromboembolism prophylaxis after surgery (see Chapter 14).
INR, international normalized ratio; LMWH, low-molecular-weight heparin; UFH, unfractionated heparin.
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Table 3-6. Recommendations for preoperative management of direct-acting oral anticoagulants.

Creatinine Clearance Dabigatran

Hold 4-6 doses
Hold 6-8 doses

>50 mL/min/1.73 m? (0.83 mL/s/m?)
30-50 mL/min/1.73 m? (0.5-0.83 mL/s/m?)

Rivaroxaban Apixaban Edoxaban
Hold 2 doses Hold 4 doses Hold 2 doses
Hold 2 doses Hold 6 doses Hold 2 doses

'Recommendations are for the number of doses to hold before the day of surgery for complete reversal of anticoagulant effect. If mild to
moderate anticoagulant effect at time of procedure is desired, the number of held doses should be reduced by 50%.

immediately, and no bridging is required when they are
restarted (see Chapter 14).

Clevenger B et al. Pre-operative anaemia. Anaesthesia. 2015
Jan;70(Suppl 1):2-8, e6-8. [PMID: 25440391]

Douketis J D et al; BRIDGE Investigators. Perioperative bridging
anticoagulation in patients with atrial fibrillation. N Engl J
Med. 2015 Aug 27;373(9):823-33. [PMID: 26095867]

Douketis JD et al. Perioperative management of antithrombotic
therapy: Antithrombotic Therapy and Prevention of Throm-
bosis, 9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2
Suppl):e326S-50S. Erratum in: Chest. 2012 Apr;141(4):1129.
[PMID: 22315266]

Lai A et al. Perioperative management of patients on new oral anti-
coagulants. Br ] Surg. 2014 Jun;101(7):742-9. [PMID: 24777590]

NEUROLOGIC EVALUATION

Delirium can occur after any major operation but is particu-
larly common after hip fracture repair and cardiovascular
surgery, where the incidence is 30-60%. Postoperative
delirium has been associated with higher rates of major
postoperative cardiac and pulmonary complications, poor
functional recovery, increased length of hospital stay,
increased risk of subsequent dementia and functional
decline, and increased mortality. Several preoperative and
postoperative factors have been associated with the develop-
ment of postoperative delirium. Delirium occurred in half of
the patients with at least three of the risk factors listed in
Table 3-7.

Two types of intervention to prevent delirium have been
evaluated: focused geriatric care and psychotropic medica-
tions. In a randomized trial of hip fracture surgery patients,

Table 3-7. Risk factors for the development of
postoperative delirium.

Preoperative factors
Age > 70 years
Alcohol abuse
Cognitive impairment
Poor physical function status
Markedly abnormal serum sodium, potassium, or glucose level
Aortic, thoracic, hip fracture, or emergency surgery

Postoperative factors
Use of meperidine or benzodiazepines, anticholinergics,
antihistamines
Postoperative hematocrit < 30%
Use of urinary catheters

those who received daily visits and targeted recommenda-
tions from a geriatrician had a lower risk of postoperative
delirium (32%) than the control patients (50%). Common
interventions to prevent delirium were minimizing the
use of benzodiazepines and anticholinergic medications,
maintenance of regular bowel function, and early discon-
tinuation of urinary catheters. Other studies comparing
postoperative care in specialized geriatrics units with stan-
dard wards have shown similar reductions in the incidence
of delirium. Limited data support the effectiveness of using
low doses of neuroleptics to prevent postoperative delirium,
but this practice is uncommon.

Only a minority of patients with postoperative delirium
will have a single, reversible etiology for their condition.
Evaluation of delirious patients should exclude electrolyte
derangements, occult urinary tract infection, and adverse
effects from psychotropic medications. Opioids, benzodi-
azepines, anticholinergic agents, and antispasmodics are
often implicated in postoperative delirium. Conservative
management includes reassuring and reorienting the
patient; eliminating unneeded psychotropic medication,
intravenous lines, and urinary catheters; and keeping the
patient active during the day while allowing uninterrupted
sleep at night. In situations where delirium jeopardizes
patient or provider safety, low doses of neuroleptic agents
are preferred over the use of benzodiazepines.

Stroke complicates less than 1% of all surgical proce-
dures but may occur in 1-6% of patients undergoing car-
diac or carotid artery surgery. Most of the strokes in
cardiac surgery patients are embolic in origin, and about
half occur within the first postoperative day. Stroke after
cardiac surgery is associated with significantly increased
mortality, up to 22% in some studies. A retrospective
analysis found that patients who had previously suffered a
stroke had an 18% risk of MI, recurrent stroke, or cardiac
death if they underwent noncardiac surgery within 3
months of the stroke. This risk declined over time and
reached a plateau 9 months after the stroke, suggesting a
benefit to delaying elective surgery.

Symptomatic carotid artery stenosis is associated with a
high risk of stroke in patients undergoing cardiac surgery.
In general, symptomatic carotid lesions should be treated
prior to elective cardiac surgery. In contrast, most studies
suggest that asymptomatic carotid bruits and asymptom-
atic carotid stenosis are associated with little or no
increased risk of stroke in surgical patients. Prophylactic
carotid endarterectomy or stenting in patients with asymp-
tomatic carotid artery disease is unlikely to be beneficial in
most patients, as the stroke risk of the carotid procedure



PREOPERATIVE EVALUATION & PERIOPERATIVE MANAGEMENT

likely outweighs any risk reduction it provides in a subse-
quent operation. On the other hand, patients with inde-
pendent indications for such procedures (see Chapter 12)
should probably have the carotid operation prior to the
elective surgery.

Javedan H et al. Management of common postoperative compli-
cations: delirium. Clin Geriatr Med. 2014 May;30(2):271-8.
[PMID: 24721366]

Mashour GA et al. Neurological complications of surgery and
anaesthesia. Br ] Anaesth. 2015 Feb;114(2):194-203. [PMID:
25204699]

van Meenen LC et al. Risk prediction models for postoperative
delirium: a systematic review and meta-analysis. ] Am Geriatr
Soc. 2014 Dec;62(12):2383-90. [PMID: 25516034]

MANAGEMENT OF ENDOCRINE DISEASES

Diabetes Mellitus

The most challenging issue in diabetic patients is the main-
tenance of glucose control during the perioperative period.
The increased secretion of cortisol, epinephrine, glucagon,
and growth hormone during surgery is associated with insu-
lin resistance and hyperglycemia in diabetic patients. The
goal of management is the prevention of severe hypergly-
cemia or hypoglycemia in the perioperative period.

Cohort studies demonstrate that poor preoperative
glycemic control, as indicated by an elevated hemoglobin
A, _level, is associated with a greater risk of surgical com-
plications, particularly infections. However, a strategy of
delaying surgery until glycemic control improves has not
been rigorously studied. The ideal postoperative blood
glucose level is not known. Trials have demonstrated that
tighter perioperative glycemic control leads to better clini-
cal outcomes in cardiac surgery patients in a critical care
unit. This finding is not generally applicable to other surgi-
cal patients, however, as a subsequent trial demonstrated
increased mortality with tight control in surgical patients
in an intensive care unit. Data are lacking on risks and
benefits of tight control in patients outside of intensive care
units. The American College of Physicians recommends
maintaining serum glucose between 140 mg/dL and
200 mg/dL (7.8-11.1 mmol/L), whereas the British
National Health Service guidelines recommend a range of
108-180 mg/dL (6-10 mmol/L).

The specific pharmacologic management of diabetes
during the perioperative period depends on the type of
diabetes (insulin-dependent or not), the level of glycemic
control, and the type and length of surgery. Oral hypogly-
cemic agents should be held on the day of surgery. They
should not be restarted after surgery until oral intake is
adequate and unlikely to be interrupted. For patients tak-
ing insulin, a common practice is to reduce the last preop-
erative dose of long-acting, basal insulin by 50% and hold
short-acting nutritional insulin. Most patients with type 1
diabetes and some with type 2 diabetes will need an intra-
venous insulin infusion perioperatively. Consultation with
an endocrinologist should be strongly considered when
patients with type 1 diabetes mellitus undergo major
surgery. All diabetic patients require frequent blood

CMDT 2017 53

glucose monitoring to prevent hypoglycemia and to ensure
prompt treatment of hyperglycemia. Perioperative use of
corticosteroids, common in neurosurgical and organ trans-
plant procedures, increases glucose intolerance. Patients
receiving corticosteroids often require additional short-
acting insulin with meals, while their fasting glucose levels
and basal insulin requirements may remain relatively
unchanged.

Corticosteroid Replacement

Perioperative complications (predominantly hypoten-
sion) resulting from primary or secondary adrenocortical
insufficiency are rare. The common practice of adminis-
tering high-dose corticosteroids during the perioperative
period in patients at risk for adrenocortical insufficiency
has not been rigorously studied. While definitive recom-
mendations regarding perioperative corticosteroid ther-
apy cannot be made, a conservative approach would be to
consider any patient who has received the equivalent of at
least 7.5 mg of prednisone daily for 3 weeks within the
past year to be at risk for having adrenocortical insuffi-
ciency. Patients who have been taking less than 5 mg of
prednisone daily and those receiving alternate-day corti-
costeroid dosing are unlikely to require supplemental
coverage. A commonly used regimen is 100 mg of hydro-
cortisone given intravenously daily, divided every 8 hours,
beginning before induction of anesthesia and continuing
for 24-48 hours. Tapering the dose is not necessary.
Patients receiving long-term maintenance corticosteroid
therapy should also continue their usual dose throughout
the perioperative period.

Thyroid Disease

Severe symptomatic hypothyroidism has been associated
with perioperative complications, including intraoperative
hypotension, HF, cardiac arrest, and death. Elective surgery
should be delayed in patients with severe hypothyroidism
until adequate thyroid hormone replacement can be
achieved. Similarly, patients with symptomatic hyperthy-
roidism are at risk for perioperative thyroid storm and
should not undergo elective surgery until their thyrotoxico-
sis is controlled. An endocrinologist should be consulted if
emergency surgery is needed in such patients. Conversely,
patients with asymptomatic or mild hypothyroidism gener-
ally tolerate surgery well, with only a slight increase in the
incidence of intraoperative hypotension; surgery need not
be delayed for the month or more required to ensure ade-
quate thyroid hormone replacement.

Njoku M]J. Patients with chronic endocrine disease. Med Clin
North Am. 2013 Nov;97(6):1123-37. [PMID: 24182723]

Sebranek JJ et al. Glycaemic control in the perioperative period.
BrJ] Anaesth.2013 Dec;111(Suppl 1):i18-34. [PMID: 24335396]

KIDNEY DISEASE

Approximately 1% of patients suffer a significant reduc-
tion in kidney function after major surgery. The risk is
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Table 3-8. Risk factors for the development of
postoperative acute kidney failure.

Preoperative chronic kidney disease

Aortic and major peripheral vascular surgery
Cardiac surgery

Severe heart failure

Preoperative jaundice

Age > 70 years

Diabetes mellitus

COPD requiring daily bronchodilator therapy
ACE inhibitor or ARB therapy

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor
blocker; COPD, chronic obstructive pulmonary disease.

much higher, however, in patients undergoing cardiac
operations, where 10-30% of patients develop acute kid-
ney injury. The development of acute kidney injury is an
independent predictor of mortality, even if renal dys-
function resolves. The mortality associated with the
development of perioperative acute kidney injury that
requires dialysis exceeds 50%. Risk factors associated with
postoperative deterioration in kidney function are shown
in Table 3-8. Several medications, including “renal-dose”
dopamine, mannitol, N-acetylcysteine, and clonidine,
have been evaluated in an attempt to preserve kidney
function during the perioperative period. None of these
has proved effective in clinical trials and generally should
not be used for this indication. Maintenance of adequate
intravascular volume is likely to be the most effective
method to reduce the risk of perioperative deterioration
in kidney function. Exposure to renal-toxic agents, such
as nonsteroidal anti-inflammatory drugs and intravenous
contrast, should be minimized or avoided. Angiotensin-
converting enzyme inhibitors and angiotensin receptor
blockers reduce renal perfusion and may increase the risk
of perioperative acute kidney injury. Although firm evi-
dence is lacking, it may be useful to temporarily discon-
tinue these medications in patients at risk for perioperative
acute kidney injury.

Although the mortality rate for elective major surgery is
low (1-4%) in patients with dialysis-dependent chronic
kidney disease, the risk for perioperative complications,
including postoperative hyperkalemia, pneumonia, fluid
overload, and bleeding, is substantially increased. Postop-
erative hyperkalemia requiring emergent hemodialysis has
been reported to occur in 20-30% of patients. Patients
should undergo dialysis preoperatively within 24 hours
before surgery, and their serum electrolytelevels should be
measured just prior to surgery and monitored closely dur-
ing the postoperative period.

