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Chapter 9

Life-Sustaining Antibiotic Therapy

INTRODUCTION

The discovery of antibiotics has been described
as the greatest life-saving technological develop-
ment in the history of medicine. Prior to the de-
velopment of antibiotics, infectious diseases ac-
counted for over half of all hospitalizations and
were responsible for most fatalities in this coun-
try. Sulfanilamide was the first antibiotic to be dis-
covered, and physician-author Lewis Thomas has
recalled the powerful impression this drug made
during his intern years following its introduction
in the late 1930s:

. . . For most of the infectious diseases on the
wards of the Boston City Hospital in 1937, there
was nothing to be done beyond bed rest and good
nursing care. Then came the explosive news of
sulfanilamide, and the start of the real revolution
in medicine.

I remember the astonishment when the first
cases of pneumococcal and streptococcal septice-
mia were treated in Boston in 1937. The phenome-
non was almost beyond belief. Here were mori-
bund patients, who would most surely have died
without treatment, improving in their appearance
within a few hours of being given the medicine
and feeling entirely well within the next day or
SO (69).

Antibiotics are now widely used to treat a vari-
ety of infections caused by viruses, fungi, bacte-
ria, and other protists and are credited with a 10-
year extension in average life expectancy at birth.
By way of contrast, it is estimated that the suc-
cessful elimination of cancer would result in only
a 2-year extension of life expectancy at birth (31).

Antibiotics are currently prescribed more often
than any other class of drugs in the United States
and account for more than 25 percent of the $3
billion in annual hospital drug expenditures (52).
Some antibiotics can destroy or prevent the growth
of only one or a few different kinds of harmful
agents, while newer derivatives act against a
broader range of pathogens. Antibiotics are used
most often to treat mild infections or to prevent
infection. This chapter focuses, however, on the

use of antibiotics to treat life-threatening infec-
tions that, without treatment, would result in
death within a few days of onset of the infection.

Antibiotic treatment is generally effective. In
addition, it is usually safe, readily available, and
relatively inexpensive and painless. For these rea-
sons, and because most people consider antibiotics
noninvasive, many health care providers believe
that antibiotic treatment is always appropriate
when an active infection is present.

Despite this strong presumption in favor of using
antibiotic therapy, some health care providers and
others believe that there are circumstances in
which it is justifiable to withhold life-sustaining
antibiotic treatment (18,43,55,78). For example,
one physician told about his 96-year-old mother
who experienced two strokes a week apart and
developed pneumonia following the second. The
woman’s children asked the hospital staff not to
treat the pneumonia, but the hospital staff insisted
that they could not “do nothing,” and she was given
intravenous antibiotics. She survived and was dis-
charged to a nursing home. Her son wrote:

She can still recognize her family visitors, say
their names, and engage in trivial conversation,
but her mind is substantially destroyed . . . She
is no longer aware of her plight, and expresses
no suggestion of despair, but everything she
wanted to avoid has happened. In a semiivgetat-
ing state, she has lost her functional and mental
independence. I, the physician son of this woman,
weep for my mother and for what has happened
to my profession (24).

Although antibiotics are usually effective in the
treatment of infections in people of all ages, these
drugs cannot cure underlying diseases or disabling
conditions that are common among elderly pa-
tients. In some patients, a life-threatening infec-
tion is superimposed on a terminal illness or an
incurable, severely debilitating, chronic disease.
Some health care providers and other people be-
lieve that in such cases the use of antibiotics to
treat the infection sometimes prolongs the dying
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334 ● Life-Sustaining Technologies and the Elderly

process or prolongs the patient’s suffering unnec- have received much less attention and analysis
essarily. than decisions about withholding or withdraw-

The few available reports on decisions about ing other life-sustaining treatments. This chapter
discusses the use of antibiotic therapy for elderlyantibiotic treatment for terminally ill and severely

debilitated elderly people suggest that antibiotic people with life-threatening conditions, the out-

treatment is sometimes withheld from such pa- comes of such treatment, and what is known

tients (8,14,33,50,65). Yet these treatment decisions about the factors associated with nontreatment.

DESCRIPTION OF LIFE-SUSTAINING ANTIBIOTIC THERAPY

Life- Threatening Infections in Elderly
People: The Need for Life-Sustaining

Antibiotic Therapy

Despite the frequent success of antibiotics in
reversing life-threatening infections, infectious dis-
eases remain a serious problem for elderly peo-
ple. At a time when medical technologies can sup-
port body functions almost indefinitely, severe
infection is still one of the few challenges to such
interventions. It has been estimated that infections
account for approximately 30 percent of all deaths
in the elderly population (48). One study based
on autopsies found that infection was the second
most frequent identifiable cause of death in per-
sons over age 85 (following atherosclerosis) (39).

Some of the life-threatening infections that com-
monly affect elderly people—bacterial pneumo-
nia, urinary tract infections, infected decubitus
ulcers (bed or pressure sores), and iatrogenic in-
fections that sometimes result from the use of
medical devices—are described in table 9-1. Any
local infection in a seriously ill older person,
however, can rapidly spread and become life-
threatening.

Various risk factors make people vulnerable to
infection, and some risk factors are more preva-
lent among older people than younger people. One
factor that increases the risk of infection is hos-
pitalization. People in hospitals are exposed to a
large number of agents that can cause infections.
Elderly people are more likely to be hospitalized
than younger people, and because of diminished
immune function and other factors discussed be-
low, hospitalized elderly patients are two to five
times more likely to develop nosocomial (hospital-
acquired) infections than hospitalized younger pa-
tients (30). Nosocomial infections are often fatal,

in part because they are frequently caused by
agents that are resistant to antibiotics (79).

A second risk factor for infection—also much
more likely for older than younger people—is resi-
dence in a nursing home. Communal living, use
of urinary catheters, and other factors often asso-
ciated with nursing home care foster infections.
Research indicates that, on average, 15 to 20 per-
cent of nursing home residents have an active in-
fection at any given time (17,26,44).

A third factor that makes many elderly people
vulnerable to infections is the presence of multi-
ple illnesses, or comorbidities. The proportion of
people with such conditions rises rapidly with age,
and it is estimated that 80 to 90 percent of elderly
patients with infections also have other diseases
including cancer, diabetes, Alzheimer’s disease,
chronic congestive heart failure, and chronic ob-
structive pulmonary disease (23).

Other important factors that increase the risk
of infections are diminished immune function,
diminished physiological function, and reduced
physical activity. Immune function declines with
age, with various diseases, with some medical
treatments (e.g., cancer chemotherapy) (19,29,53),
and with inadequate intake of food and fluids that
may result from poverty, depression, forgetful-
ness, mobility impairments, illness, or medical
treatments that decrease appetite. Diminished
physiological function–for example, a diminished
cough reflex-increases susceptibility to infections
(8). Reduced physical activity often associated with
chronic illness and impaired mobility increases
the risk of respiratory infections and decubitus
ulcers (19).

A final factor that increases the risk of infec-
tion is the use of life-sustaining medical devices
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Table 9-1.— Life-Threatening Infections That Commonly Affect Elderly Peoplea

Pneumonia is the leading cause of death due to infectious
diseases and it ranks sixth as a cause of death for people
of all ages in the United States (31). Bacterial pneumonia,
along with infiuenza, is the fourth most common cause of
death in elderly people, accounting for 185 deaths per
100,000 persons (40). Mortality rates range from 10 to 80
percent, depending on the bacteria involved and the degree
of lung destruction (8).

