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Abstract The management of nursing home-acquired pneumonia (NHAP) continues to

be debatable because of the lack of clinical trials and controversy regarding its
aetiology. The controversy regarding aetiology stems, in part, from studies that
utilised sputum cultures for the diagnosis of NHAP without assessing the quality
of the samples. These studies found a high proportion of Gram-negative aerobic
bacilli in cultures as well as Staphylococcus aureus. However, in studies that have
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assessed the reliability of sputum samples, Gram-negative bacilli and S. aureus
were isolated infrequently and Streptococcus pneumoniae and Haemophilus
influenzae isolated most commonly. Since Gram-negative aerobic bacilli and S.
aureus frequently cause hospital-acquired pneumonia, some authors have consid-
ered NHAP to be a variant of this group. Many other studies, however, have
considered NHAP as part of the community-acquired pneumonia category.
Depending on which categorisation is used for NHAP, the treatment recommen-
dations have varied.

There are several factors to consider in the management of NHAP in addition
to choice of antibacterial: hospitalisation decision, initial route of administration
of antibacterials for treatment in the nursing home, timing of switch from a
parenteral to an oral agent and the duration of therapy. These factors, which have
not been addressed in published guidelines, are discussed in this review. Recent
guidelines recommend a fluoroquinolone (gatifloxacin, levofloxacin or moxiflox-
acin) or amoxicillin/clavulanic acid plus a macrolide for initial treatment of
NHAP in the nursing home. For treatment in the hospital, a parenteral fluoroqui-
nolone (as listed above) or a second- or third-generation cephalosporin plus a
macrolide is recommended. A recent guideline for the treatment of healthcare-
associated pneumonia (that includes NHAP) recommended an antipseudomonal
cephalosporin or a carbapenem or an antipseudomonal penicillin/B-lactamase
inhibitor plus ciprofloxacin plus vancomycin or linezolid for treatment of NHAP
based on findings in residents with severe pneumonia who required mechanical
ventilation. However, this recommendation does not apply to the majority of
residents who are hospitalised with pneumonia and not intubated. Other factors to
consider when choosing an empiric regimen include recent antibacterial therapy
and prior colonisation with a resistant organism, e.g. methicillin-resistant S.
aureus.

Recently, a group of studies by investigators in The Netherlands have focused
on the concept of withholding antibacterial therapy in nursing home residents with
pneumonia who have advanced dementia. These studies are reviewed in some
detail because this is an approach to the management of NHAP that is uncommon
but deserves more consideration given the terminal status of these people.

Future studies of NHAP should focus on development of rapid (molecular)
methods to identify aetiological agents, determination of the optimum antimicro-
bial regimen and duration of therapy, and identification of criteria that can assist
physicians and families in making the decision to withhold antimicrobial therapy
in residents with advanced dementia and pneumonia.

Pneumonia is the second most common infection
in nursing home residents but has the highest mor-
bidity and mortality and is one of the most common
reasons for transfer to hospital.[?! This review spe-
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cifically focuses on treatment aspects of nursing
home-acquired pneumonia (NHAP), including the
issue of withholding therapy for pneumonia in ad-
vanced dementia, which has not been covered in
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previous reviews. Information regarding the epide-
miology, risk factors, pathogenesis, diagnosis and
prevention of NHAP can be found in recent re-
views.!I]

1. Classification of Nursing
Home-Acquired Pneumonia (NHAP)

There does not appear to be agreement as to how
to classify NHAP and this impacts on treatment
recommendations. Nursing home residents with
pneumonia have been included in many studies of
community-acquired pneumonia (CAP). For exam-
ple, Fine et al.,l'Y in the development of a model to
predict mortality in people with CAP admitted to
hospital, included nursing home residents in the
derivation and validation cohorts and found that
nursing home residence was an independent predic-
tor of mortality. Other investigators have suggested
that NHAP is a distinct clinical entity and should be
considered separately from CAP.['!121 The first pub-
lished guidelines for the management of CAP did
not mention NHAP separately in their recommenda-
tions.['»41 However, CAP guidelines published
since 2000 have included specific recommendations
for the management of NHAP and considered it a
separate entity from CAP.I5-171