Ng SY et al. Prediction of acute kidney injury within 30 days of
cardiac surgery. ] Thorac Cardiovasc Surg. 2014 Jun; 147(6):
1875-83. [PMID: 23993316]

Romagnoli S et al. Postoperative acute kidney injury. Minerva
Anestesiol. 2015 Jun;81(6):684-96. [PMID: 25057935]

ANTIBIOTIC PROPHYLAXIS OF SURGICAL
SITE INFECTIONS

Surgical site infection is estimated to occur in roughly 4% of
general or vascular operations. Although the type of proce-
dure is the main factor determining the risk of developing a
surgical site infection, certain patient factors have been
associated with increased risk, including diabetes mellitus,
older age, obesity, heavy alcohol consumption, admission
from a long-term care facility, and multiple medical comor-
bidities. For most major procedures, the use of prophylac-
tic antibiotics has been demonstrated to reduce the
incidence of surgical site infections significantly. Multiple
studies have evaluated the effectiveness of different antibi-
otic regimens for various surgical procedures. Several gen-
eral conclusions can be drawn from these data. First,
substantial evidence suggests that a single dose of an appro-
priate intravenous antibiotic—or combination of antibiotics—
is as effective as multiple-dose regimens that extend into the
postoperative period. For longer procedures, the dose should
be repeated every 3-4 hours to ensure maintenance of a
therapeutic serum level. Second, for most procedures, a first-
generation cephalosporin is as effective as later-generation
agents. Third, prophylactic antibiotics should be given intra-
venously at induction of anesthesia or roughly 30-60 minutes
prior to the skin incision.

Other strategies to prevent surgical site infections have
proven to be controversial. Evidence suggests that nasal
carriage with Staphylococcus aureus is associated with a
twofold to ninefold increased risk of surgical site and
catheter-related infections in surgical patients. Treatment
of nasal carriers of S aureus with 2% mupirocin ointment
(twice daily intranasally for 3 days) prior to cardiac surgery
decreases the risk of surgical site infections. However, in a
cohort study, universal screening for methicillin-resistant
S aureus in surgical patients failed to reduce infection rates
from this pathogen. High-concentration oxygen delivered
in the immediate postoperative period may reduce surgical
site infections in patients undergoing colorectal surgery or
operations requiring general anesthesia. Preoperative bath-
ing with antiseptic agents and preoperative hair removal
are common practices but have not demonstrated a reduc-
tion in surgical site infections in randomized trials. The use
of razors for hair removal actually seems to increase the
risk of surgical site infections and is therefore specifically
not recommended. If preoperative hair removal is indi-
cated, the use of clippers is preferred.

Guidelines for antibiotic prophylaxis against infective
endocarditis in patients undergoing invasive procedures
are presented in Chapter 33. The American Association of
Orthopaedic Surgeons recommends consideration of pro-
phylactic antibiotics in patients with prosthetic joints on a
case-by-case basis. More definitive or evidence-based
guidelines for antibiotic prophylaxis against prosthetic
joint infection are lacking.

Najjar PA et al. Prophylactic antibiotics and prevention of surgi-
cal site infections. Surg Clin North Am. 2015 Apr;95(2):
269-83. [PMID: 25814106]
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GENERAL PRINCIPLES OF GERIATRIC CARE

The following principles help in caring for older adults:

1. Many disorders are multifactorial in origin and are best
managed by multifactorial interventions.

2. Diseases often present atypically.
3. Not all abnormalities require evaluation and treatment.

4. Complex medication regimens, adherence problems,
and polypharmacy are common challenges.

ASSESSMENT OF THE OLDER ADULT

In addition to conventional assessment of symptoms and
diseases, comprehensive assessment addresses three topics:
prognosis, values and preferences, and ability to function
independently. Comprehensive assessment is warranted
before major clinical decisions are made.

Assessment of Prognosis

When an older person’s life expectancy is longer than
10 years (ie, 50% of similar persons live longer than 10 years),
it is reasonable to consider effective tests and treatments
much as they are considered in younger persons. When life
expectancy is less than 10 years (and especially when it is
much less), choices of tests and treatments should be made
on the basis of their ability to improve that particular
patient’s prognosis and quality of life given that patient’s
shorter life expectancy. The relative benefits and harms of
tests and treatments often change as prognosis worsens.

When an older patient’s clinical situation is dominated
by a single disease process (eg, lung cancer metastatic to
brain), prognosis can be estimated well with a disease-
specific instrument. Even in this situation, however,
prognosis generally worsens with age (especially age over
90 years) and with the presence of serious age-related
conditions, such as dementia, malnutrition, or impaired
ability to walk.

When an older patient’s clinical situation is not domi-
nated by a single disease process, prognosis can be esti-
mated initially by considering basic demographic and
health elements (Figure 4-1). For example, less than 25% of
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men aged 95 will live 5 years, whereas nearly 75% of
women aged 70 will live 10 years. The prognosis of older
persons living at home can be estimated by considering
age, sex, comorbid conditions, and function (Table 4-1).
The prognosis of older persons discharged from the hospi-
tal is worse than that of those living at home and can be
estimated by considering sex, comorbid conditions, and
function at discharge (Table 4-2).

Assessment of Values & Preferences

Although patients vary in their values and preferences,
most frail older patients prioritize maintaining their inde-
pendence over prolonging survival. Values and preferences
are determined by speaking directly with a patient or, when
the patient cannot express preferences reliably, with the
patient’s surrogate. The clinician might ask a patient con-
sidering a hip replacement, “How would you like your hip
pain and function to be different? Tell me about the risk
and discomfort you are willing to go through to achieve
that improvement.”

In assessing values and preferences, it is important to
keep in mind the following:

1. Patients are experts about their preferences for out-
comes and experiences; however, they of ten do not have
adequate information to express informed preferences
for specific tests or treatments.

2. Patients’ preferences of ten change over time. For exam-
ple, some patients find living with a disability more
acceptable than they thought before experiencing it.

Assessment of Function

People often lose function in multiple domains as they age,
with the result that they may not be able to do some activi-
ties as quickly or capably and may need assistance with
other activities. Assessment of function improves prognos-
tic estimates. Assessment of function is essential to deter-
mining an individual’s needs in the context of their
values and preferences and the possible effects of pre-
scribed treatment.

About one-fourth of patients over age 65 and half of
persons older than 85 have impairments in their basic
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Figure 4-1. Median life expectancy of older women
and men. (Adapted, with permission, from Walter LC et al.
Screening for colorectal, breast, and cervical cancer in the
elderly: a review of the evidence. Am J Med. 2005
Oct;118(10):1078-86. Copyright © Elsevier)

activities of daily living (ADLs): bathing, dressing, eating,
transferring from bed to chair, continence, toileting, or
instrumental activities of daily living (IADLs): transpor-
tation, shopping, cooking, using the telephone, managing
money, taking medications, housecleaning, laundry.

Functional Screening Instrument

Functional screening should include assessment of ADLs
and IADLs and questions to detect weight loss, falls, incon-
tinence, depressed mood, self-neglect, fear for personal
safety, and common serious impairments (eg, hearing,
vision, cognition, and mobility). Standard functional
screening measures may not be useful in capturing subtle
impairments in highly functional independent elders. One
technique for these patients is to identify and regularly ask
about a target activity, such as bowling or gardening. If the
patient begins to have trouble with or discontinues such an
“advanced” ADL, it may indicate early impairment, such as
onset of cognitive impairment, incontinence, or worsening
hearing loss, which additional gentle questioning or assess-
ment may uncover.

Table 4-1. Prognostic factors, “risk points,” and 4-year
mortality rates for older persons living at home.

Prognostic Factor Risk Points
Age
60-64 years 1
65-69 years
70-74 years
75-79 years
80-84 years

85 years and older

N N 1w N

Male sex

Comorbid conditions reported by
patients

Diabetes mellitus
Cancer

Lung disease

N NN =

Heart failure

Body mass index < 25

—

Current smoker 2
Function

Bathing difficulty 2

Difficulty handling finances 2

Difficulty walking several blocks 2

Sum of Risk Points 4-year Mortality Rate

1-2 2%
3-6 7%
7-10 19%
>10 53%

Reprinted, with permission, from Lee SJ et al. Development and
validation of a prognostic index for 4-year mortality in older adults.
JAMA. 2006 Feb 15;295(7):801-8. Copyright © 2006 American
Medical Association. All rights reserved.

Frailty

Frailty is a syndrome characterized by multisystem dys-
regulation that usually includes chronic inflammation,
sarcopenia (age-related loss of muscle mass, strength, or
function), neuroendocrine function alterations, and loss of
functional reserve. Persons with frailty are at increased
risk for functional decline and death. There is not one
universally agreed upon definition or assessment tool for
frailty, although several are in use. Elements of the frailty
syndrome include slow gait speed, low hand grip strength,
weight loss, low energy expenditure, and in some persons,
cognitive decline. The ideal strategies for preventing and
treating the frailty syndrome are unknown. At present,
treatment is largely supportive, multifactorial, and indi-
vidualized based on patient goals, life expectancy, and
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Table 4-2. Prognostic factors,“risk points,”and 1-year
mortality rates for older patients discharged from the
hospital after an acute medical illness.

Prognostic Factor Risk Points
Male sex 1
Comorbid conditions reported
by patients
Cancer, metastatic 8
Cancer, not metastatic 3
Serum creatinine > 3 mg/dL 2
Albumin < 3 mg/dL 2
Albumin 3.0-3.4 mg/dL 1
Function
Dependent in 1-4 ADL' 2
Dependent in 5 ADL' 5
Sum of Risk Points 1-year Mortality Rate
0-1 4%
2-3 19%
4-6 34%
>6 64%

TADL refers to five activities of daily living: bathing, dressing, trans-
ferring, using the toilet, and eating.

Reprinted, with permission, from Walter LC et al. Development and
validation of a prognostic index for 1-year mortality in older adults
after hospitalization. JAMA. 2001 Jun 20;285(23):2987-94. Copyright
© 2001 American Medical Association. All rights reserved.

comorbidities. Exercise, particularly strength and resis-
tance training, is the intervention with the strongest evi-
dence for benefit. Sometimes, transitioning a patient to a
palliative care-only approach or a hospice program is the
most appropriate clinical intervention when efforts to pre-
vent functional decline fail.

Butler M et al. Decision aids for advance care planning: an over-
view of the state of the science. Ann Intern Med. 2014 Sep
161(6):408-18. [PMID: 25069709]

Clegg A et al. Frailty in elderly people. Lancet. 2013 Mar 2;
381(9868):752-62. Erratum in: Lancet. 2013 Oct 19;
382(9901):1328. [PMID: 23395245]

Fried TR et al. The effects of comorbidity on the benefits and
harms of treatment for chronic disease: a systematic review.
PLoS One. 2014 Nov 17;9(11):e112593. [PMID: 25402463]

Piers RD et al. Advance Care Planning in terminally ill and frail
older persons. Patient Educ Couns. 2013 Mar;90(3):323-9.
[PMID: 21813261]

Ward KT et al. Do internal medicine residents know enough
about skilled nursing facilities to orchestrate a good care tran-
sition? ] Am Med Dir Assoc. 2014;15(11):841-3. [PMID:
25282630]

Yourman LC et al. Prognostic indices for older adults: a system-
atic review. JAMA. 2012 Jan 11;307(2):182-92. [PMID:
22235089]
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MANAGEMENT OF COMMON GERIATRIC
PROBLEMS

1. Dementia

» Progressive decline of intellectual function.

» Loss of short-term memory and at least one other
cognitive deficit.

> Deficit severe enough to cause impairment of
function.

» Not delirious.

General Considerations

Dementia is an acquired, persistent, and progressive
impairment in intellectual function, with compromise of
memory and at least one other cognitive domain, most
commonly aphasia (typically, word-finding difficulty),
apraxia (inability to perform motor tasks, such as cutting a
loaf of bread, despite intact motor function), agnosia
(inability to recognize objects), and impaired executive
function (poor abstraction, mental flexibility, planning,
and judgment). The diagnosis of dementia requires a sig-
nificant decline in function that is severe enough to inter-
fere with work or social life.

Dementia has a prevalence that doubles every 5 years in
the older population, reaching 30-50% at age 85. Alzheimer
disease accounts for roughly two-thirds of dementia cases
in the United States, with vascular dementia (either alone
or combined with Alzheimer disease) and dementia with
Lewy bodies accounting for much of the rest.

Depression and delirium are also common in elders,
may coexist with dementia, and may also present with
cognitive impairment. Depression is a common concomi-
tant of early dementia. A patient with depression and cog-
nitive impairment whose intellectual function improves
with treatment of the mood disorder has an almost fivefold
greater risk of suffering irreversible dementia later in life.
Delirium, characterized by acute confusion, occurs much
more commonly in patients with underlying dementia.

Clinical Findings
A. Screening

1. Cognitive impairment—The Medicare Annual Wellness
Visit mandates that clinicians assess patients for cognitive
impairment. However, according to the US Preventive Ser-
vices Task Force, there is insufficient evidence to recom-
mend for or against screeningall older adults for cognitive
impairment. While there is logic in the argument that early
detection may improve future planning and patient out-
comes, empiric evidence that demonstrates a clear benefit
for either patients or caregivers is lacking.

When there is suspicion of cognitive impairment, the
combination of a three-item word recall with a clock
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drawing task (also known as the “mini-cog”) is a simple,
quick screening test. The clinician asks the patient to repeat
three items followed by instructions to draw the face of a
clock, or pre-draws a four-inch circle on a sheet of paper
and instructs the patient to “draw a clock” with the time set
at 10 minutes after 11. If the patient recalls all three items
after 3 minutes, the test is considered normal, and there is
no need to score the clock. Conversely, if the patient recalls
zero items, the test is considered abnormal, and there is no
need to score the clock. When the patient recalls one or two
items, the test is normal when the clock is drawn correctly
(numbers in the proper position and the time accurately
portrayed). When a patient fails this simple screen, further
cognitive evaluation with a standardized instrument is war-
ranted. The Montreal Cognitive Assessment (MoCA®) is
a 30-point test that takes about 10 minutes to administer
and examines several areas of cognitive function. A score
below 26 is considered abnormal. Free downloadable
versions in multiple languages are available at http://www.
mocatest.org.