Nosocomial (hospital-acquired) pneumonias are the
most deadly and account for approximately 15 percent of
hospital-acquired infections (75). Recent studies suggest
that the risk is comparable in nursing homes. Several dis-
eases or condition-associated factors that predispose peo-
ple to pneumonia are more frequent in the elderly population
or affect the elderly more severely—e.g., chronic bronchi-
tis, congestive heart failure, stroke, and dementia (8).

Urinary tract infections are common bacterial infections in
older persons, especially women (37). They are the most
common infections in hospitalized patients, affecting 1 mil-
lion patients per year (31). The prevalence of urinary tract
infections increases with age, level of care, and decreas-
ing functional capacity. The reasons that urinary tract in-
fections are so frequent in eider persons are unknown, but
may include prostate problems in men; loss of pelvic sup-
port, fecal incontinence, and loss of Iocal bladder mucosal
defense mechanisms in women; and use of urinary cathe-
ters in both sexes (86).

infected decubitus ulcera (bed or pressure sores) are as-
sociated with immobility, malnutrition, and diabetes, all of
which result in poor circulation and skin breakdown. One
study found decubiti were the leading source of infection
among 532 patients in nursing homes, with a prevalence
rate of 6 percent (26). Despite appropriate medical and sur-
gical care, elderly patients with pressure sores associated
with bacteremia have a very poor prognosis. The overall
mortality associated with sepsis (spread of the infection
to the bloodstream) due to pressure sores is approximate-
ly 40 percent, and the highest rates (78 percent) have been
documented in elderly patients (16).

latrogenic Infections (infections resulting as a complication
of medical treatment) are often related to the use of medi-
cal devices. in the late 1970s, for example, an estimated
850,000 infections were related to medical devices, ac-
counting for approximately 45 percent of ail hospital-
acquired infections in the United States. infections result-
ing from the use of life-sustaining technologies such as
mechanical ventilators, dialysis machines, and nutritional
support equipment constitute a substantial portion of the
latrogenic complications due to medical devices (8,64). Dur-
ing infusion therapy for total parenteral nutrition (TPN) (see
ch. 8), for example, infection can be caused by contamina-
tion. infectious bacteria gain access most frequently at the
site where the device penetrates the skin (32).

%TA selected these four infections for em~hasis in this chapter because of their Prevalence and importance for critically, chronically, and terminally ill. and severelv
debilitated elderly people.

SOURCE: Office of Technology Assessment, 1987.

such as mechanical ventilators (see ch. 6), dialy-
sis equipment (see ch. 7), and devices used to pro-
vide total parenteral nutrition (TPN) (see ch. 8).
Elderly people constitute a large proportion of the
patients who use these technologies.

In addition to increasing the risk of infection,
three factors—reduced immunological function,
reduced physiological function, and age-associated
illnesses such as heart disease, respiratory disease,
or cancer—may lower a patient’s ability to with-
stand an infection. Half of the elderly people who
die of an infection do so because of the added
stress the infection places on their already weak-
ened organs (62). An infection in an individual
whose physiological status is already compromised
can result in a series of escalating problems, as
one woman’s experience illustrates:

Because of their exposure to a combination of
several risk factors, certain elderly people are
more vulnerable than younger people or other
elderly people to life-threatening infections. El-
derly people at greatest risk include:
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●

●

●

critically and terminally ill elderly people who
are likely to be hospitalized and to have com-
promised immunological and physiological
status;
chronically ill, though often clinically stable,
elderly people, especially those who may re-
quire mechanical ventilation, dialysis, or nu-
tritional support; and
severely debilitated elderly people with mul-
tiple comorbidities, especially those who re-
side in nursing homes and those who are im-
mobile.

For any of these people, antibiotics are potentially
life-sustaining.

Diagnosis of Infection

Infections in elderly people are sometimes dif-
ficult to recognize because some elderly patients
do not manifest the symptoms of infection that
are familiar in younger people. An elderly patient
with pneumonia, for example, instead of exhibit-
ing cough, fever, or chills, may instead present
nonspecific symptoms such as confusion, anorexia,
weakness, or falls. An elderly patient with a uri-
nary tract infection may have no apparent symp-
toms (19,25,79).

To recognize the presence of infections in
elderly patients, caregivers must first be aware
that such infections may present differently than
the same infections in younger people. They must
then be attentive to nonspecific changes in an
elderly patient’s general physical condition and
functioning that may indicate infection. This ob-
servation holds especially true for elderly patients
with dementia, who are often unable to define
or report their own symptoms (19,79).

The identification of the specific bacterial or
other agent causing a suspected infection is ac-
complished via laboratory tests. Many tests used
in diagnosis-e.g., the chest X-ray and a culture
of secretions coughed up from the lower respira-
tory tract that are ordinarily used to diagnose
pneumonia—are noninvasive.

obtaining uncontaminated secretions from a pa-
tient’s lower respiratory tract without using in-
vasive procedures is often difficult, however, be-
cause the secretions have to come through the

patient’s mouth. For this and other reasons, some
physicians will treat suspected pneumonia with-
out a culture. If the patient does not respond to
the treatment in a few days, a culture maybe es-
sential and invasive procedures may be needed
to obtain uncontaminated secretions. One proce-
dure, transtracheal aspiration, involves inserting
a needle through the patient’s neck and trachea
and into the lung to withdraw fluid. Some physi-
cians consider such procedures too dangerous to
be used in older people (58). Others believe the
procedures are safe and useful in diagnosing bac-
terial pneumonia, especially in severely ill and hos-
pitalized elderly patients (8,11).

Even simple diagnostic procedures that require
drawing blood, obtaining a urine specimen, or hav-
ing a patient cough up sputum may be difficult
with elderly patients who are confused as a re-
sult of dementia, severe infection, or other ill-
nesses. Severely confused patients may have to
be physically restrained during diagnostic proce-
dures, and some patients may have to undergo
more invasive diagnostic procedures because of
their inability to cooperate with simple pro-
cedures.

All types of diagnostic tests are readily available
to patients being treated in hospitals, but some
tests may not be available or easily accessible for
nursing home residents (8,60). Moreover, anec-
dotal evidence and research findings indicate that
in many cases even relatively simple laboratory
tests are not used for nursing home residents, and
that antibiotic treatment is frequently provided
without a diagnostic workup. Three studies of an-
tibiotic use in nursing homes show, for example,
that only 11 to 38 percent of residents for whom
antibiotics were prescribed had any pretreatment
diagnostic tests related to their infections (14,34,
80). Some observers believe that these figures re-
flect seriously inadequate diagnostic practices
(8,80).

Choice of Antibiotic

The choice of a particular antibiotic to treat a
life-threatening or other infection depends pri-
marily on the infectious agent (or agents). Other
factors that a physician may consider are the na-
ture of the patient’s underlying illnesses, his or
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her history of drug allergies or intolerance, the
risk of drug toxicity, and, in some cases, cost (28,
79)!

Currently, over 50 antibiotics are licensed for
clinical use in the United States (table 9-2). Broad
spectrum antibiotics are active against several
types of infectious agents, and narrow spectrum
antibiotics are active against one or only a few
types (56). All antibiotics are fairly specific in their
activity, but various antibiotics overlap in their
spectrum of activity. Because of this overlap, more
than one antibiotic may potentially be effective
against a specific infection.