2. Decision-making capacity—Cognitively impaired
elders commonly face serious medical decisions, and the
clinicians involved in their care must ascertain whether the
capacity exists to make medical decisions. The following
five elements should be considered in a thorough assess-
ment: (1) ability to express a choice; (2) understanding
relevant information about the risks and benefits of
planned therapy and the alternatives (including no treat-
ment), in the context of on€’s values; (3) comprehension of
the problem and its consequences; (4) ability to reason; and
(5) consistency of choice. A patient’s choice should follow
from an understanding of the consequences.

Sensitivity must be used in applying these five compo-
nents to people of various cultural backgrounds. Decision-
making capacity varies over time. Furthermore, the capacity
to make a decision is a function of the decision in question.
A woman with mild dementia may lack the capacity to
consent to coronary artery bypass grafting yet retain the
capacity to designate a surrogate decision-maker.

B. Symptoms and Signs

The clinician can gather important information about the
type of dementia by asking about (1) the rate of progres-
sion of the deficits as well as their nature (including any
personality or behavioral change); (2) the presence of
other neurologic symptoms, particularly motor problems;
(3) risk factors for HIV; (4) family history of dementia;
and (5) medications, with particular attention to recent
changes.

Work-up is directed at identifying any potentially
reversible causes of dementia. However, such cases are rare.
For a detailed description of the symptoms and signs of
different forms of dementia, see Chapter 24.

C. Physical Examination

The neurologic examination emphasizes assessment of
mental status but should also include evaluation for sen-
sory deficits, previous strokes, parkinsonism, or periph-
eral neuropathy. The remainder of the physical

examination should focus on identifying comorbid condi-
tions that may aggravate the individual’s disability. For a
detailed description of the neuropsychological assess-
ment, see Chapter 24.

D. Laboratory Findings

Laboratory studies should include a complete blood count
and serum electrolytes, calcium, creatinine, glucose, thy-
roid-stimulating hormone (TSH), and vitamin B, levels.
While hypothyroidism or vitamin B , deficiency may con-
tribute to the cognitive impairment, treating these condi-
tions typically does not completely reverse the dementia.
HIV and rapid plasma reagin (RPR) tests, a heavy metal
screen, and liver tests may be informative in selected
patients but are not part of routine testing. For a detailed
description of laboratory findings, see Chapter 24.

E. Imaging

Most patients should receive neuroimaging as part of the
work-up to rule out subdural hematoma, tumor, previous
stroke, and hydrocephalus (usually normal pressure).
Those who are younger; those who have focal neurologic
symptoms or signs, seizures, or gait abnormalities; and
those with an acute or subacute onset are most likely to
have positive findings and most likely to benefit from MRI
scanning. In older patients with a more classic picture of
Alzheimer disease for whom neuroimaging is desired, a
noncontrast CT scan is sufficient. For a detailed descrip-
tion of imaging, see Chapter 24.

Differential Diagnosis

Older individuals experience occasional difficulty retriev-
ing items from memory (usually word-finding difficulty)
and experience a slowing in their rate of information pro-
cessing. In mild cognitive impairment, a patient com-
plains of memory problems, demonstrates mild deficits
(most commonly in short-term memory) on formal test-
ing, but does not meet criteria for dementia. Annual
dementia conversion rates vary between less than 5% to
20%. No medications have been demonstrated to delay the
progression of mild cognitive impairment to Alzheimer
disease. An elderly patient with intact cognition but with
severe impairments in vision or hearing commonly
becomes confused in an unfamiliar medical setting and
consequently may be falsely labeled as demented.

Delirium can be distinguished from dementia by its
acute onset, fluctuating course, and deficits in attention
rather than memory. Because delirium and dementia
often coexist, it may not be possible to determine how
much impairment is attributable to each condition until
the patient has resolved the delirium and is back in their
usual setting. Many medications have been associated with
delirium and other types of cognitive impairment in older
patients. Anticholinergic agents, hypnotics, neuroleptics,
opioids, nonsteroidal anti-inflammatory drugs (NSAIDs),
antihistamines (both H- and Hz—antagonists), and cortico-
steroids are just some of the medications that have been
associated with cognitive impairment in elders.
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Treatment

Patients and families should be made aware of the Alzheimer’s
Association (http://www.alz.org) as well as the wealth of
helpful community and online resources and publications
available. Caregiver support, education, and counseling
may prevent or delay nursing home placement. Education
should include the manifestations and natural history of
dementia as well as the availability of local support ser-
vices, such as respite care. Even under the best of circum-
stances, caregiver stress can be substantial.

A. Cognitive Impairment

1. Acetylcholinesterase inhibitors—Many experts recom-
mend a trial of acetylcholinesterase inhibitors (eg, donepe-
zil, galantamine, rivastigmine) in most patients with mild
to moderate Alzheimer disease. These medications pro-
duce a modest improvement in cognitive function that is
not likely to be detected in routine clinical encounters.
However, acetylcholinesterase inhibitors have not convinc-
ingly been shown to delay functional decline or institution-
alization. There is insufficient evidence to recommend
their use in mild cognitive impairment to slow the progres-
sion toward dementia.

Starting (and maximum) doses are donepezil, 5 mg
orally once daily (maximum 10 mg once daily); galan-
tamine, 4 mg orally twice daily (maximum 12 mg twice
daily); and rivastigmine, 1.5 mg orally twice daily (maxi-
mum 6 mg twice daily). Dosages are increased gradually as
tolerated. The most bothersome side effects include diar-
rhea, nausea, anorexia, weight loss, and syncope. Some
patients with moderate to severe cognitive impairment
experience benefits from acetylcholinesterase inhibitors,
but the medication should be discontinued in those
patients who have had no apparent benefit, who experience
side effects, or for whom the financial outlay is a burden.
While there are no published guidelines that describe what
constitutes an adequate treatment trial, evaluation after
2 months at the highest tolerated dose is reasonable.

2. Memantine—In clinical trials, patients with more
advanced disease have been shown to have statistical ben-
efit from the use of memantine (5 mg orally daily to 10 mg
twice daily), an N-methyl-D-aspartate (NMDA) antago-
nist, with or without concomitant use of an acetylcholines-
terase inhibitor. Long-term and meaningful functional
outcomes have yet to be demonstrated.

B. Behavioral Problems

1. Nonpharmacologic approaches—Behavioral problems
in demented patients are often best managed nonpharma-
cologically. Initially, it should be established that the prob-
lemis not unrecognized delirium, pain,urinaryobstruction,
or fecal impaction. Determining whether the caregiver or
institutional staff can tolerate the behavior is also helpful,
since it is often easier to find ways to accommodate the
behavior than to modify it. If not, the caregiver should keep
a brief log in which the behavior is described along with
antecedent events and consequences. Recurring precipi-
tants of the behavior are often delineated or perhaps the
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behavior is being rewarded. Caregivers are taught to use
simple language when communicating with the patient, to
break down activities into simple component tasks, and to
use a “distract, not confront” approach when the patient
seems disturbed by a troublesome issue. Additional steps to
address behavioral problems include providing structure
and routine, discontinuing all medications except those
considered absolutely necessary, and correcting, if possible,
sensory deficits.

2. Pharmacologic approaches—There is no clear consen-
sus about pharmacologic approaches to the treatment of
behavioral problems in patients who have not benefited
from nonpharmacologic therapies. The patient’s target
symptoms—depression, anxiety, psychosis, mood lability,
or pain—may suggest which class of medications might be
most helpful, eg, antidepressant therapy for depression
symptoms. Patients with dementia with Lewy bodies have
shown clinically significant improvement in behavioral
symptoms when treated with rivastigmine (3-6 mg orally
twice daily).

Despite the lack of strong evidence, antipsychotic medi-
cations have remained a mainstay for the treatment of
behavioral disturbances, particularly agitation and aggres-
sion, largely because of the lack of alternatives. The “atypi-
cal” antipsychotic agents (eg, risperidone, olanzapine,
quetiapine, aripiprazole, clozapine, ziprasidone) are
reported to be better tolerated than older (“typical”) agents
(eg, haloperidol) but should be avoided in patients with
vascular risk factors due to an increased risk of stroke; they
can cause weight gain and are also associated with hyper-
glycemia in diabetic patients and are considerably more
expensive. In several short-term trials and one long-term
trial, both typical and atypical antipsychotics increased
mortality compared with placebo when used to treat
elderly demented patients with behavioral disturbances.
Starting and target dosages should be much lower than
those used in schizophrenia (eg, haloperidol, 0.5-2 mg
orally; risperidone, 0.25-2 mg orally).

A randomized placebo-controlled trial in patients with
Alzheimer disease showed that citalopram (30 mg orally
daily) improves symptoms of agitation. However, during
the study, the US Food and Drug Administration issued a
warning against using doses greater than 40 mg daily
because of the risk of dysrhythmia from QT interval pro-
longation. For patients older than age 60, the maximum
recommended dose is 20 mg daily (a dose not specifically
evaluated in the study). In addition, while no serious car-
diac events were observed, QT prolongation did occur, as
did a small but measurable decline in cognitive function.
Thus, while citalopram may be used to treat agitation, safe
and effective dosing for patients older than age 60 has not
been established.

C. Driving

Although drivers with dementiaareat an increased risk for
motor vehicle accidents, many patients continue to drive
safely well beyond the time of initial diagnosis, making the
timing of when to recommend that a patient stop driving
particularly challenging.
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There is no clear-cut evidence to suggest a single best
approach to determining an individual patient’s capability,
and there is no accepted “gold-standard” test. The result is
that clinicians must consider several factors upon which to
base their judgment. For example, determining the severity
of dementia can be useful. Patients with very mild or mild
dementia according to the Clinical Dementia Rating Scale
were able to pass formal road tests at rates of 88% and 69%,
respectively. Experts agree that patients with moderately
severe or more advanced dementia should be counseled to
stop driving. Although not well studied, clinicians should
also consider the effects of comorbid conditions and medi-
cations and the role each may play in contributing to the
risk of driving by a patient with dementia. Assessment of
the ability to carry out IADLs may also assist in the deter-
mination of risk. Finally, in some cases of mild dementia,
referral may be needed to a driver rehabilitation specialist
for evaluation. Although not standardized, this evaluation
often consists of both off- and on-road testing. The cost for
this assessment can be substantial, and it is typically not
covered by health insurance. Experts recommend such an
evaluation for patients with mild dementia, for those with
dementia for whom new impairment in driving skills is
observed, and for those with significant deficits in cogni-
tive domains, such as attention, executive function, and
visuospatial skills.

Clinicians must also be aware of the reporting require-
ments in their individual jurisdictions. Some states have
mandatory reporting laws for clinicians, but in other states,
the decision to report an unsafe driver with dementia is
voluntary. When a clinician has made the decision to
report an unsafe driver to the Department of Motor Vehi-
cles, he or she must consider the impact of a potential
breach in confidentiality and must weigh and address, in
advance when possible, the consequences of the loss of
driving independence.

D. Advance Financial Planning

Difficulty in managing financial affairs often develops
early in the course of dementia. Although expertise is not
expected, clinicians should have some proficiency to
address financial concerns. Just as clinicians counsel
patients and families about advance care planning, the
same should be done to educate about the need for advance
financial planning and to recommend that patients com-
plete a durable power of attorney for finance matters
(DPOAF) when the capacity to do so still exists. In most
states, the DPOAF can be executed with or without the aid
of an attorney. Other options to assist in managing and
monitoring finances include online banking, automatic bill
payments, direct deposits, and joint bank accounts.

No gold-standard test is available to identify when a
patient with dementia no longer has financial capacity.
However, the clinician should be on the lookout for signs
that a patient is either at risk for or actually experiencing
financial incapacity. Because financial impairment can
occur when dementia is mild, making that diagnosis
should alone be enough to warrant further investigation.
Questioning patients and caregivers about late, missed, or
repeated bill payments, unusual or uncharacteristic

purchases or gifts, overdrawn bank accounts, or reports of
missing funds can provide evidence of suspected financial
impairment. Patients with dementia are also at increased
risk for becoming victims of financial abuse, and some
answers to these same questions might also be signs of
potential financial abuse. When financial abuse is sus-
pected, clinicians should be aware of the reporting require-
ments in their local jurisdictions.

Prognosis

Life expectancy after a diagnosis of Alzheimer disease is
typically 3-15 years; it may be shorter than previously
reported. Other neurodegenerative dementias, such as
dementia with Lewy bodies, show more rapid decline. Hos-
pice care is often appropriate for patients with end-stage
dementia.

When to Refer

Referral for neuropsychological testing may be helpful to
distinguish dementia from depression, to diagnose demen-
tia in persons of very poor education or very high premor-
bid intellect, and to aid diagnosis when impairment is mild.

Howard R et al. Donepezil and memantine for moderate-to-
severe Alzheimer’s disease. N Engl ] Med. 2012 Mar §;
366(10):893-903. [PMID: 22397651]

Jin J. JAMA patient page. Alzheimer disease. JAMA. 2015 Apr 14;
313(14):1488. [PMID: 25871685]

Langa KM et al. The diagnosis and management of mild cogni-
tive impairment: a clinical review. JAMA. 2014 Dec 17;
312(23):2551-61. [PMID: 25514304]

Lin JS et al. Screening for cognitive impairment in older adults:
a systematic review for the U.S. Preventive Services Task
Force Ann Intern Med. 2013 November 5;159(9):601-12.
[PMID: 24145578]

Porsteinsson AP et al. Effect of citalopram on agitation in
Alzheimer disease: the CitAD randomized clinical trial.
JAMA. 2014 Feb 19;311(7):682-91. [PMID: 24549548]

Russ TC et al. Cholinesterase inhibitors for mild cognitive
impairment. Cochrane Database Syst Rev. 2012 Sep 12;
9:CD009132. [PMID: 22972133]

2. Depression

» Depressed elders may not admit to depressed
mood.