Given the wide range of options for antibiotic
therapy and the rapid rate at which new antibi-
otic derivatives are synthesized, it is difficult to
establish a consensus about how best to treat
many infections. Clinical guidelines for treating
elderly patients with infections do exist (see, for
example, app. G), but many physicians base their
selection of antibiotics on their own prior experi-
ence. The prevalence of any particular strain of
bacteria or other infectious agent varies among
hospitals, nursing homes, and community settings,
so the antibiotic selected for use against a sus-
pected infectious agent may also depend on the

Table 9.2.—Generic Antibiotic and Other Antimicrobial Agents Classified by Family

Penicillins
Natural penicillins

Penicillin G
Penicillin V

Penicillinase-resistant
Antistaphylococcal penicillins

Meth ic i l l in
Nafci l l in
Oxaci l l in
Cloxaci l l in
Dicioxaci l l in
Floxaci l l in

Aminopenicillins
Amoxic i l l i n
Ampic i l l in
Bacampici l l in
Cyclaci l l in
Hetaci l l in
Epici l l in
Pivampici l l in
Ta lampic i l l i n

Antipseudomonal penicillins
Carbenicillin
Carbenicillin indanyl
Ticarcillin
Azlocillin

Extended spectrum penicillins
Mezlocillin
Piperacillin

Amidino penicillins
Amdinocillin
Amdinocillin pivoxil

Amphenicols
Chloramphenicol
Thiamphenicol

Aminoglycosides
Tobramycin
Gentamicin
Amikacin
Kanamycin

Cephalosporins
First-generation

Cephalothin
Cefazolin
Cephapirin
Cephradine
Cephalexin
Cefadroxil

Second-generation
Cefamandole
Cefoxitin
Cefuroxime
Cefaclor

Third-generation
Cefotaxime
Moxalactam
Cefoperazone
Ceftizoxime
Ceftriaxone
Ceftazidime
Cefsulodin
Cefmenoxime

Tetracycline
Short-acting

Oxytetracycline
Tetracycline

Intermediate-acting
Methacycline
Demeclocycline

Long-acting
Doxycycline
Minocycline

Macrolides and Iincosamides
Macro/ides

Erythromycin
Troleandomycin

Lincosamides
Lincomycin
Clindamycin

Sulfonamides and trimethoprima

Sulfonamides and trimethoprim in
combination

Sulfadiazine
Sulfamerazine
Sulfamethazine
Sulfamethoxazole
Sulfisoxazole
Trimethoprim

Other
Sulfacytine
Sulfadiazine
Sulfameter
Selfamethizole
Sulfamethoxazole
Sulfapyridine
Sulfasalazine
Sulfisoxazole
Trimethoprim

Miscellaneous antimicrobial
Urinary tract antiseptics

Cinoxacin
Methenamine
Nalidixic acid
Nitrofurantoin

Other a

Aminosalicylic acid
Amphotericin B
Colistin
Dapsone
Ethambutol
Isoniazid
Metronidazole
Polymyxin B
Polymyxin E
Potassium iodide
Pyrazinamide
Rifampin
Spectinomycin
Streptomycin
Sulfoxone
Vancomycin

aThese  items were adapted  from the National Ambulatory Medical Care Survey  1980-81 classification  scheme (8)

SOURCE American Medical Association, AMA Drug Evacuations, 5th ed. (Chicago, IL April 1983).
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setting in which an infection is acquired (8,9,21,77).
Thus, the choice of an antibiotic may vary from
patient to patient, from one physician to another,
and from one setting to the next.

To minimize the risk of death from life-threat-
ening infections, antibiotic therapy is frequently
initiated before a diagnosis can be obtained. In
such cases, empirical treatment is administered—
treatment employing antibiotics active against sev-
eral probable causative agents. When or if the in-
fection is subsequently diagnosed, antibiotics spe-
cifically targeted against the ”identified agent may
be used.

Duration of Treatment

In the treatment of life-threatening infections,
it is vital to continue antibiotic therapy for an ade-
quate length of time. If the course of treatment
is incomplete, some virulent infectious agents may
remain, reproduce, and cause a potentially fatal
relapse. However, there is no standard duration
of antibiotic treatment for life-threatening infec-
tions. The appropriate length of antibiotic ther-
apy depends on the type of infection, the specific
infectious agent, and the rate of the individual pa-
tient’s response to treatment (8).

Route of Administration

Antibiotics can be administered three ways: top-
ically, enterally, or parenterally.

1. Topicall administered antibiotics are applied
to the skin in cream form. Such antibiotics
are seldom used to treat life-threatening in-
fections.

2. Enteral antibiotic therapy is administered
orally (in tablet, capsule, or liquid form), rec-
tally, or by nasogastric or gastrostomy tubes
(see ch. 8). Oral agents are used to treat seri-
ous infections only in special circumstances
(e.g., when administering parenteral agents
is difficult). Ordinarily, oral agents are used
to treat infections on an outpatient basis and
to complete a full course of therapy in un-
complicated infections.

3. Parenteral antibiotic therapy is therapy ad-
ministered by intramuscular injection or in-
travenous infusion. Parenteral therapy is

often needed in serious infections to achieve
adequate levels of the antibiotic in the patient’s
blood. Many drugs cannot be tolerated when
given by intramuscular injection if more than
a few doses are needed per day. For that rea-
son, long-term antibiotic therapy is usually
administered by intravenous infusion. Intra-
venous therapy may also be used when high
blood levels of an antibiotic are important,
or when the patient has diabetes (56), a com-
mon condition among elderly people.

Treatment Setting

For a patient who acquires an infection but re-
mains clinically stable, antibiotic treatment can
usually be administered in a nonhospital setting.
For a patient whose condition worsens or whose
infection is life-threatening, however, admission
to a hospital maybe necessary, In hospitals, equip-
ment and personnel are available to identify spe-
cific infectious agents and to administer antibi-
otics by any route.

The need for intravenous antibiotic treatment
is one of the primary reasons that nursing home
residents are transferred to hospitals (8,71). Most
nursing homes cannot administer antibiotics in-
travenously because they do not have an onsite
pharmacist to mix the sterile antibiotic with dilu-
tent solution, Furthermore, the number of nurs-
ing home personnel authorized to administer in-
travenous antibiotics is often limited.

According to the 1977 National Nursing Home
Survey, there were 340,000 hospitalizations from
1,402,400 nursing home beds in the United States—
an annual rate of about 250 hospitalizations per
1,000 nursing home beds (74). That survey does
not indicate what percentage of hospitalizations
was associated with infections. Findings from
other smaller studies (27,35,49)71) indicate, how-
ever, that infection is responsible for an average
of about 30 percent of hospitalizations of nurs-
ing home residents (range: 17 to 56 percent) (8).

In some cases, intravenous antibiotic therapy
for life-threatening infections is administered at
home. Home intravenous antibiotic therapy is ad-
ministered to a variety of patients, including pa-
tients who acquire a life-threatening infection
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while dependent on a mechanical ventilator, dial- In hospices, where antibiotics are used primar-
ysis, or nutritional support at home and who wish ily to improve patients’ comfort, if at all, the use
to avoid admission to a hospital. Since patients of parenteral antibiotic therapy is discouraged (4).
who are severely ill usually cannot administer oral antibiotics are much preferred because they
their own intravenous therapy, home intravenous avoid the added discomfort of intramuscular in-
antibiotic therapy generally requires the availabil- jections or intravenous infusions (8).
ity of family members or other caregivers who
have been trained to provide it.

UTILIZATION AND COST OF ANTIBIOTIC THERAPY

Utilization of Antibiotics

The information available on utilization of anti-
biotics is not restricted to their use in treating life-
threatening infections. Rather, the data cover all
uses of antibiotics, including the more common
use of antibiotics to treat mild to moderate infec-
tions and prevent infections. The extent of antibi-
otic use for life-sustaining purposes cannot be de-
termined from available data.

Perhaps not surprisingly, the greatest use of an-
tibiotics occurs in hospitals. Individual hospital sur-
veys consistently report that 25 to 35 percent of
all patients receive antibiotics during their hospi-
tal stay (70). For up to half of the patients who
receive antibiotics in hospitals, the intent is to pre-
vent an infection rather than to treat one (56).

One study of 28 hospitals in Pennsylvania found
that the percentage of patients receiving antibi-
otics increased with patient age, ranging from a
low of 22 percent in pediatric patients to a high
of 49 percent in patients over age 85 (60). Elderly
patients (over age 65) represented 20 percent of
all patients in the study but accounted for nearly
40 percent of the patients receiving antibiotics.

In general, elderly nursing home residents re-
ceive antibiotics less frequently than hospitalized
elderly people, although antibiotics are often used
to treat urinary tract infections in nursing home
residents (13,80). The percentage of nursing home
residents receiving antibiotics at any one time
ranges from 8 to 16 percent (26,73, 74,80). It is
not known why this variability exists, but it may
reflect differences among nursing homes in the
proportion of patients who are very old, seriously
ill, catheterized, or immobile.

One large-scale study, the 1976 Long-Term Care
Facility Improvement Campaign, examined phy-
sicians’ prescribing patterns in skilled nursing fa-
cilities nationwide (73). Most of the facilities were
served by community pharmacies. Of more than
1.7 million prescriptions for approximately 284,000
residents in these facilities, 3 percent were for
oral or injectable antibiotics. Sixteen percent of
the residents were receiving an antibiotic (includ-
ing preventive antibiotics) at any one time.

Another study, of nursing homes in New York
State, found that about 8 percent of residents were
receiving antibiotics on the day of the survey. Of
these residents, 58 percent had urinary tract in-
fections, 19 percent had lower respiratory tract
infections, and 5 percent had skin or subcutane-
ous tissue infections, including pressure sores (80).

Noninstitutionalized elderly people are not ma-
jor consumers of antibiotics. The 1980 National
Ambulatory Medical Care Survey, a survey of
office-based physicians, found that noninstitution-
alized patients over age 65 were prescribed drugs
to treat arthritis, diabetes, and especially cardi-
ovascular problems more frequently than antibiotics
(75). The 1980 National Medical Care Utilization
and Expenditure Survey found that antibiotics ac-
counted for only 5 percent of all drugs prescribed
for noninstitutionalized elderly people (41).

In 1984, an estimated 14,000 persons were on
home intravenous antibiotic therapy (12). It is not
known how many of these persons were over age
65, however. Industry sources predict major
growth (in excess of 30 percent annually) in the
home intravenous antibiotic market.

People with life-threatening infections are usu-
ally treated in hospitals and are rarely treated at
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home (8). Thus, although the information pre-
sented here applies to antibiotic use in general,
one pattern—the variation in use of antibiotics by
setting—holds true for life-sustaining as well as
general antibiotic use. Use of life-sustaining an-
tibiotic therapy, like use of antibiotic therapy in
general, is greatest in hospital settings and least
in noninstitutional settings.

Cost of Antibiotic Therapy

The cost of life-sustaining antibiotic treatment
is difficult to determine for several reasons. First,
utilization data seldom specify the types of infec-
tions treated. Another reason is that studies of
the costs of antibiotic therapy do not consistently
measure the same costs. For instance, some studies
calculate the costs of antibiotic therapy to the sup-
plier, while others focus on the costs to the pa-
tient (i.e., what the hospital charges the patient).

In 1982, drug store expenditures for antibiotics
totaled almost $0.9 billion. Hospital expenditures
for antibiotics that year were over $1 billion, ac-
counting for more than one-fourth of total hospital
expenditures for prescription drugs (6).

The cost of antibiotic therapy depends on:

●

●

●

●

the type of antibiotic used;
the amount of antibiotic used (e.g., the daily
dosage and duration of treatment);
the method of delivery; and
the setting where therapy is administered.

Antibiotic therapy for treatment of life-threaten-
ing pneumonia, for example, can cost from less
than $30 a day for a relatively simple antibiotic
regimen to over $2000 a day for a more sophisti-
cated one (8,36).

Some antibiotics that are recommended to treat
life-threatening infections are far more expensive
than others. Third-generation cephalosporins for the
treatment of pneumonia are among the most expen-
sive antibiotics available. Cephalosporins alone ac-
count for approximately 1 percent of hospitals’ to-
tal budgets (38,45).

Recommended antibiotic regimens for elderly
patients with bacterial pneumonia, urinary tract
infections, infected decubitus ulcers, and TPN-

associated septicemia and an example of one hospi-
tal pharmacy’s charges for the recommended an-
tibiotics are presented in appendix G. Although the
figures for charges are illustrative, it is not possible
to determine whether they are typical for hospitals
in the Nation.

Hospital charges for antibiotic therapy are influ-
enced by the method of delivery. One study of 71
hospitals found that charges added for intravenous
administration of antibiotics averaged over $9 per
dose (46). In fact, expenses to prepare and adminis-
ter antibiotics can sometimes exceed the purchase
price for the antibiotics themselves (22,66).

The total cost of treating a life-threatening in-
fection in a hospital includes far more than the
costs or charges for antibiotic therapy. In a hos-
pital, the total cost also includes diagnostic tests,
supportive care, and hospital stay. These additional
expenses are substantial (38).

Reimbursement for Antibiotics

Reimbursement for antibiotics by Medicare
varies by treatment setting. Under Medicare’s Part
A prospective payment system (PPS) based on diag-
nostic related groups (DRGs), hospitals are paid
a fixed amount per patient that depends on the
patient’s diagnosis (see ch. 2). Payment for antibi-
otics and other drugs provided for hospitalized
patients is assumed to be included in the fixed
payment for each DRG; there is no separate pay-
ment for antibiotics,

In nursing homes, Medicare Part A pays for
prescription drugs, including antibiotics, for resi-
dents whose nursing home care is paid for by
Medicare, provided that the drugs are adminis-
tered by a health professional. Since Medicare pays
for only about 2 percent of all nursing home care,
however, only a small proportion of nursing home
residents are eligible for Part A reimbursement
for antibiotic therapy.

In a physician’s office, the patient’s home, or
any other outpatient setting, antibiotics adminis-
tered by intramuscular injection are reimbursed
by Medicare Part B (Supplementary Medical In-
surance). Drugs that are self-administered by the
patient or administered by someone other than
a licensed health care provider are not covered
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by Medicare. Intravenously administered drugs,
including antibiotics, are not covered by Medicare
in any outpatient setting.

Medicaid, the Federal/State reimbursement pro-
gram for the indigent, pays for most prescription
drugs for eligible individuals, although intravenous
antibiotics usually require prior approval in States
where they are covered (5). A survey of the Med-
icaid programs in eight States found that seven
programs covered home intravenous antibiotic
therapy but required prior approval by the Med-
icaid program office (54). To be eligible, however,
patients must have income and assets that do not
exceed Medicaid financial eligibility standards,
which are low in all States and extremely low in
some States.