» Depression screening in elders should include a
question about anhedonia.

General Considerations

Major depressive disorder occursinupto 5% of community-
dwelling older adults, whereas clinically significant
depressive symptoms—often related to loss, disease, and
life changes—are present in up to 16% of older adults.
Depression rates rise as illness burden increases. Depres-
sion is particularly common among hospitalized and
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institutionalized elders. Older single men have the high-
est suicide rate of any demographic group.

Older patients with depression are more likely to have
somatic complaints, less likely to report depressed mood,
and more likely to experience psychotic features than
younger patients. In addition, depression may be an early
symptom of dementia. Depressed patients who have comor-
bid conditions (eg, heart failure) are at higher risk for hos-
pitalization, tend to have longer hospital stays, and have
worse outcomes than their nondepressed counterparts.

Clinical Findings

A simple two-question screen—which consists of asking
“During the past 2 weeks, have you felt down, depressed, or
hopeless?” and “During the past 2 weeks, have you felt little
interest or pleasure in doing things?”—is highly sensitive
for detecting major depression in persons over age 65.
Positive responses should be followed up with more com-
prehensive, structured interviews, such as the Geriatric
Depression Scale (http://www.stanford.edu/~yesavage/
GDS.html) or the nine items regarding depression on the
Patient Health Questionnaire (PHQ-9).

Elderly patients with depressive symptoms should be
questioned about use of alcohol and medications (eg, ben-
zodiazepines, corticosteroids), since these may contribute
to the clinical picture. Similarly, many medical problems
can cause fatigue, lethargy, or hypoactive delirium, all of
which may be mistaken for depression.

Treatment

Treatment may involve psychosocial interventions,
increased physical activity, problem-solving therapy, cog-
nitive-behavioral therapy, reduction of alcohol or medica-
tion intake, antidepressant medications, or a combination
approach. In older patients with depressive symptoms who
do not meet criteria for major depressive disorder, non-
pharmacologic treatment approaches should be used.

Choice of antidepressant agent is usually based on
side-effect profile, cost, and patient-specific factors, such
as presenting symptoms and comorbidities. Selective
serotonin reuptake inhibitors (SSRIs), particularly sertra-
line, are often used as first-line agents because of their
relatively benign side-effect profile (see Table 25-7).
Mirtazapine is often used for patients with weight loss,
anorexia, or insomnia. Duloxetine is useful in patients
who also have neuropathic pain and is better tolerated
than venlafaxine among older adults. Adding methylphe-
nidate to an SSRI appears to enhance clinical response
rates. Regardless of the medication chosen, many experts
recommend starting elders at a relatively low dose,
titrating to full dose slowly, and continuing foralonger
trial (at least 8 weeks) before trying a different medica-
tion. For patients experiencing their first episode of
depression, pharmacologic treatment should continue for
at least 6 months after remission of the depression.
Recurrence of major depression is common enough
among elders that long-term maintenance medication
therapy should be considered.
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For patients with major depression, problem-solving
therapy and cognitive-behavioral therapy can be effective
alone or in combination with antidepressant medication.
Depressed elders may do better with a collaborative or
multidisciplinary care model that includes socialization
and other support elements than with usual care.

When to Refer

Consider psychiatric referral for patients who have mania
or psychosis or have not responded to an initial trial of
medication.

When to Admit

Consider psychiatric evaluation and admission for patients
who are psychotic, suicidal, homicidal, catatonic, or gravely
disabled.

Lavretsky H et al. Citalopram, methylphenidate, or their combi-
nation in geriatric depression: a randomized, double-blind,
placebo controlled trial. Am J Psychiatry. 2015 Jun;172(6):
561-9. [PMID: 25677354]

Mojtabai R. Diagnosing depression in older adults in primary
care. N Engl ] Med. 2014 Mar 27;370(13):1180-2. [PMID:
24670164]

Taylor WD. Clinical practice. Depression in the elderly. N Engl J
Med. 2014 Sep 25;371(13):1228-36. [PMID: 25251617]

Thorlund K et al. Comparative efficacy and safety of selective
serotonin reuptake inhibitors and serotonin-norepinephrine
reuptake inhibitors in older adults: a network meta-analysis.
J Am Geriatr Soc. 2015 May;63(5):1002-9. [PMID: 25945410]

3. Delirium

Rapid onset and fluctuating course.
Primary deficit in attention rather than memory.
May be hypoactive or hyperactive.

vVvyVvyy

Dementia frequently coexists.

General Considerations

Delirium is an acute, fluctuating disturbance of conscious-
ness, associated with a change in cognition or development
of perceptual disturbances (see also Chapter 25). It is the
pathophysiologic consequence of an underlying general
medical condition, such as infection, coronary ischemia,
hypoxemia, or metabolic derangement. Delirium persists
in up to 25% of hospitalized patients and is associated with
worse clinical outcomes (higher in-hospital and postdis-
charge mortality, longer lengths of stay, greater probability
of placement in a nursing facility).

Although the acutely agitated elderly patient often
comes to mind when considering delirium, many episodes
are more subtle. Such quiet, or hypoactive, delirium may
be suspected only if one notices new cognitive slowing or
inattention.
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Cognitive impairment is an important risk factor for
delirium. Other risk factors include severe illness, poly-
pharmacy, use of psychoactive medications, sensory
impairment, depression, and alcoholism.

Clinical Findings

A number of bedside instruments are available for the
assessment of delirium (http://www.hospitalelderlifepro-
gram.org/delirium-instruments/). The confusion assess-
ment method (CAM), available as the Long CAM, Short
CAM, and 3D CAM (3-minute diagnostic CAM), requires
(1) acute onset and fluctuating course and (2) inattention
and either (3) disorganized thinking or (4) altered level of
consciousness. All three instruments perform well; the
Short CAM and 3D CAM are particularly useful for clini-
cal assessment of delirium. Two variations, the CAM-ICU
and the CAM-S, are useful for the intensive care unit set-
ting and in assessing delirium severity, respectively.

A key component of a delirium work-up is review of
medications because many medications, the addition of a
new medication, or the discontinuation of a medication
known to cause withdrawal symptoms are all associated
with the development of delirium. Medications that are
particularly likely to increase the risk of delirium include
sedative/hypnotics, anticholinergics, opioids, benzodiaze-
pines, and H - and H,-antihistamines.

Evaluation of most patients should include a complete
blood count; blood urea nitrogen (BUN); serum electro-
lyte, creatinine, glucose, calcium, albumin, and liver tests;
urinalysis; and ECG. In selected cases, serum magnesium,
medication levels, arterial blood gas measurements, blood
cultures, chest radiography, urinary toxin screen, head CT
scan, and lumbar puncture may be helpful.

Prevention

Prevention is the best approach in the management of
delirium. Measures include improving cognition (frequent
reorientation, activities, socialization with family and
friends when possible), sleep (massage, noise reduction,
minimizing interruptions at night), mobility, vision (visual
aids and adaptive equipment), hearing (portable amplifi-
ers, cerumen disimpaction), and hydration status (volume
repletion). No medications have been consistently shown
to prevent delirium.

Treatment

Management of established episodes of delirium is largely
supportive and includes reassurance and reorientation,
treatment of underlying causes, eliminating unnecessary
medications, and avoidance of indwelling catheters and
restraints. Antipsychotic agents (such as haloperidol, 0.5-1
mg orally, or quetiapine, 25 mg orally, at bedtime or twice
daily) are considered the medications of choice. As with
dementia, caution should be used when prescribing anti-
psychotic medications, including checking the QTc inter-
val on the ECG, eliminating other QTc-prolonging
medications, and correcting any electrolyte abnormalities.

Benzodiazepines should be avoided except in the circum-
stance of alcohol or benzodiazepine withdrawal. In venti-
lated patients in the intensive care unit setting,
dexmedetomidine or propofol (or both) may also be useful
alternatives or adjuncts to antipsychotic therapy in patients
with delirium.

Most episodes of delirium clear in a matter of days after
correction of the precipitant, but some patients suffer epi-
sodes of much longer duration, and a significant percent-
age never return to their former baseline level of
functioning.

When to Refer

If an initial evaluation does not reveal the cause of delirium
or if entities other than delirium are in the differential
diagnosis, referral to a neuropsychologist, neurologist, or
geropsychiatrist should be considered.

When to Admit

Patients with delirium of unknown cause should be admit-
ted for an expedited work-up if consistent with the patient’s
goals of care.

Inouye SK et al. The CAM-S: development and validation of a
new scoring system for delirium severity in 2 cohorts. Ann
Intern Med. 2014 Apr 15;160(8):526-3. [PMID: 24733193]

Inouye SK et al; American Geriatrics Society Expert Panel on
Postoperative Delirium in Older Adults. American Geriatrics
Society abstracted clinical practice guideline for postopera-
tive delirium in older adults. ] Am Geriatr Soc. 2015
Jan;63(1):142-50. [PMID: 25495432]

Marcantonio ER. 3D-CAM: derivation and validation of a
3-minute diagnostic interview for CAM-defined delirium: a
cross-sectional diagnostic test study. Ann Intern Med. 2014
Oct21;161(8):554-61. [PMID: 25329203]

Vidal EI etal. Delirium in older adults. BM].2013 Apr 9;346:{2031.
[PMID: 23571740]

4. Immobility

Mobility limitation is common in older adults and is asso-
ciated with increased rates of morbidity, hospitalization,
disability, and mortality. Structured physical activity pro-
grams may help reduce mobility-related disability among
community-dwelling elders. Hospital-associated bed rest
is a common precipitant of immobility and functional
decline. Among hospitalized medical patients over age
70, about 10% experience a decline in function, and
those who experience critical illness are at particularly
high risk.

The hazards of bed rest in older adults are multiple,
serious, quick to develop, and slow to reverse. Within days
after being confined to bed, deconditioning of the cardio-
vascular system occurs and involves fluid shifts, decreased
cardiac output, decreased peak oxygen uptake, increased
resting heart rate, and postural hypotension. More striking
changes occur in skeletal muscle, with loss of strength.
Pressure ulcers, deep venous thrombosis, pulmonary
embolism, and falls are additional serious risks. Recovery
from these changes usually takes weeks to months.
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Prevention & Treatment

Physical activity should be encouraged for all elders,
particularly sedentary elders. Protocols for hospitalized
elders that promote walking two to three times daily and
sitting upright for much of the day can minimize unneces-
sary immobility. When immobilization cannot be avoided,
several measures can be used to minimize its conse-
quences. To reduce the risks of contracture and weakness,
range-of-motion and strengthening exercises should be
started immediately and continued as long as the patient is
in bed. Avoiding restraints and discontinuing intravenous
lines and urinary catheters will increase opportunities for
early mobility. Graduated ambulation should begin as soon
as it is feasible. Prior to discharge, physical therapists can
recommend appropriate exercises and assistive devices;
after discharge, they can recommend safety modifications
and maintenance exercises.

Brown CJ et al. Mobility limitation in the older patient: a clinical
review.JAMA. 2013 Sep 18;310(11):1168-77. [PMID: 24045741]

Pahor M et al. Effect of structured physical activity on preven-
tion of major mobility disability in older adults: the LIFE
study randomized clinical trial. JAMA. 2014 Jun 18;
311(23):2387-96. [PMID: 24866862]

5. Falls & Gait Disorders

About one-third of people over age 65 fall each year, and
the frequency of falls increases markedly with advancing
age. About 10% of falls result in serious injuries, such as
fractures, soft-tissue injuries, and traumatic brain injuries.
Complications from falls are the leading cause of death
from injury in persons over age 65. Hip fractures are com-
mon precursors to functional impairment, nursing home
placement, and death.

Table 4-3. Evaluation of gait abnormalities.
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Every older person should be asked about falls.
Assessment of patients who fall should include postural
blood pressure and pulse; cardiac examination; evaluations
of strength, range of motion, cognition, and propriocep-
tion; and examination of feet and footwear. A thorough gait
assessment should be performed in all older people. Gait
and balance can be readily assessed by the “Up and Go
Test,” in which the patient is asked to stand up from a sit-
ting position without use of hands, walk 10 feet, turn
around, walk back, and sit down. Patients who take less
than 10 seconds are usually normal, patients who take lon-
ger than 30 seconds tend to need assistance with many
mobility tasks, and those in between tend to vary widely
with respect to gait, balance, and function. The ability to
recognize common patterns of gait disorders is an
extremely useful clinical skill to develop. Examples of gait
abnormalities and their causes are listed in Table 4-3.

Causes of Falls

Balance and ambulation require a complex interplay of
cognitive, neuromuscular, and cardiovascular function.
With age, balance mechanisms can become compromised
and postural sway increases. These changes predispose the
older person to a fall when challenged by an additional
insult to any of these systems.

A fall may be the clinical manifestation of an occult
problem, such as pneumonia or myocardial infarction, but
much more commonly, falls are due to the interaction
between an impaired patient and an environmental risk
factor. Falls in older people are rarely due to a single
cause, and effective intervention entails a comprehensive
assessment of the patient’s intrinsic deficits (eg, diseases
and medications), the activity engaged in at the time of
the fall, and environmental obstacles.

Gait Abnormality

Inability to stand without use of hands  Deconditioning

Possible Cause

Myopathy (hyperthyroidism, alcohol, statin-induced)

Hip or knee pain

Unsteadiness upon standing Orthostatic hypotension

Balance problem (peripheral neuropathy, vision problem, vestibular, other central nervous

system causes)
Generalized weakness

Stagger with eyes closed

Often indicates that vision is compensating for another deficit

Short steps Weakness
Parkinson disease or related condition
Asymmetry Cerebrovascular accident

Focal pain or arthritis
Wide-based gait Fear, balance problems
Flexed knees

Slow gait

Contractures, quadriceps weakness

Fear of falling, weakness, deconditioning, peripheral vascular disease, chronic obstructive

pulmonary disease, heart failure, angina pectoris
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Intrinsic deficits are those that impair sensory input,
judgment, blood pressure regulation, reaction time, and
balance and gait. Dizziness may be closely related to the
deficits associated with falls and gait abnormalities. While
it may be impossible to isolate a sole “cause” or a “cure” for
falls, gait abnormalities, or dizziness, it is often possible to
identify and ameliorate some of the underlying contribu-
tory conditions and improve the patient’s overall function.

Medication use is one of the most common, significant,
and reversible causes of falling. A meta-analysis found that
sedative/hypnotics, antidepressants, and benzodiazepines
were the classes of medications most likely to be associated
with falling. The use of multiple medications simultane-
ously has also been associated with an increased fall risk.
Other often overlooked but treatable contributors include
postural hypotension (including postprandial, which
peaks 30-60 minutes after a meal), insomnia, use of multi-
focal lenses, and urinary urgency.

Since most falls occur in or around the home, a visit by
a visiting nurse, physical therapist, or health care provider
for a home safety evaluation reaps substantial benefits in
identifying environmental obstacles and is generally reim-
bursed by third-party payers, including Medicare.

Complications of Falls

The most common fractures resulting from falls are of the
wrist, hip, and vertebrae. There is a high mortality rate
(approximately 20% in 1 year) in elderly women with hip
fractures, particularly if they were debilitated prior to the
time of the fracture.

Fear of falling again is a common, serious, but treatable
factor in the elderly person’s loss of confidence and

independence. Referral to a physical therapist for gait
training with special devices is often all that is required.

Chronic subdural hematoma is an easily overlooked
complication of falls that must be considered in any elderly
patient presenting with new neurologic symptoms or signs.
Headache and known history of trauma may both be
absent.

Patients who are unable to get up from a fall are at risk
for dehydration, electrolyte imbalance, pressure sores,
rhabdomyolysis, and hypothermia.

Prevention & Management

The risk of falling and consequent injury, disability, and
potential institutionalization can be reduced by modifying
the factors outlined in Table 4-4. Emphasis is placed on
treating all contributory medical conditions (eg, cataracts),
minimizing environmental hazards, and eliminating medi-
cations where the harms may outweigh the benefits—
particularly those thatinduce orthostasis and parkinsonism
(eg, alpha-blockers, nitrates, antipsychotics). Also impor-
tant are strength, balance, and gait training as well as
screening and treatment for osteoporosis, if present. Some
evidence suggests falls may be prevented by prescribing
vitamin D at a dose of 800 international units daily or
higher.

Assistive devices, such as canes and walkers, are useful
for many older adults but are often used incorrectly. Canes
should be used on the “good” side. The height of walkers
and canes should generally be about the level of the wrist.
Physical therapists are invaluable in assessing the need for
an assistive device, selecting the best device, and training a
patient in its correct use.

Table 4-4. Fall risk factors and targeted interventions and best evidence for fall prevention.

Risk Factor

Targeted Intervention

Postural hypotension (> 20 mm Hg drop in systolic blood
pressure, or systolic blood pressure < 90 mm Hg)

Use of benzodiazepine or sedative/hypnotic agent

Use of multiple prescription medications

Environmental hazards

Gait impairment

Impairment in transfer or balance

Impairment in leg or arm muscle strength or limb range of
motion

Best Evidence for Fall Prevention’

Exercise or physical therapy
Vitamin D supplementation

Multifactorial intervention

Behavioral recommendations, such as hand clenching, elevation of head of
bed; discontinuation or substitution of high-risk medications

Education about sleep hygiene; discontinuation or substitution of medications
Review of medications

Appropriate changes; installation of safety equipment (eg, grab bars)

Gait training, assistive devices, balance or strengthening exercises

Balance exercises, training in transfers, environmental alterations
(eg, grab bars)

Exercise with resistance bands or putty, with graduated increases in resistance

Number of Trials and Risk Ratios (RR)

16 randomized controlled trials
RR forfalls = 0.87 (95% confidence interval [Cl], 0.81-0.94)

9 randomized controlled trials
RRforfalls = 0.83 (95% Cl, 0.77-0.89)

19 randomized controlled trials
RR forfalls = 0.94 (95% Cl, 0.87-1.02)

'Adapted from Michael YL et al. Primary care-relevant interventions to prevent falling in older adults: a systematic evidence review for the
U.S. Preventive Services Task Force. Ann Intern Med. 2010 Dec 21;153(12):815-25. [PMID: 21173416]
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Early surgery for patients with cataracts may reduce
falls, but eyeglasses, particularly bifocal or graduated lenses,
may actually increase the risk of falls, particularly in the
early weeks of use. Patients should be counseled about the
need to take extra care when new eyeglasses are being used.

Patients with repeated falls are often reassured by the
availability of telephones at floor level, a mobile telephone
on their person, or a lightweight radio call system. Their
therapy should also include training in techniques for aris-
ing after a fall

When to Refer

Patients with a recent history of falls should be referred
for physical therapy, eye examination, and home safety
evaluation.

When to Admit

If the patient has new falls that are unexplained, particu-
larly in combination with a change in the physical exami-
nation or an injury requiring surgery, hospitalization
should be considered.

LeBlanc ES et al. Screening for vitamin D deficiency: a system-
atic review for the U.S. Preventive Services Task Force. Ann
Intern Med. 2015 Jan 20;162(2):109-22. [PMID: 25419719]

Moyer VA. Prevention of falls in community-dwelling older
adults: U.S. Preventive Health Services Task Force recommen-
dation statement. Ann Intern Med. 2012 Aug 7;157(3):197-204.
[PMID: 22868837]

Uusi-Rasi K et al. Exercise and vitamin D in fall prevention
among older women: a randomized clinical trial. JAMA
Intern Med. 2015 May;175(5):703-11. [PMID: 25799402]

6. Urinary Incontinence

> Involuntary loss of urine.

> Stress incontinence: leakage of urine upon coughing,
sneezing, or standing.

» Urge incontinence: urgency and inability to delay
urination.

» Overflow incontinence: variable presentation.

General Considerations

Urinary incontinence in older adults is common, and
interventions can improve most patients. Many patients
fail to tell their providers about it. A simple question about
involuntary leakage of urine is a reasonable annual screen:
“Do you have a problem with urine leaks or accidents?”

Classification

A. Transient Causes

Use of the mnemonic “DIAPPERS” may be helpful in
remembering the categories of “transient” urinary
incontinence.
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1. Delirium—A clouded sensorium impedes recognition of
both the need to void and the location of the nearest toilet.
Delirium is the most common cause of incontinence in
hospitalized patients; once it clears, incontinence usually
resolves.

2. Infection—Symptomatic urinary tract infection com-
monly causes or contributes to urgency and incontinence.
Asymptomatic bacteriuria does not.

3. Atrophic urethritis and vaginitis—Atrophic urethritis
and vaginitis can usually be diagnosed presumptively by
the presence of vaginal mucosal telangiectasia, petechiae,
erosions, erythema, or friability. Urethral inflammation, if
symptomatic, may contribute to incontinence in some
women. Some experts suggest a trial of topical estrogen in
these cases.

4. Pharmaceuticals—Medications are one of the most
common causes of transient incontinence. Typical offend-
ing agents include potent diuretics, anticholinergics, psy-
chotropics, opioid analgesics, alpha-blockers (in women),
alpha-agonists (in men), and calcium channel blockers.

5. Psychological factors—Severe depression with psycho-
motor retardation may impede the ability or motivation to
reach a toilet.

6. Excess urinary output—Excess urinary output may
overwhelm the ability of an older person to reach a toilet in
time. In addition to diuretics, common causes include
excess fluid intake; metabolic abnormalities (eg, hypergly-
cemia, hypercalcemia, diabetes insipidus); and disorders
associated with peripheral edema, with its associated heavy
nocturia when previously dependent legs assume a hori-
zontal position in bed.

7. Restricted mobility—(See Immobility, above.) If mobil-
ity cannot be improved, access to a urinal or commode (eg,
at the bedside) may improve continence.

8. Stool impaction—This is a common cause of urinary
incontinence in hospitalized or immobile patients.
Although the mechanism is still unknown, a clinical clue to
its presence is the onset of both urinary and fecal inconti-
nence. Disimpaction usually restores urinary continence.

B. Established Causes

Causes of “established” incontinence should be addressed
after the “transient” causes have been uncovered and man-
aged appropriately.

1. Detrusor overactivity (urge incontinence)—Detrusor
overactivity refers to uninhibited bladder contractions
that cause leakage. It is the most common cause of estab-
lished geriatric incontinence, accounting for two-thirds
of cases, and is usually idiopathic. Women will complain
of urinary leakage after the onset of an intense urge to
urinate that cannot be forestalled. In men, the symptoms
are similar, but detrusor overactivity commonly coexists
with urethral obstruction from benign prostatic hyper-
plasia. Because detrusor overactivity also maybe due to
bladder stones or tumor, the abrupt onset of otherwise
unexplained urge incontinence—especially if accompanied
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by perineal or suprapubic discomfort or sterile hematuria—
should be investigated by cystoscopy and cytologic
examination of a urine specimen.

2. Urethral incompetence (stress incontinence)— Urethral
incompetence is the second most common cause of estab-
lished urinary incontinence in older women. Stress inconti-
nence is most commonly seen in men after radical
prostatectomy. Stress incontinence is characterized by
instantaneous leakage of urine in response to a stress
maneuver. It commonly coexists with detrusor overactivity.
Typically, urinary loss occurs with laughing, coughing, or
lifting heavy objects. Leakage is worse or occurs only during
the day, unless another abnormality (eg, detrusor overactiv-
ity) is also present. To test for stress incontinence, have the
patient relax her perineum and cough vigorously (a single
cough) while standing with a full bladder. Instantaneous
leakage indicates stress incontinence if urinary retention
has been excluded by postvoiding residual determination
using ultrasound. A delay of several seconds or persistent
leakage suggests that the problem is instead caused by an
uninhibited bladder contraction induced by coughing.

3. Urethral obstruction—Urethral obstruction (due to
prostatic enlargement, urethral stricture, bladder neck con-
tracture, or prostatic cancer) is a common cause of estab-
lished incontinence in older men but is rare in older
women. It can present as dribbling incontinence after void-
ing, urge incontinence due to detrusor overactivity (which
coexists in two-thirds of cases), or overflow incontinence
due to urinary retention.

4. Detrusor underactivity (overflow incontinence)—
Detrusor underactivity is theleast common cause of incon-
tinence. It may be idiopathic or due to sacral lower motor
nerve dysfunction. When it causes incontinence, detrusor
underactivity is associated with urinary frequency, noctu-
ria, and frequent leakage of small amounts. The elevated
postvoiding residual urine (generally over 450 mL) distin-
guishes it from detrusor overactivity and stress inconti-
nence, but only urodynamic testing differentiates it from
urethral obstruction in men. Such testing usually is not
required in women, in whom obstruction is rarely
present.

Treatment
A. Transient Causes

Each identified transient cause should be treated regardless
of whether an established cause coexists. For patients with
urinary retention induced by an anticholinergic agent,
discontinuation of the medication should first be consid-
ered. If this is not feasible, substituting a less anticholiner-
gic agent may be useful.

B. Established Causes

1. Detrusor overactivity—The cornerstone of treatment is
bladder training. Patients start by voiding on a schedule
based on the shortest interval recorded on a bladder
record. They then gradually lengthen the interval between

voids by 30 minutes each week using relaxation techniques
to postpone the urge to void. Lifestyle modifications,
including weight loss and caffeine reduction, may also
improve incontinence symptoms. For cognitively impaired
patients and nursing home residents who are unable to
manage on their own, timed and prompted voiding initi-
ated by caregivers is effective. Pelvic floor muscle (“Kegel”)
exercises can reduce the frequency of incontinence epi-
sodes when performed correctly and sustained.

If behavioral approaches prove insufficient, antimusca-
rinic agents may provide additional benefit. The two oral
medications for which there is the most experience are
tolterodine and oxybutynin. Available regimens of these
agents include short-acting tolterodine, 1-2 mg orally
twice a day; long-acting tolterodine, 2-4 mg orally daily;
short-acting oxybutynin, 2.5-5 mg orally twice or three
times a day; long-acting oxybutynin, 5-15 mg orally daily;
and oxybutynin transdermal patch, 3.9 mg/day applied
twice weekly. All of these agents can produce delirium, dry
mouth, or urinary retention; long-acting preparations may
be better tolerated. Agents such as fesoterodine (4-8 mg
orally once daily), trospium chloride (20 mg orally once or
twice daily), long-acting trospium chloride (60 mg orally
daily), darifenacin (7.5-15 mg orally daily), and solifenacin
(5-10 mg orally daily) appear to have similar efficacy, and
only fesoterodine has been demonstrated to have tolerabil-
ity in medically complex older adults that is comparable to
younger adults.