Little information about private insurance cov-
erage of antibiotics is available. One study found,
however, that 15 of 17 Blue Cross/Blue Shield plans
in 8 States and 12 other large commercial insur-
ance plans covered home intravenous antibiotics
(54).

It is not known how Medicare policies (and the
policies of other third-party insurers) that are in-

tended to contain hospital costs) are affecting the
use of antibiotics in hospitals. On the one hand,
PPS could increase the use of antibiotics in hospi-
tals because the system creates a financial incen-
tive for shorter length of stay, and antibiotics, by
treating complications often associated with cer-
tain diseases and treatments, can effectively
shorten length of stay (8). On the other hand, PPS
may discourage hospitals from treating Medicare
patients who require long and expensive courses
of antibiotics (e.g., after hip surgery or for an in-
fection of the heart lining called endocarditis). For
some infections, the level of DRG payment cov-
ers only about half the number of hospital days
needed for the generally accepted antibiotic regi-
men (47).

Although home intravenous antibiotic therapy
may yield cost-savings for hospitals, the lack of
Medicare reimbursement for home intravenous
antibiotic therapy probably limits its use with
elderly patients. Patients who expect substantially
lower-out-of-pocket costs for inpatient care than
for outpatient care are unlikely to select outpatient
care, regardless of their desire to avoid hospitali-
zation (36)38).

OUTCOMES OF LIFE-SUSTAINING ANTIBIOTIC THERAPY

Antibiotics generally are successful in combat-
ting most types of infections, with patients show-
ing improvement within a few hours or days, and
complete cure within a few days or weeks. In the
heterogeneous older population, however, the out-
comes of antibiotic treatment for life-threatening
infections are often unpredictable. Many of the
same factors that predispose certain elderly peo-
ple to life-threatening infections, especially age-
related physiological changes and the presence
of multiple illnesses, also place them at higher risk
of complications from treatment. These factors
converge to create a wide range of possible treat-
ment outcomes.

Cure of Infection

The cure of an infection by successful antibi-
otic treatment usually restores a patient’s prior
health status. If an elderly patient has been func-
tioning independently before contracting a life-
threatening infection, the cure of that infection

may mean a return to independence and a per-
sonally satisfying quality of life, as illustrated by
the following case:

Mr. B, a 73-year-old man, had been living inde-
pendently in the community with the help of his
daughter, who brought groceries and helped with
chores and cleaning. Following his wife’s death
from cancer some years earlier, he had discussed

and had made out a living will.
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Although mortality fell  36 percentage points (from
64 to 28 percent) in the population over age 50,
it remained at a considerably higher level (23).

Higher mortality in elderly people treated with
antibiotics is due primarily to the general decline
in physiological and immunological function asso-
ciated with aging and to complicating comorbidi-
ties and disabilities, rather than to age per se (8).
Because elderly people vary greatly in their phys-
iological and immunological status, individual
elderly patients may respond just as well to an-
tibiotic treatment as younger ones.

Recurring Infection

Another outcome that can result from antibi-
otic treatment is a less than full cure. Recurring
infections can be either relapses caused by the
same infection or infection by a different organ-
ism. Elderly women in particular tend to have
chronic, recurring urinary tract infections despite
antibiotic therapy (57). About 80 percent of all pa-
tients treated for urinary tract infections develop
a recurring infection within 18 months (3). Recur-
ring urinary tract infections in older people often
do not present clear symptoms (7). Such infections
can occur infrequently, so that they seem to be
unrelated, or they can occur very frequently.
Broad spectrum antibiotics, in particular, en-
courage recurrence by fostering the proliferation
of strains of bacteria that are resistant to anti-
biotics.

Superinfection

The human body normally houses many differ-
ent types of microorganisms, both on the skin and
internally. The surface of a normal tooth, for ex-
ample, harbors approximately 70 different spe-
cies of bacteria (31). Most of the microorganisms
in the body are harmless, and some are quite ben-
eficial, helping with digestion and liberating es-
sential nutrients, Some prevent colonization by
other, more virulent, microorganisms by compet-
ing for essential nutrients and producing natural
antibiotics.

Antibiotics that destroy harmful microorganisms
can also destroy microorganisms that are benefi-
cial. When growth of beneficial microorganisms

stops as a result of antibiotic therapy, other
microorganisms that are not sensitive to the an-
tibiotics may flourish and produce a superinfec-
tion, a new infection that appears during treat-
ment of a primary infection. The broader the
antibiotic that is used, the greater the alteration
in the natural flora and the greater the possibil-
ity that a single type of microorganisms will pre-
dominate, invade, and produce infection. This new
infection may be quite difficult to eradicate with
the drugs currently available.

Adverse Reactions

Antibiotics are generally safe, and the adverse
reactions that do occur are usually mild and cause
no permanent damage. Mild diarrhea and nausea
are common side effects of many antibiotics. Al-
lergic reactions to antibiotics include skin rashes,
hives, itching, wheezing, or difficulty breathing.
Nearly all antibiotics, like many other drugs, can
cause fever (31).

Other, less common, potential side effects of an-
tibiotics include dizziness, hearing loss, seizures,
convulsions, hallucinations, coma, and blood clot -
ting problems. Kidney and liver damage in elderly
patients are more likely when high doses of anti-
biotics are used than when low doses are used
(2,10)20).

In general, elderly patients are more suscepti-
ble and sensitive than younger patients to the toxic
effects of drugs. The adverse drug reaction rate
is two to seven times higher in older patients than
in younger patients (37). A study of patients at
Johns Hopkins University Hospital, for example,
found that 24 percent of patients over age 80 had
adverse drug reactions, compared with only 12
percent of patients aged 41 to 50 (62).

The greater risk of adverse reactions older pa-
tients face is explained in part by age-related phys-
iological changes. These changes illustrated in fig-
ure 9-1 affect the absorption, distribution,
metabolism, and excretion of many medications,
including antibiotics in the following ways:

● Reduced liver and kidney function in older
patients interferes with the clearance and
elimination of some antibiotics from the body.
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Figure 9-1 .—Age-Associated Physiological Factors That Affect Drug Distribution in Elderly People

SOURCE” Adapted from I.M. Smith, “Infections in the Elderly;’Hospital Practice, 17(7):69-85, 1982.

●

●

●

●

Fat gradually replaces muscle tissue in older
people, so drugs that dissolve in fat are stored
in the body for a longer period.
Changes in body size that occur with aging
alter the concentration of drugs in the body.
Gastrointestinal function decreases with ad-
vancing age, reducing the volubility of drugs
in the stomach and affecting absorption.
Older people have a decreased amount of the
protein albumin in their bloodstream. Since
many medications bind to this protein, a de-
creased amount of albumin may result in a
smaller percentage of drug being protein
bound, and therefore inactive, and a larger
percentage of drug being unbound, or active.
This enhances the penetration of certain
medications into tissues, while increasing the
concentration of free active drug circulating
in the bloodstream (62).

As with all physiological changes associated with
aging, the timing, extent, and impact of each of
these changes differ among individuals.

Patients in whom age-related physiological
changes allow the accumulation of toxic concen-

trations of drugs such as antibiotics will experi-
ence adverse reactions. These complications may
be especially dangerous when treating life-threat-
ening infections because relatively toxic antibiotic
regimens are often used to treat such infections,
and elderly patients at high risk of such infections
are likely to have compromised physiological and
immunological status.

Combinations of various medications (“polyphar-
macy”) also can heighten sensitivity and cause ad-
verse reactions. Many elderly people take a vari-
ety of different medications at the same time
(61,72). Polypharmacy can influence drug concen-
trations, decreasing antibiotic binding by enabl-
ing other substances to occupy the binding sites
of the protein albumin.

The physiological and other factors just men-
tioned may influence the effect of medications in
some elderly patients and alter the dosage re-
quired (20). In practice, however, the dose and
dose interval are relatively standard for each an-
tibiotic (42). “Usual” or ‘(average” doses of many
medications are based on clinical trials that gen-
erally involve only young and middle-aged adults.
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The altered physiology of many elderly persons ing include instructions for adjusting the dosage
is not accounted for in the standards. Thus, it is for varying degrees of renal impairment. The
common for patients to receive identical or simi- agency also recommended that a formula for esti-
lar medication doses regardless of age (61,72). mating renal clearance, which includes an age fac-

The Food and Drug Administration recently rec-
tor, be incorporated in the labeling for renally ex-
creted drugs (67,68).

ommended that dose information in product label-

MAKING DECISIONS ABOUT LIFE-SUSTAINING
ANTIBIOTIC THERAPY

Decisions about whether to administer antibi-
otic therapy, unlike those about mechanical ven-
tilation, dialysis, and nutritional support, affect
the majority of seriously ill elderly persons and
their caregivers (8). Relatively few studies, how-
ever, examine the specific factors, aside from clin-
ical considerations, that may be involved in such
decisions.

In general, there is very strong support for ad-
ministering antibiotic therapy to any person with
a treatable infection. Many physicians and other
health care providers think of antibiotic therapy
as ordinary or standard care and, therefore, would
not consider withholding it. Antibiotics are gen-
erally safe, free of serious adverse effects, and
effective. Their administration is usually pain-free
and does not drastically alter the patient lifestyle,
and the costs are generally minor.

Because of some or all of these factors, physi-
cians are predisposed toward the use of antibi-
otics to treat life-threatening infections. This pre-
disposition is strengthened by the fact that they
cannot always predict the outcome of withhold-
ing antibiotics, since not treating a life-threatening
infection may either hasten and ease death or pro-
long and increase suffering. Thus, the pressures
are probably greater to use antibiotics than to use
most of the other life-sustaining technologies dis-
cussed in this report. One observer has com-
mented, in fact, that the “existence of antibiotics
provides the pressure to find an infection to
treat—even if infection, while perhaps present,
is not the patient’s problem” (15).

Since many physicians and other health care
providers consider antibiotic therapy ordinary or
standard care, they may fear that withholding it
will expose them to legal risks. Moreover, some

State living will statutes contain wording that is
difficult to interpret with respect to antibiotics.
The California Natural Death Act, for example,
excludes from its definition of procedures that
people may refuse with a living will, “the admin-
istration of medication or the performance of any
medical procedure deemed necessary to alleviate
pain” (1976 Cal. Stat. chapter 1439, Code and
Health and §7187). The wording of this statute
could be interpreted to mean that medications,
including antibiotics, are not among procedures
that people can refuse with a living will. There
is insufficient experience at present to know how
California’s statute and others like it will be inter-
preted (63). Even the perception of ambiguity,
however, may discourage caregivers from decid-
ing to withhold treatment.

Factors Associated With Decisions
Not To Treat

Despite the strong presumption in favor of an-
tibiotic treatment, untreated infections may ac-
tually be a frequent cause of death among elderly
people in some settings, and some observers sug-
gest that nontreatment of severely debilitated and
terminally ill elderly people may be intentional.
Only one published study to date has specifically
examined factors involved in the withholding of
antibiotics (14). Results of that study, based on a
review of the medical records of 1,256 residents
admitted to 9 Seattle nursing homes in 1973,
showed that 190 had one or more episodes of fe-
ver associated with infection: 109 of these resi-
dents (57 percent) were treated with antibiotics,
whereas 81 residents (43 percent) were not. Of
the residents treated with antibiotics, 9 percent
died. In contrast, 59 percent of those who were
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not treated with antibiotics died without resolu-
tion of their infections.

The factors associated with nontreatment of in-
fections included the resident’s diagnosis, physi-
cal condition, and mental status. Nontreatment
was highest among residents with cancer. Many
of these residents died of multisystem failure, and
their infection was only a minor contributor to
their death, although antibiotic treatment might
sometimes have prolonged their lives. Residents
who required more nursing care, who were bed-
ridden, in pain, or receiving narcotics were less
likely to be treated with antibiotic than residents
who required less care. Confused residents were
significantly less likely than cognitively normal
residents to be treated with antibiotics (14).

Another factor associated with treatment deci-
sions was the resident’s marital status. Unmar-
ried residents were least likely to be treated.
Widowed residents were treated more frequently,
and married residents were treated most. A resi-
dent’s age was not significantly related to the de-
cision not to treat (14).

Differences in antibiotic treatment decisions also
can be related to physicians’ familiarity with the
nursing home resident. In the study of withhold-
ing antibiotics, physicians other than the patient
primary physician were less likely to be aware
of the patient’s total condition and of any previ-
ous plans for nontreatment and were more likely
to actively treat an infection. A patient’s personal
physician, surgeon, or oncologist was less likely
to treat a fever. Nurses often determined the de-
gree of treatment a resident would receive. In 20
of the 190 cases (11 percent), nurses did not con-
tact a physician after noticing a patient’s fever;
this inaction was interpreted by the researchers
as a decision not to treat (14).

Data provided to OTA from an unpublished 1984
study of three New York State nursing homes (65)
show that 81 percent of residents with potentially
life-threatening infections received antibiotic treat-
ment while 19 percent did not. The study found
no significant differences between these two pa-
tient groups in age, level of education, functional
abilities, or marital status and no significant differ-
ences in a variety of psychological characteristics,
including emotional health and life satisfaction,

and in several measures of social support, includ-
ing the availability of family and friends and the
frequency of their visits to the patient. Interest-
ingly, there was also no significant difference in
mortality between the group that received antibi-
otic therapy and the group that did not. In fact,
the only significant difference between the two
groups was the frequency of the diagnosis of de-
mentia. Residents with a diagnosis of dementia
were significantly less likely to receive antibiotic
treatment than residents with other diagnoses.

Another unpublished study of nursing home
residents cared for by a group of physicians over
a 7-year period suggests that both terminal illness
and a diagnosis of dementia are correlated with
a decision not to use antibiotics for elderly pa-
tients (50). As a part of routine treatment plan-
ning, the physicians assigned residents to one of
four categories to show what treatment they
should receive in the event of a life-threatening
acute illness:

1. full, unrestricted medical intervention;
2. intermediate—probably full—medical inter-

vention;
3. comfort care/intermediate-primarily restricted

to comfort and supportive care, possibly in-
cluding aggressive medical intervention for
a life-threatening episode; and

4. comfort care, and attention to basic medical
needs only (50).

Over the years, residents were reassigned to dif-
ferent categories as their condition changed.

Analysis of the characteristics of residents as-
signed to each category shows that residents in
categories 3 and 4 were significantly more likely
than those in categories 1 and 2 to have diagno-
ses of terminal cancer or dementia; about two-
thirds of those in category 4 were diagnosed as
having dementia. The percentage of residents who
were treated with antibiotics also varied signifi-
cantly among the four categories. For example,
half the residents in category 1 who contracted
an acute pulmonary infection were transferred
to the hospital for treatment of the infection, com-
pared to only 13 percent of residents in category
4 who contracted such infections. Of residents
with acute pulmonary infections who remained
in the nursing home, 99 percent of those in cate-
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gory 1 received antibiotic therapy, compared to
only 50 percent of those in category 4 (50).