The beta-3-agonist mirabegron, 25-50 mg orally daily, is
approved for overactive bladder symptoms, which include
urge urinary incontinence. In trials comparing mirabegron
with antimuscarinic agents, the efficacy and safety profiles
have been comparable, with less dry mouth reported in
persons who received mirabegron. However, because of its
potential cardiac effects and the relatively small number of
adults over the age of 70 who have been studied in trials,
mirabegron’s role in the treatment of urge urinary inconti-
nence in frail older adults or those with hypertension or
cardiac conditions remains to be determined.

An alternative to oral agents is an injection of onabotu-
linum toxin A into the detrusor muscle. In a head-to-head
comparison of onabotulinum toxin A with antimuscarinic
medications, patients had similar rates of reduction of
incontinence episodes. Persons who received onabotuli-
num toxin A had higher rates of complete resolution of
incontinence and lower rates of dry mouth but were more
likely to experience urinary retention and urinary tract
infections than those who did not receive onabotulinum
toxin A.

The combination of behavioral therapy and antimusca-
rinics appears to be more effective than either alone,
although one study in a group of younger women showed
that adding behavioral therapy to individually titrated
doses of extended-release oxybutynin was no better than
with medication treatment alone.

In men with both benign prostatic hyperplasia and
detrusor overactivity and with postvoiding residual vol-
umes of 150 mL or less, an antimuscarinic agent added to
an alpha-blocker may provide additional relief of lower
urinary tract symptoms.
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2. Urethral incompetence (stress incontinence)—
Lifestyle modifications, including limiting caffeine intake
and timed voiding, may be helpful for some women, par-
ticularly women with mixed stress/urge incontinence. Pel-
vic floor muscle exercises are effective for women with
mild to moderate stress incontinence; the exercises can be
combined, if necessary, with biofeedback or electrical
stimulation. Instruct the patient to pull in the pelvic floor
muscles and hold for 6-10 seconds and to perform three
sets of 8-12 contractions daily. Benefits may not be seen for
6 weeks. Pessaries or vaginal cones may be helpful in some
women but should only be prescribed by providers who are
experienced with using these modalities.

Pharmacologic therapy is limited, and a clinical practice
guideline from the American College of Physicians recom-
mends against pharmacologic treatment. Although a last
resort, surgery is the most effective treatment for stress
incontinence; cure rates as high as 96% can result, even in
older women.

3. Urethral obstruction—Surgical decompression is the
most effective treatment for obstruction, especially in the
setting of urinary retention due to benign prostatic hyper-
plasia. A variety of nonsurgical techniques make decom-
pression feasible even for frail men. For the nonoperative
candidate with urinary retention, intermittent or indwell-
ing catheterization is used. For a man with prostatic
obstruction who does not require or desire immediate
surgery, treatment with alpha-blocking agents (eg, terazo-
sin, 1-10 mg orally daily; prazosin, 1-5 mg orally twice
daily; tamsulosin, 0.4-0.8 mg orally daily) can improve
symptoms and delay obstruction. Finasteride, 5 mg orally
daily, can provide additional benefit to an alpha-blocking
agent in men with an enlarged prostate.

4, Detrusor underactivity—For the patient with a poorly
contractile bladder, augmented voiding techniques (eg,
double voiding, suprapubic pressure) often prove effective.
If further emptying is needed, intermittent or indwelling
catheterization is the only option. Antibiotics should be
used only for symptomatic upper urinary tract infection
or as prophylaxis against recurrent symptomatic infec-
tions in a patient using intermittent catheterization; they
should not be used as prophylaxis in a patient with an
indwelling catheter.

When to Refer

o Men with urinary obstruction who do not respond to
medical therapy should be referred to a urologist.

o Women who do not respond to medical and behavioral
therapy should be referred to a urogynecologist or
urologist.

Chapple CR et al. Randomized double-blind, active-controlled
phase 3 study to assess 12-month safety and efficacy of mira-
begron, a B,-adrenoreceptor agonist, in overactive bladder.
Eur Urol. 2013 Feb;63(2):296-305. [PMID: 23195283]

Dubeau CE et al. Effect of fesoterodine in vulnerable elderly sub-
jects with urgency incontinence: a double-blind, placebo con-
trolledtrial. JUrol. 2014 Feb;191(2):395-404. [PMID: 23973522]
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Qaseem A et al. Nonsurgical management of urinary inconti-
nence in women: a clinical practice guideline from the American
College of Physicians. Ann Intern Med. 2014 Sep 16;161(6):
429-40. [PMID: 25222388]

Visco AG et al. Anticholinergic therapy vs. onabotulinumtoxinA
for urgency urinary incontinence. N Engl ] Med. 2012 Nov 8;
367(19):1803-13. [PMID: 23036134]

7. Weight Loss

General Considerations

Weight loss affects substantial numbers of elders. The
degree of unintended weight loss that deserves evaluation
is not agreed upon, although a reasonable threshold is loss
of 5% of body weight in 1 month or 10% of body weight in
6 months.

Clinical Findings

Useful laboratory and radiologic studies for the patient
with weight loss include complete blood count, serum
chemistries (including glucose, TSH, creatinine, calcium,
and in men, testosterone), urinalysis, and chest radiograph.
These studies are intended to uncover an occult metabolic
or neoplastic cause but are not exhaustive. Exploring the
patient’s social situation, cognition, mood, and dental
health are at least as important as looking for a purely
medical cause of weight loss.

Treatment

Oral nutritional supplements of 200-1000 kcal/day can
increase weight and improve outcomes in malnourished
hospitalized elders. Sodium-containing flavor enhancers
(eg, iodized salt) can improve food intake without adverse
health effects when there is no contraindication to their
use. Megestrol acetate as an appetite stimulant has not been
shown to increase body mass or lengthen life among elders
and has significant side effects. For those who have lost the
ability to feed themselves, assiduous hand feeding may
allow maintenance of weight. Although liquid artificial
nutrition and hydration (“tube feeding”) may seem a more
convenient alternative, it deprives the patient of the enjoy-
ment associated with eating as well as the social milieu
typically associated with mealtime; before this option is
chosen, the patient or his or her surrogate should be
offered the opportunity to review the benefits and burdens
of the treatment in light of overall goals of care. If liquid
artificial nutrition is initiated and the patient makes
repeated attempts to pull out the tube, its utility should be
reconsidered. Liquid artificial nutrition is not recom-
mended for patients with end-stage dementia.

Bautista EN et al. Effect of flavor enhancers on the nutritional
status of older persons. J Nutr Health Aging. 2013
Apr;17(4):390-2. [PMID: 23538664]
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8. Pressure Ulcers

» Examine at-risk patients on admission to the hos-
pital and daily thereafter.

» Pressure ulcers are classified into one of six
categories:

+ Non-blanchable hyperemia (stage I).
+ Extension through epidermis (stage Il).
* Full-thickness skin loss (stage IlI).

* Full-thickness wounds with extension into mus-
cle, bone, or supporting structures (stage IV).

* Area of discolored or blistered skin (suspected
deep tissue injury).

* Slough or eschar overlies the wound

(unstageable).

General Considerations

The majority of pressure ulcers develop during a hospital
stay for an acute illness. Incidence ranges from 12% to 16%.
The primary risk factor for pressure ulcers is immobility.
Other contributing risk factors include reduced sensory
perception, moisture (urinary and fecal incontinence),
poor nutritional status, and friction and shear forces.

“Suspected deep-tissue injury” and “unstageable” are
included in the six pressure ulcer categories. An area of
purple or maroon discolored intact skin or blood-filled
blister is characteristic of suspected deep-tissue injury. The
area may be preceded by tissue that is painful, firm, mushy,
boggy, warmer, or cooler compared with adjacent tissue.
Ulcers in which the base is covered by slough (yellow, tan,
gray, green, or brown) or eschar (tan, brown, or black) are
considered unstageable.

A number of risk assessment instruments including the
Braden Scale and the Norton score can be used to assess
the risk of developing pressure ulcers; both have reasonable
performance characteristics. These instruments can be
used to identify the highest-risk patients who might benefit
most from scarce resources, such as alternating pressure air
mattresses that reduce or relieve pressure.

WhileMedicare does not reimburse for hospital-acquired
pressure ulcers, there is a higher reimbursement for pressure
ulcers present on admission. Clinicians should include a full
skin assessment on every admission evaluation.

Prevention

Using specialized support surfaces (including mattresses,
beds, and cushions), patient repositioning, optimizing
nutritional status, and moisturizing sacral skin are strate-
gies that have been shown to reduce pressure ulcers. For
moderate- to high-risk patients, mattresses or overlays that
reduce tissue pressure below a standard mattress appear to
be superior to standard mattresses. The literature compar-
ing specific products is sparse and inconclusive.

Evaluation

Evaluation of pressure ulcers should include patient’s risk
factors and goals of care; wound stage, size, and depth;
absence or presence (and type) of exudate; appearance of
the wound bed and possible surrounding infection; and
sinus tracking, or cellulitis.

Treatment

Treatment is aimed toward removing necrotic debris and
maintaining a moist wound bed that will promote healing
and formation of granulation tissue. The type of dressing
that is reccommended depends on the location and depth of
the wound, whether necrotic tissue or dead space is pres-
ent, and the amount of exudate (Table 4-5). Pressure-
reducing devices (eg, air-fluid beds and low-air-loss beds)
are associated withimproved healing rates. Although poor
nutritional status is a risk factor for the development of
pressureulcers, the results of trials of nutritional supple-
mentation in the treatment of pressure ulcers have been
disappointing.

Providers can become easily overwhelmed by the array
of products available for the treatment of established pres-
sure ulcers. Most institutions should designate a wound
care expert or team to select a streamlined wound care
product line that has simple guidelines. In a patient with
end-stage disease who is receiving end-of-life care, appro-
priate treatment might be directed toward palliation

Table 4-5. Treatment of pressure ulcers.

Ulcer Type Dressing Type and Considerations

Stage | and suspected
deep tissue injury

Polyurethane film
Hydrocolloid wafer
Semipermeable foam dressing

Stage Il Hydrocolloid wafers
Semipermeable foam dressing

Polyurethane film

Stage lll/IV Forhighly exudative wounds, use highly
absorptive dressing or packing, such
as calcium alginate

Wounds with necrotic debris must be
debrided

Debridement can be autolytic, enzy-
matic, or surgical

Shallow, clean wounds can be dressed
with hydrocolloid wafers, semiperme-
able foam, or polyurethane film

Deep wounds can be packed with
gauze; if the wound is deep and
highly exudative, an absorptive pack-
ing should be used

Do not remove eschar on heel ulcers
because it can help promote healing
(eschar in other locations should be
debrided)

Debride before deciding on further
therapy

Heel ulcer

Unstageable




GERIATRIC DISORDERS

(including minimizing dressing changes and odors) rather
than efforts directed at healing.

Complications

Pressure ulcers are associated with increased mortality
rates, although a causal link has not been proven. Compli-
cations include pain, cellulitis, osteomyelitis, systemic sep-
sis, and prolongation of lengths of stay in the hospital or
nursing home.

When to Refer

Ulcers that are large or nonhealing should be referred to a
plastic or general surgeon or dermatologist for biopsy,
debridement, and possible skin grafting.

When to Admit

Patients with pressure ulcers should be admitted if the
primary residence is unable to provide adequate wound
care or pressure reduction, or if the wound is infected or
requires complex or surgical care.

Chou R et al. Pressure ulcer risk assessment and prevention: a
systematic comparative effectiveness review. Ann Intern Med.
2013 Jul 2;159(1):28-38. [PMID: 23817702]

Smith ME et al. Pressure ulcer treatment strategies: a systematic
comparative effectiveness review. Ann Intern Med. 2013
July;159(1):39-50. [PMID: 23817703]

9. Pharmacotherapy & Polypharmacy

There are several reasons for the greater incidence of iatro-
genic drug reactions in the elderly population, the most
important of which is the large number of medications that
elders take. Drug metabolism is often impaired in elders
due to a decrease in glomerular filtration rate as well as
reduced hepatic clearance. Older individuals often have
varying responses to a given serum drug level. Thus, they
are more sensitive to some medications (eg, opioids) and
less sensitive to others (eg, beta-blocking agents). Most
emergency hospitalizations for recognized adverse drug
events among older persons result from only a few medica-
tions used alone or in combination; examples include
antianxiety medications, sedative/hypnotics, warfarin,
antiplatelet agents, insulins, oral hypoglycemics, opioids,
and digoxin.

Precautions in Administering Medications

Nonpharmacologic interventions can often be a first-line
alternative to medications (eg, diet for mild hypertension
or type 2 diabetes mellitus). Pharmacologic therapy is
begun with less than the medication’s usual adult dosage,
and the dosage increased slowly, consistent with its phar-
macokinetics in older patients. However, age-related
changes in drug distribution and clearance are variable
among individuals, and some require full doses. After
determining acceptable measures of success and toxicity,
the dose is increased until one or the other is reached.
Despite the importance of beginning new medications
in a slow, measured fashion, all too often an inadequate

CMDT 2017 69

trial is attempted (in terms of duration or dose) before
discontinuation. Antidepressants, in particular, are fre-
quently stopped before therapeutic dosages are reached for
sufficient durations.