Similar findings were obtained for urinary tract
infections and infected decubitus ulcers (pressure
sores). Forty percent of residents in category 1
who got urinary tract infections were transferred
to the hospital for antibiotic treatment, compared
to 28 percent of those in category 2 and none of
those in categories 3 and 4. Among residents with
urinary tract infections who were not hospitalized,
100 percent of those in categories 1, 2, and 3 were
treated with antibiotics, compared to 62 percent
of those in category 4. Likewise, 100 percent of
residents with infected decubitus ulcers in cate-
gories 1, 2, and 3 received antibiotics, compared
to only 57 percent of those in category 4 (50).

overall mortality due to acute pulmonary in-
fections was only slightly higher among persons
in categories 3 and 4 (29 and 22 percent respec-
tively) than among persons in categories 1 and
2 (19 and 15 percent respectively). This was true
despite the fact that a much higher percentage
of residents in categories 1 and 2 received antibi-
otic therapy. The researchers concluded that a
certain percentage (roughly 20 to 25 percent) of
all pulmonary infections among nursing home
residents will be fatal, with or without antibiotic
therapy. They hypothesized that most of the fa-
tal pulmonary infections occurred at times when
the affected residents were particularly vulner-
able because of their underlying diseases (50).

Anecdotal evidence suggests that settings of care
may influence decisions about antibiotic therapy
and that physicians are likely to implement more
aggressive treatment in a hospital than in a nurs-
ing home (8). In an interview for OTA, one physi-
cian stated:

[In the hospital,] the house staff and nursing staff
are all geared primarily to use all methods possi-
ble to help patients, who may have already been
started on antibiotics at the time they reach the
hospital. Things can go fast and it is hard to stop
something once you have started. I suppose there
are psychological pressures on all of us to use the
weapons that are readily available in the hospi-
tal. In the nursing home, those weapons are not
immediately available and there may be just a lit-
tle less pressure to do everything . . . It is easier
in some ways to withhold treatment in a nursing

home because you don’t have to involve as many
people in the decisionmaking and convince them
if they are not convinced. You can make the deci-
sion on your own (8).

The type of infection a patient has may also
influence treatment decisions. In general, it is rec-
ommended that pneumonia, urinary tract infec-
tions, and decubitus ulcers be treated with anti-
biotics when the symptoms are distressing to the
patient (8,55). Untreated decubitus ulcers are fre-
quently very painful. In contrast, untreated pneu-
monia may cause only mild discomfort due to
shortness of breath. Some observers have even
suggested that death from pneumonia ma-y be
preferable to continuation of a life with severe
disabilities:

Pneumonia may well be called the friend of the
aged. Taken off by it in acute, short, often pain-
less illness, the old escape those “cold degrada-
tions of decay” that make the last state of all so
distressing (5 I).

The Decisionmaking Process

Very little information is available about the deci-
sionmaking process with regard to life-sustaining
antibiotic therapy. Anecdotal evidence suggests
that the physician often acts alone in making a
decision about whether or not to treat a life-
threatening infection. He or she may consider the
opinions of nurses, the patient and/or family, and
other caregivers. There are no data, however, to
determine how often any of these individuals are
consulted about such decisions.

Explicit written consent from the patient or sur-
rogate usually is not obtained for the administra-
tion of antibiotics. The primary reason for this
is that antibiotic therapy does not involve surgery
and is generally considered noninvasive. As a re-
sult, hospitals, nursing homes, and other health
care facilities usually do not require physicians
to obtain a patient’s or surrogate’s written con-
sent for it. In addition, obtaining written consent
can be time-consuming and may interfere with
prompt initiation of treatment that is frequently
needed to ensure efficacy.

Anecdotal evidence indicates that in some cases,
even verbal consent of the patient or surrogate
is not obtained before antibiotic therapy is admin -



348 • Life-Sustaining Technologies and the Elderly

istered. This may occur because physicians and
other health care providers assume, perhaps
rightly, that patients with treatable infections want
to receive antibiotic therapy. It is also sometimes
said that a patient’s consent for treatment of an
infection is implied by his or her admission to a
hospital.

It is not known how often life-sustaining antibi-
otic therapy is withheld without either written
or verbal consent of the patient or surrogate. The
three studies cited earlier on factors associated
with nontreatment do not discuss this question
(14,50,65). It is also not known whether physicians
and other health care providers who believe that
the administration of antibiotics does not require
explicit consent also believe that life-sustaining
antibiotic therapy may be withheld without ex-
plicit written or verbal consent of the patient or
surrogate.

One very difficult aspect of decisionmaking with
regard to life-sustaining antibiotic therapy is that
some severely debilitated elderly people for whom
antibiotic treatment might be used are incapable
of participating in the decisionmaking process be-
cause of varying degrees of cognitive impairment.
Such people are more likely to be kept alive by
nutritional support and antibiotic treatment for
intermittent infections than to need or receive
more dramatic life-sustaining treatments like
resuscitation and dialysis (59). Decisionmaking
aids, such as the living will and durable power
of attorney (see ch. 3), are often of little use with
these patients because the patients often have
been cognitively impaired for a long time and are
unlikely to have given specific advance directives
about their care while they were still able. It is
frequently with these patients that physicians
must wrestle with the decision of when or whether
to “switch gears” from cure to supportive care
and withhold life-sustaining antibiotic therapy.

One physician’s description of his isolation in
reaching these decisions generated numerous let-
ters in response and seemed to touch an exposed
nerve in the medical community:
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For my part, the underlying irrationality of my
decision has gnawed at me; the life-and-death im-
portance of my actions has kept me awake at
night; the guilt and depression of never really
knowing whether I have acted properly have been
overwhelming (33).

Very few guidelines have been proposed for
when, if ever, it is appropriate not to treat infec-
tions. The President’s Commission for the Study
of Ethical Problems in Medicine and Biomedical
and Behavioral Research found “no particular
treatments—including such ‘ordinary’ hospital in-
terventions as antibiotics—to be universally war-
ranted and thus obligatory for a patient to accept”
(55).

Wanzer and associates (78), in their classifica-
tion of levels of care for “hopelessly ill patients”
determined that antibiotic treatment should gen-
erally be provided for all patients except those
in their 4th category, general medical care. Accord-
ing to the classification system, patients in that
category “are usually those clearly in the termi-
nal phase of an irreversible illness” (78). With
regard to patients who are in a “persistent vegeta-
tive state” (i.e., “the neocortex is largely and irre-
versibly destroyed, although some brain-stem
functions persist”), the authors state:

When this necrologic condition has been estab-
lished with a high degree of medical certainty and
has been carefully documented, it is morally jus-
tifiable to withhold antibiotics ... , as well as other
forms of life-sustaining treatment, allowing the
patient to die. This obviously requires careful ef-
forts to obtain knowledge of the patient’s prior
wishes and the understanding and agreement of
the family (78).

with regard to patients who are severely and ir-
reversibly demented, they conclude:

It is ethically appropriate not to treat intercur-
rent illness except with measures required for
comfort (e.g., antibiotics for pneumonia can be
withheld) (78).

With the exception of these guidelines, however,
the medical literature rarely discusses when, if
ever, it is appropriate not to treat infections. This
may be due in part to the elusive nature of “qual-
ity of life .“ Subjects like “how to treat pneumonias,”
“appropriate care for decubitus ulcers)” or “rec-
ommended antibiotic therapy for urinary tract
infections, ” are discussed at length in infectious
disease journals and texts and are fairly straight-
forward. It is much more difficult to grapple with
the question of whether or not to treat a patient
who is terminally ill or severely debilitated. Since
there has been so little discussion of this ques-
tion in the clinical literature there are few cri-
teria or guidelines for making these decisions.

FINDINGS AND IMPLICATIONS

Antibiotics are used most often to treat mild in-
fections or to prevent infections, and no data are
available to determine how many people of any
age receive antibiotics for life-threatening infec-
tions. Antibiotic use for all purposes is greatest
in hospitals and lowest in outpatient settings. Hos-
pital surveys report that 25 to 35 percent of pa-
tients in the United States receive antibiotics dur-
ing their hospitalization (70). The percentage of
patients receiving antibiotics in the hospital in-
creases with age; in one study, persons over 65
years of age represented 20 percent of the total
patients but accounted for nearly 40 percent of
patients receiving antibiotics (60).

Research in nursing homes shows that 8 to 16
percent of the residents are receiving antibiotics

at any one time (26,73,74,80). A smaller percent-
age of persons receive antibiotics at home (41).

Life-sustaining antibiotic therapy is usually ad-
ministered intravenously and may necessitate ad-
mitting a patient to a hospital, where a full range
of support personnel and medical services are
available. Such therapy must be initiated promptly
if it is to be effective. Thus, empirical treatment
with an antibiotic active against many different
infectious agents is often initiated before a defin-
itive diagnosis can be made.

Although life-sustaining antibiotic therapy often
must be initiated before a definitive diagnosis is
made, the usual and recommended medical prac-
tice is to perform laboratory tests to identify the
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cause of the infection as quickly as possible. When
the infectious agent is identified, antibiotics spe-
cifically targeted to it may be used. Research in-
dicates that such tests are usually performed for
hospitalized patients but are frequently omitted
in the management of suspected infections in nurs-
ing home residents (80). Some observers believe
that this constitutes inadequate medical care for
these residents, and they have proposed guide-
lines for diagnosing infection and selecting antibi-
otics for patients in nursing homes (8,80).

The use of life-sustaining antibiotic therapy with
elderly people involves special considerations. In-
fections sometimes present different symptoms
in elderly people than in younger people. Care-
givers must be aware of this possibility and at-
tentive to nonspecific symptoms, such as confu-
sion, weakness, or falls, that may indicate the
presence of an infection. At the same time, more
research is needed on the presentation of infec-
tion in elderly people.

The outcomes of life-sustaining antibiotic treat-
ment of elderly patients range from complete cure
to death. Antibiotics are usually effective in cur-
ing infections, However, they can neither elimi-
nate nor alleviate preexisting illnesses in chroni-
cally, critically, or terminally ill or severely
debilitated elderly people.

Elderly patients as a group are at higher risk
of developing adverse reactions to antibiotic ther-
apy than are younger patients. Age-related phys-
iological changes affect the way drugs concentrate
in the body and can allow accumulations to toxic
levels. Most drug dosages are standardized and
do not account for the higher blood levels of a
drug that may result from an elderly person’s
altered metabolism. At present, the Food and Drug
Administration does not require specialized dosages
for elderly persons, although it has recommended
that a formula for estimating renal clearance,
which includes an age factor, be incorporated in
the labelling for renally excreted drugs. More re-
search is needed on the effects of physiological
changes associated with aging on absorption, dis-
tribution, metabolism, and excretion of antibiotics
and the implications of these effects for appro-
priate antibiotic therapy.

Despite these considerations, antibiotics remain
among the least complex and least expensive life-
sustaining technologies. Because many physicians
consider antibiotics ordinary or standard treat-
ment, their decisions to use them in the treatment
of life-threatening infections are often automatic.
Clinical criteria, rather than patient’s or sur-
rogate’s wishes, are often their primary consider-
ations. In most cases, the patient’s or surrogate’s
explicit written consent is not obtained prior to
the administration of antibiotic treatment. It is not
known how often verbal consent is obtained.

Some people believe that requiring explicit in-
formed consent (written or verbal) for antibiotics
would help ensure that the patient’s or surrogate’s
wishes are respected in the decisionmaking proc-
ess. Others believe that requiring explicit informed
consent, especially written consent, would cre-
ate a time-consuming obstacle to prompt treat-
ment and that explicit informed consent is not nec-
essary in most cases of life-sustaining antibiotic
therapy.

Many of the elderly patients being considered
for life-sustaining antibiotic treatment are severely
debilitated and incapable of making treatment de-
cisions. Decisionmaking aids like the living will
are rarely of use to these people, who often have
been incapacitated for a long time and are un-
likely to have given specific prior directives re-
garding their care. For these patients in particu-
lar, antibiotic treatment decisions may be strongly
influenced by the setting of care. Infections are
often aggressively treated in hospitals, where
there are pressures to use all of the measures that
are readily available. In nursing homes, where
medical resources are less readily available, there
may be less pressure to use antibiotic therapy.

Living will statutes in some States contain word-
ing that may be perceived to exclude antibiotics
from the life-sustaining treatments that people
may refuse with a living will. The ambiguous
wording in these statutes could be revised to clar-
ify their intent. This might reduce caregivers’ un-
certainties about legal risks, thus encouraging
them to rely on advance directives in making treat-
ment decisions.

Current Medicare policies favor management
of life-threatening infections in hospitals and may



Ch. 9—Life-Sustaining Antibiotic Therapy . 351

discourage some patients from receiving therapy
at home. A consequence maybe higher antibiotic
use and expenditures in hospitals. Although Medi-
care reimbursement for antibiotic therapy admin-
istered at home could encourage use in that set-
ting, no estimates are available of the number of
elderly patients now treated in hospitals who could
receive antibiotic therapy at home.

Few guidelines or criteria have been developed
to help physicians decide when, if ever, nontreat-
ment of a life-threatening infection is appropri-
ate. Likewise, few hospitals or nursing homes have
policies about the procedures to be followed in
making such decisions. Some observers have ex-
pressed concern that these factors place over-
whelming responsibility on the shoulders of the
individual physician (33). Others have noted that
the lack of guidelines and policies allows wide
variability and individuality in decisionmaking (8).
One OTA contractor concluded that guidelines or
criteria for decisionmaking could have both good
and bad consequences (8):

Good consequences will result from providing
a structure for physicians to consider carefully
the goals for starting antibiotic therapy and to dis-
cuss with the patient and family all aspects of the
decision to treat or not treat with antibiotics. Bad
consequences will result because rigid guidelines
(especially if enacted in statutes or codes) will se-
verely limit the individual capabilities of the best
physicians, already sensitive advocates for their
patient’s wishes, to practice the art of medicine (8).

professional associations could develop guide-
lines for decisionmaking to encourage communi-
cation among physicians and other professional
caregivers about factors that should be consid-
ered in such decisions. Process-oriented guidelines
in hospitals, nursing homes, and other health care
facilities could delineate more clearly the role of
the patient or surrogate in the decisionmaking
process and the circumstances in which explicit
consent, either written or verbal, should be ob-
tained before antibiotic therapy is initiated or
withheld.
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