A number of simple interventions can help improve
adherence to the prescribed medical regimen. When pos-
sible, the clinician should keep the dosing schedule simple,
the number of pills low, the medication changes as infre-
quent as possible, and encourage the patient to use a single
pharmacy. Pillboxes or “medi-sets” help some patients with
adherence.

Having the patient or caregiver bring in all medications
at each visit can help the clinician perform medication
reconciliation and reinforce reasons for medication use,
dosage, frequency of administration, and possible adverse
effects. Medication reconciliation is particularly important
if the patient sees multiple providers.

The risk of toxicity goes up with the number of medica-
tions prescribed. Certain combinations of medications (eg,
warfarin and many types of antibiotics, angiotensin-
converting enzyme inhibitors and NSAIDs) are particu-
larly likely to cause drug-drug interactions and should be
watched carefully.

Trials of individual medication discontinuation should
be considered (including sedative/hypnotics, antipsychotic
medications, digoxin, proton pump inhibitors, and
NSAIDs) when the original indication is unclear, the goals
of care have changed, or the patient might be experiencing
side effects. Clinical tools such as “STOPP/START” and the
Beers Criteria can help guide clinicians in appropriate
medication prescribing for older adults.

When to Refer

Patients with poor or uncertain adherence may benefit
from referral to a pharmacist or a home health nurse.

Frankenthal D etal. Intervention with the screening tool of older
persons potentially inappropriate prescriptions/screening
tool to alert doctors to right treatment criteria in elderly resi-
dents of a chronic geriatric facility: a randomized clinical
trial. ] Am Geriatr Soc. 2014 Sep;62(9):1658-65. [PMID:
25243680]

Fried TR et al. Health outcomes associated with polypharmacy
in community-dwelling older adults: a systematic review. J
Am Geriatr Soc. 2014 Dec;62(12):2261-72. [PMID: 25516023]

Patterson SM et al. Interventions to improve the appropriate use
of polypharmacy for older people. Cochrane Database Syst
Rev. 2014 Oct 7;10:CD008165. [PMID: 25288041]

10. Vision Impairment

Visual impairment due to age-related refractive error
(“presbyopia”), macular degeneration, cataracts, glaucoma,
and diabetic retinopathy is associated with significant
physical and mental health comorbidities, falls, mobility
impairment, and reduced quality of life. The prevalence of
serious and correctable visual disorders in elders is suf-
ficient to warrant a complete eye examination by an
ophthalmologist or optometrist annually or biannually
for most elders. Many patients with visual loss benefit
from a referral to a low-vision program.
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Court H et al. Visual impairment is associated with physical and
mental comorbidities in older adults: a cross-sectional study.
BMC Med. 2014 Oct 17;12:181. [PMID: 25603915]

Swenor BK et al. Visual impairment and incident mobility limi-
tations: the health, aging and body composition study. ] Am
Geriatr Soc. 2015 Jan;63(1):46-54. [PMID: 25536849]

11. Hearing Impairment

Over one-third of persons over age 65 and half of those
over age 85 have some hearing loss. Hearing loss is associ-
ated with social isolation, depression, disability, cognitive
impairment, and excess risk of hospitalization and nursing
home placement. A reasonable screen is to ask patients if
they have hearing impairment. Those who answer “yes”
should be referred for audiometry. Those who answer “no”
may still have hearing impairment and can be screened by
a handheld audioscope or the whispered voice test. The
whispered voice test is administered by standing 2 feet
behind the subject, whispering three random numbers
while simultaneously rubbing the external auditory canal
of the non-tested ear to mask the sound. If the patient is
unable to identify all three numbers, the test should be
repeated with different numbers, and if still abnormal, a
referral should be made for an audiogram. To determine
the degree to which hearing impairment interferes with
functioning, the provider may ask if the patient becomes
frustrated when conversing with family members, is
embarrassed when meeting new people, has difficulty
watching TV, or has problems understanding conversa-
tions. Caregivers or family members often have important
information on the impact of hearing loss on the patient’s
social interactions.

Hearing amplification can improve hearing-related
quality of life in patients with hearing loss. However, com-
pliance with hearing amplification can be a challenge
because of dissatisfaction with performance; stigma associ-
ated with hearing aid use; and cost, since hearing amplifi-
cation is not paid for under most Medicare plans. Newer
digital devices may perform better but are considerably
more expensive. Special telephones, amplifiers for the tele-
vision, and other devices are helpful to many patients.
Portable amplifiers are pager-sized units with earphones
attached; they can be purchased inexpensively at many
electronics stores and can be useful in health care settings
for improving communication with hearing-impaired
patients. In general, facing the patient and speaking slowly
in a low tone is a more effective communication strategy
than shouting.

Chen DS et al; Health ABC study. Association of hearing impair-
ment with declines in physical functioning and the risk of
disability in older adults. ] Gerontol A Biol Sci Med Sci. 2015
May;70(5):654-61. [PMID: 25477427

Genther DJ et al; Health, Aging and Body Composition Study.
Association between hearing impairment and risk of hospital-
ization in older adults. ] Am Geriatr Soc. 2015 Jun;63(6):1146-52.
[PMID: 26096388]

Lin FR et al; Health ABC Study Group. Hearing loss and cogni-
tive decline in older adults. JAMA Intern Med. 2013 Feb 25;
173(4):293-9. [PMID: 23337978]

Pacala JT et al. Hearing deficits in the older patient: “I didn’t
notice anything”. JAMA. 2012 Mar 21;307(11):1185-94.
[PMID: 22436959]

12. Elder Mistreatment & Self-Neglect

Elder mistreatment is defined as “actions that cause harm
or create a serious risk of harm to an older adult by a care-
giver or other person who stands in a trust relationship to
the older adult, or failure by a caregiver to satisfy the elder’s
basic needs or to protect the elder from harm” Self-neglect
is the most common form of elder mistreatment and
occurs among all demographic strata of the aging popu-
lation. According to the best available estimates, the preva-
lence of potential neglect and psychological and financial
abuse is about 5% each, with other forms of abuse being
less common.

Clues to the possibility of elder abuse include behav-
ioral changes in the presence of the caregiver, delays
between occurrences of injuries and when treatment was
sought, inconsistencies between an observed injury and its
associated explanation, lack of appropriate clothing or
hygiene, and not filling prescriptions. Many elders with
cognitive impairment become targets of financial abuse.
Both elder abuse and self-neglect are associated with an
increased risk of mortality.

It is helpful to observe and talk with every older person
alone for at least part of a visit in order to ask questions
directly about possible abuse and neglect (Table 4-6).
When self-neglect is suspected, it is critical to establish
whether a patient has decision-making capacity in order to
determine what course of action needs to be taken. A
patient who has full decision-making capacity should be
provided with help and support but can choose to live in
conditions of self-neglect, providing that the public is not
endangered by the actions of the person. In contrast, a
patient who lacks decision-making capacity who lives in
conditions of self-neglect will require more aggressive
intervention, which may include guardianship, in-home
help, or placement in a supervised setting. Mental state

Table 4-6. Phrases and actions that may be helpful in
situations of suspected abuse or neglect.

Questions for the Elder

1. Has anyone hurt you?

2. Areyou afraid of anybody?

3. Is anyone taking or using your money without your permission?

Questions for the Caregiver

1. Are your relative’s needs more than you can handle?
2. Are you worried that you might hit your relative?

3. Have you hit your relative?

If abuse is suspected

Tell the patient that you are concerned, want to help, and will call
Adult Protective Services to see if there is anything that they
can do to help

Document any injuries

Document the patient’s words

Document whether or not the patient has decision-making capac-
ity using a tool such as “Aid to Capacity Evaluation”
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scores, such as the MoCA, may provide some insight into
the patient’s cognitive status but are not designed to assess
decision-making capacity. A standardized tool, such as the
“Aid to Capacity Evaluation,” is easy to administer, has
good performance characteristics for determining deci-
sion-making capacity, and is available free online at www.
jointcentreforbioethics.ca/tools/ace_download.shtml.

When to Refer

o Refer elders with suspected abuse or self-neglect to
Adult Protective Services, as required by law in most
states (consult the National Center on Elder Abuse at
http://www.ncea.aoa.gov).

o Refer elders to a mental health professional when it is
unclear whether they have decision-making capacity
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after an initial assessment or whether an untreated
mental health disorder is contributing to their
problem.

When to Admit

Admit elders who would be unsafe in the community when
an alternative plan cannot be put into place in a timely
manner.
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Smith AK et al. Elder self-neglect—how can a physician help? N
Engl ] Med. 2013 Dec 26;369(26):2476-9. [PMID: 24369074]
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DEFINITION & SCOPE OF PALLIATIVE CARE

The focus of palliative care is to improve symptoms and
quality of life at any stage of any serious illness, to support
patients’ families and loved ones, and to help align patients’
care with their preferences and goals. At the end of life,
palliative care of ten becomes the sole focus of care, but pal-
liative care alongside cure-focused treatment is benefi-
cial throughout the course of a serious illness, regardless
of prognosis, whether the goal is to cure disease or man-
age it.

Palliative care includes management of physical symp-
toms, such as pain, dyspnea, nausea and vomiting, consti-
pation, and agitation; emotional distress, such as
depression, anxiety, and interpersonal strain; and existen-
tial distress, such as spiritual crisis. While palliative care is
a medical subspecialty recognized by the American Board
of Medical Specialties (“specialty palliative care”), all clini-
cians routinely should provide “primary palliative care”
and possess the basic skills to be able to manage pain; treat
dyspnea; identify possible depression; communicate about
important issues, such as prognosis and patient preferences
for care; and help address spiritual distress.

During any stage of illness, symptoms that cause sig-
nificant suffering are a medical emergency that should
be managed aggressively with frequent elicitation and
reassessment as well as individualized treatment. While
patients at the end of life may experience a host of distress-
ing symptoms, pain, dyspnea, and delirium areamong the
most feared and burdensome. Management of these com-
mon symptoms is described later in this chapter. The prin-
ciples of palliative care dictate that properly informed
patients or their surrogates may decide to pursue aggres-
sive symptom reliefat the end of life even if, as a known but
unintended consequence, the treatments preclude further
unwanted curative interventions or even hasten death,
although increasingly, palliative care has been shown to
prolong life.
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PAIN MANAGEMENT
PRINCIPLES OF PAIN MANAGEMENT

The experience of pain includes the patient’s emotional
reaction to it and is influenced by many factors, including
the patient’s prior experiences with pain, meaning given to
the pain, emotional stresses, and family and cultural influ-
ences. Pain is a subjective phenomenon, and clinicians
cannot reliably detect its existence or quantify its severity
without asking the patient directly. A useful means of
assessing pain and evaluating the effectiveness of analgesia
is to ask the patient to rate the degree of pain along a
numeric or visual pain scale (Table 5-1).

General guidelines for management of pain are recom-
mended for the treatment of all patients with pain. Clinicians
should ask about the nature, severity, timing, location, qual-
ity, and aggravating and relieving factors of the pain. Distin-
guishing between neuropathic and nociceptive (somatic or
visceral) pain is essential to proper treatment. The goal of
pain management is properly decided by the patient. Some
patients may wish to be completely free of pain even at the
cost of significant sedation, while others will wish to control
pain to a level that still allows maximal functioning.

Chronic severe pain should be treated continuously. For
ongoing pain, a long-acting analgesic can be given around
the clock with a short-acting medication as needed for
“breakthrough” pain. Whenever possible, the oral route of
administration is preferred because it is easier to administer
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Table 5-1. Pain assessment scales.
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A. Numeric Rating Scale

No pain
| 1 1 1 1 1 ] 1 1 1 |

o 1 2 3 4 5 6 7 8 9 10

B. Numeric Rating Scale Translated into Word and Behavior Scales

Pain Intensity Word Scale

0 No pain

1-2 Least pain

3-4 Mild pain

5-6 Moderate pain
7-8 Severe pain
9-10 Excruciating pain

C.Wong Baker FACES Pain Rating Scale’
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No hurt Hurts

Little Bit

Hurts
Little More

Worst pain

Nonverbal Behaviors

Relaxed, calm expression
Stressed, tense expression
Guarded movement, grimacing
Moaning, restless

Crying out

Increased intensity of above
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N VR
3 4

Hurts
Whole Lot

Hurts
Worst

Hurts
Even More

'Especially useful for patients who cannot read English and for pediatric patients.
© 1983 Wong-Baker FACES Foundation. www.WongBakerFACES.org. Used with permission. Originally published in Whaley & Wong's Nursing

Care of Infants and Children.

at home, is not painful, and imposes no risk from needle
exposure.

The underlying cause of pain should be diagnosed and
treated, balancing the burden of diagnostic tests or thera-
peutic interventions with the patient’s suffering. For exam-
ple, single-fraction radiation therapy for painful bone
metastases or nerve blocks for neuropathic pain may obvi-
ate the need for ongoing treatment with analgesics and
their side effects. Regardless of decisions about seeking and
treating the underlying cause of pain, every patient should
be offered prompt relief.

PAIN MANAGEMENT FOR PATIENTS WITH
SERIOUS & END-STAGE ILLNESS

Definition & Prevalence

Pain is what many people say they fear most about dying,
and it is consistently undertreated. Up to 75% of patients
dying of cancer, heart failure, chronic obstructive pulmo-
nary disease (COPD), or other diseases experience pain. In
the United States, the Joint Commission reviews of health
care organizations include pain management standards.

Barriers to Good Care

One barrier to good pain control is that many clinicians
have limited training and clinical experience with pain
management and thus are reluctant to attempt to manage

severe pain. Lack of knowledge about the proper selection
and dosing of analgesic medications carries with it atten-
dant and typically exaggerated fears about the side effects
of pain medications, including the possibility of respiratory
depression from opioids. Most clinicians, however, can
develop good pain management skills, and nearly all pain,
even at the end of life, can be managed without hastening
death through respiratory depression. In rare instances,
palliative sedation may be necessary to control intractable
suffering as an intervention of last resort.

A misunderstanding of the physiologic effects of opi-
oids can lead to unfounded concerns on the part of clini-
cians, patients, or family members that patients will
become addicted to opioids. While physiologic tolerance
(requiring increasing dosage to achieve the same analgesic
effect) and dependence (requiring continued dosing to
prevent symptoms of medication withdrawal) are expected
with regular opioid use, the use of opioids at the end of life
for relief of pain and dyspnea is not generally associated
with a risk of psychological addiction (misuse of a sub-
stance for purposes other than the one for which it was
prescribed and despite negative consequences in health,
employment, or legal and social spheres). The risk for
problematic use of pain medications is higher, however, in
patients with a history of addiction or substance abuse. Yet
even patients with such a history need pain relief, albeit
with closer monitoring. Some patients who demonstrate
behaviors associated with addiction (demand for specific
medications and doses, anger and irritability, poor
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cooperation or disturbed interpersonal reactions) may
have pseudo-addiction, defined as exhibiting behaviors
associated with addiction but only because their pain is
inadequately treated. Once pain is relieved, these behaviors
cease. In all cases, clinicians must be prepared to use appro-
priate doses of opioids in order to relieve distressing symp-
toms for patients at the end of life.

Harms from the use of opioid analgesics, including
medication diversion or death from accidental or inten-
tional overdose, are known and significant risks. Some cli-
nicians fear legal repercussions from prescribing the high
doses of opioids sometimes necessary to control pain at the
end of life. The US Food and Drug Administration (FDA)
offers a Risk Evaluation and Management Strategy for
long-acting and extended-release opioids to inform clini-
cians about appropriate prescribing and to promote safe
use of opioids for patients who require them (http://www.
fda.gov/Drugs/DrugSafety/InformationbyDrugClass/
ucm163647.htm). Some states have special training, licens-
ing, and documentation requirements for opioid prescrib-
ing. However, governmental and professional medical
groups, regulators (including the FDA), and the US
Supreme Court have made it clear that appropriate treat-
ment of pain is the right of the patient and a fundamental
responsibility of the clinician. Although clinicians may feel
trapped between consequences of over- or under-prescrib-
ing opioids, there remains a wide range of practice in
which clinicians can safely and appropriately treat pain.
Referral to pain management or palliative care experts is
appropriate whenever pain cannot be controlled expedi-
tiously or safely by other clinicians. In the field of chronic
noncancer pain (CNCP) management and increasingly in
palliative care earlier in the course of serious illness, many
clinicians are using pain medication agreements and urine
drug testing to help monitor for and limit the potential for
abuse and diversion (see “Opioids for Chronic, Noncancer
Pain”).

PHARMACOLOGIC PAIN MANAGEMENT
STRATEGIES

In the palliative care setting, pain generally can be well
controlled with opioid and nonopioid analgesic medica-
tions. For mild to moderate pain, acetaminophen, aspirin,
and nonsteroidal anti-inflammatory drugs (NSAIDs) may
be sufficient. For moderate to severe pain, opioids of ten are
necessary. In all cases, the choice of analgesic must be
guided by a careful consideration of the physiology of the
pain and the benefits and risks of the particular analgesic
being considered.

Acetaminophen & NSAIDs

Appropriate doses of acetaminophen may be just as effec-
tive an analgesic and antipyretic as NSAIDs but without the
risk of gastrointestinal bleeding or ulceration. Acetamino-
phen can be given at a dosage of 500-1000 mg orally every
6 hours, not to exceed 4000 mg/day maximum for short-
term use. Total acetaminophen doses should not exceed
3000 mg/day for long-term use or 2000 mg/day for older
patients and for those with liver disease. Hepatotoxicity

is of particular concern because of how commonly
acetaminophen is also an ingredient in various over-
the-counter medications and because of failure to account
for the acetaminophen dose in combination acetamino-
phen-opioid medications such as Vicodin or Norco. The
FDA has limited the amount of acetaminophen available in
combination analgesics.

Aspirin (325-650 mg orally every 4 hours) is an effec-
tive analgesic, antipyretic, and anti-inflammatory medica-
tion. Gastrointestinal irritation and bleeding are side
effects that are lessened with enteric-coated formulations
of aspirin and concomitant use of proton-pump inhibitor
medication. Bleeding, allergy, and an association with Reye
syndrome in children and teenagers further limit its use.

Commonly used NSAIDs and their dosages arelisted in
Table 5-2. NSAIDs are antipyretic, analgesic, and anti-
inflammatory. NSAIDs increase the risk of gastrointestinal
bleeding 1.5 times. The risks of bleeding and nephrotoxic-
ity from NSAIDs are both increased in elders. Gastrointes-
tinal bleeding and ulceration may be prevented with the
concurrent use of proton pump inhibitors (eg, omeprazole,
20-40 mg orally daily) or with celecoxib (100 mg orally
daily to 200 mg orally twice daily), the only cyclooxygenase
(COX)-2 inhibitor available. NSAIDs, including celecoxib,
can lead to fluid retention, kidney injury, and exacerba-
tions of heart failure and should be used with caution in
patients with that condition. Topical formulations of
NSAIDs (such as diclofenac 1.3% patch or 1% gel), placed
over the painful body part for treatment of musculoskeletal
pain, are associated with less systemic absorption and
fewer side effects than oral administration and are likely
underutilized in patients at risk for gastrointestinal
bleeding.

Opioids for Palliative Treatment of Pain
from Cancer & Other Serious llinesses

A. Formulations and Regimens

For many patients, opioids are the mainstay of pain man-
agement. Opioids are appropriate for managing severe pain
due to any cause, including the following: neuropathic
pain, pain from cancer, pain from other serious illnesses,
and pain associated with end of life. Opioid medications
are listed in Table 5-3. Full opioid agonists such as mor-
phine, hydromorphone, oxycodone, methadone, fentanyl,
hydrocodone, and codeine are used most commonly.
Hydrocodone and codeine are typically combined with
acetaminophen or an NSAID, although acetaminophen in
these combinations is restricted to 325 mg per unit dose
due to the risk of toxicity. Extended-release hydrocodone
without acetaminophen is FDA approved. Short-acting
formulations of oral morphine sulfate (starting dosage
4-8 mg orally every 3-4 hours), hydromorphone (1-2 mg
orally every 3-4 hours), or oxycodone (5 mg orally every
3-4 hours) are useful for acute pain not controlled with
other analgesics. These same oral medications, or oral
transmucosal fentanyl (200 mcg oralet dissolved in the
mouth) or buccal fentanyl (100 mcg dissolved in the
mouth), can be used for “rescue” or “breakthrough” treat-
ment for patients experiencing pain that breaks through
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Table 5-2. Acetaminophen and useful nonsteroidal anti-inflammatory drugs.
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Medication

Acetaminophen
or
paracetamol*
(Tylenol, Datril,
etc)

Aspirin®

Celecoxib*
(Celebrex)

Choline magne-
sium salicylate®
(Trilasate,
others)

Diclofenac
(Voltaren,
Cataflam,
others)

Diclofenac sus-
tained release
(Voltaren-XR,
others)

Diflunisal” (Dolo-
bid, others)

Etodolac (Lodine,
others)

Fenoprofen cal-
cium (Nalfon,
others)

Flurbiprofen
(Ansaid)

Ibuprofen
(Motrin, Advil,
Rufen, others)

Indomethacin
(Indocin, Indo-
meth, others)

Usual Oral Dose Usual Oral Dose

for Adults for Adults
>50kg <50 kg’
325-500mg every 10-15 mg/kg
4 hours or every 4 hours
750 mg every (oral); 15-20
6 hours, up to mg/kg every
2000-3000 4 hours (rectal),
mg/day up to 2000-
3000 mg/day
650 mg every 4 10-15 mg/kg
hours or 975 mg every 4 hours
every 6 hours (oral); 15-20
mg/kg every

4 hours (rectal)

200 mg once daily
(osteoarthritis);
100-200 mg
twice daily (RA)

100 mg once or
twice daily

1000-1500 mg
three times daily

25 mg/kg three
times daily

50-75 mg orally
two or three
times daily; 1%
gel 2-4 g four
times daily;
1.3% patch two
times daily

100-200 mg once
daily

500 mg every 12
hours

200-400 mg every
6-8 hours

300-600 mg every
6 hours

50-100 mg three or
four times daily

400-800 mg every
6 hours

10 mg/kg every
6-8 hours

25-50 mgtwoto
four times daily

Cost per Unit

$0.02/500 mg
(oral) OTC;
$0.71/650 mg
(rectal) OTC

$0.02/325 mg
0OTG; $1.51/600
mg (rectal) OTC

$4.62/100 mg;
$7.58/200 mg

$0.46/500 mg

$1.47/50 mg;
$1.77/75 mg

$2.81/100 mg

$2.07/500 mg
$1.32/400 mg

$3.40/600 mg

$0.83/50 mg;
$1.25/100 mg

$0.28/600 mg Rx;
$0.05/200 mg
oTC

$0.38/25 mg;
$0.64/50 mg

Cost for
30 Days?

$3.60 (oral);
$127.80
(rectal)

$7.20 (oral);
$271.80
(rectal)

$227.40 OA;
$454.80 RA

$124.20

$132.30;
$159.30

$168.60

$124.20
$158.40

$408.00

$99.60;
$150.00

$33.60; $9.00

$45.60; $76.80

Comments?

Not an NSAID because it lacks peripheral
anti-inflammatory effects. Equivalent
to aspirin as analgesic and antipyretic
agent.

Limit dose to 3000 mg/day and to
2000 mg/day in older patients and
thosewith liver disease.

Be mindful of multiple sources of acet-
aminophen as in combination analge-
sics, cold remedies, and sleep aids.

Available also in enteric-coated form that
is more slowly absorbed but better
tolerated.

Cyclooxygenase-2 inhibitor. No antiplate-
let effects. Lower doses for elderly who
weigh < 50 kg. Lower incidence of
endoscopic gastrointestinal ulceration.
Notknown if true lower incidence of
gastrointestinal bleeding. Possible link
to cardiovascular toxicity. Celecoxib is
contraindicated in sulfonamide allergy.

Salicylates cause less gastrointestinal dis-
tress and kidney impairment than
NSAIDs but are probably less effective
in pain management than NSAIDs.

May impose higher risk of hepatotoxicity.
Enteric-coated product; slow onset.
Topical formulations may result in
fewer side effects than oral
formulations.

Fluorinated acetylsalicylic acid derivative.

Perhaps more side effects than others,
including tubulointerstitial nephritis.

Adverse gastrointestinal effects may be
more common among elderly.

Relatively well tolerated and inexpensive.

Higher incidence of dose-related toxic
effects, especially gastrointestinal and
bone marrow effects.

(continued)
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Table 5-2. Acetaminophen and useful nonsteroidal anti-inflammatory drugs. (continued)

Usual Oral Dose Usual Oral Dose

for Adults for Adults Cost for
Medication >50kg <50kg’ Cost per Unit 30 Days? Comments?
Ketoprofen 25-75 mg every $1.07/50 mg $128.40; Lower doses for elderly.
(Orudis, 6-8 hours (max Rx; $1.17/75 $140.40
Oruvail, others) 300 mg/day) mg Rx
Ketorolac tro- 10 mg every $2.16/10 mg Not Short-term use (< 5 days) only; other-
methamine 4-6 hoursto a recom- wise, increased risk of gastrointestinal
(Toradol) maximum of mended side effects.
40 mg/day orally
Ketorolac tro- 60 mg intramuscu- $1.45/30 mg Not Intramuscular or intravenous NSAID as
methamine® larly or 30 mg recom- alternative to opioid. Lower doses for
(Toradol) intravenously ini- mended elderly. Short-term use (< 5 days) only.
tially, then 30 mg

every 6 hours
intramuscularly
or intravenously

Magnesium sali- ~ 467-934 mg every $0.23/467 mg $55.20
cylate (various) 6 hours QOTC

Meclofenamate 50-100 mg every $5.07/100 mg $608.40 Diarrhea more common.
sodium? 6 hours
(Meclomen)

Mefenamicacid 250 mg every $17.41/250 mg $2089.20
(Ponstel) 6 hours

Nabumetone 500-1000 mg once $1.30/500 mg; $78.00; $91.80  May be less ulcerogenic than ibuprofen,
(Relafen) daily (max dose $1.53/750 mg but overall side effects may not

2000 mg/day) be less.

Naproxen 250-500 mg every 5 mg/kg every $1.29/500 mg Rx;  $154.80; $7.20  Generally well tolerated. Lower doses for
(Naprosyn, 6-8 hours 8 hours $0.08/220 mg oTC elderly.

Anaprox, Aleve OTC
[OTC], others)

Oxaprozin 600-1200 mg $1.50/600 mg $90.00 Similar to ibuprofen. May cause rash,
(Daypro, others) once daily pruritus, photosensitivity.

Piroxicam 20 mg daily $2.64/20 mg $79.20 N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>