In contrast, some investigators have classified
NHAP as a ‘hospital-acquired’ infection, mainly on
the basis of results of studies in which there was a
high rate of Gram-negative aerobic bacilli isolated
in sputum cultures of residents with NHAP.!'8! In
2005, the American Thoracic Society (ATS)
partnered with the Infectious Diseases Society of
America (IDSA) and published a guideline for hos-
pital-acquired pneumonia, ventilator-associated
pneumonia and healthcare-associated pneumo-
nia."” This guideline classified NHAP as a ‘health-
care-associated pneumonia’ and did not mention the
recommendations for treatment of NHAP in prior
guidelines published separately by each society.
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There is evidence that NHAP is distinctly differ-
ent from pneumonia that occurs in the community-
dwelling elderly. Marrie and Blanchard?” published
a case-control study in which nursing home re-
sidents with pneumonia admitted to one hospital in
Halifax, Nova Scotia, Canada were matched by age
with those with pneumonia living in the community.
These investigators found that mortality was signifi-
cantly higher for those with NHAP (32% vs 14%).
Meehan et al.?!! studied patients >65 years of age
admitted to US hospitals with pneumonia and com-
pared patients with CAP with those who had NHAP.
Overall, CAP patients were significantly less ill and
had fewer serious co-morbidities than patients with
NHAP and, again, mortality was significantly
higher in patients with NHAP (18.6% vs 8%). In a
study in the UK, nursing home residents with pneu-
monia had significantly poorer functional status
than elderly patients with CAP and mortality was
significantly higher in the nursing home group (53%
vs 13%).172 Interestingly, in the latter study, the
microbial aetiology of pneumonia was similar be-
tween the two groups (only a subset of the study
population had microbiological studies done) yet the
mortality was significantly higher in the nursing
home group. In addition, in this study,”! pneumonia
severity as measured by the modified British Tho-
racic Society rule®*! or the Pneumonia Severity In-
dex!"% was significantly worse for those with
NHAP. The findings of these studies?*?3! — namely
a significantly higher mortality, even when there are
no differences in aetiology, as well as differences in
acute severity of pneumonia — argue in favour of
NHAP being distinct from pneumonia developing in
community-living elderly.

In summary, variations in the classification of
NHAP (community-acquired infection, a separate
entity distinct from CAP, or healthcare-associated
pneumonia) have resulted in different treatment rec-
ommendations, which is also due in no small part to
the controversy regarding the aetiology of this infec-
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tion. Because this controversy has impacted signifi-
cantly on treatment recommendations it will be ex-
plored in more detail in the following section.

2. Aetiology of NHAP

Recommendations for treatment of NHAP have
been influenced by the results of studies that utilised
sputum cultures to make an aetiological diagnosis.
Interpretation of sputum cultures in nursing home
residents is confounded by the high rate of oro-
pharyngeal colonisation by aerobic Gram-negative
bacilli (including Escherichia coli, Klebsiella
pneumoniae, species and Pseu-
domonas aeruginosa) and Staphylococcus aure-
us.?4261 However, since microaspiration of oro-
pharyngeal secretions is the pathogenesis for most
episodes of NHAP,?7 there is a definite rationale for
concern about Gram-negative bacilli and S. aureus
as a cause of this infection. Nevertheless, utilising
sputum cultures to identify the causative agent of
NHAP is problematic for several reasons. First, spu-
tum specimens are difficult to obtain from nursing
home residents. Despite recommendations by an
expert panel for obtaining sputum cultures as part of
the work-up of suspected pneumonia in nursing
home residents,?® they are not usually part of the
management of NHAP in clinical practice. For ex-
ample, in a study of the evaluation of 94 residents
with pneumonia in six nursing homes in one US
city, sputum for culture was ordered in only 5%.7°!
In a retrospective study, sputum specimens were
obtained for culture in only 30 (19%) of 158 epi-
sodes of NHAP.% Secondly, to minimise the risk of
culturing sputum specimens contaminated by oro-
pharyngeal bacteria, the reliability of the specimen
needs to be evaluated. Murray and Washington!l
found that the criteria that minimised the chance of
contamination by oropharyngeal flora of sputum
specimens was the presence of >25 polymorphonu-
clear leucocytes and <10 epithelial cells per 100
power microscopic field on Gram stain. However,

Enterobacter
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not all studies of NHAP that have utilised results of
sputum cultures to define the aetiology of this infec-
tion have evaluated sputum specimens for contami-
nation by oropharyngeal flora. A critique of these
studies is provided in the following sections.

2.1 Studies in Nonintubated Residents
with Pneumonia

Muder™! reviewed 18 studies of NHAP published
between 1978 and 1994 in which the aetiology of the
infection was specifically sought using sputum cul-
tures. Studies in this review were also stratified in
terms of whether or not the criteria of Murray and
Washington®!! were used to determine the reliability
of the specimen. Of the 18 studies reviewed, only
five used the strict criteria of Murray and Washing-
ton,*! eight used no criteria for evaluating sputum
adequacy for cultures and three used other criteria
developed by the investigators. In the five studies
that utilised strict criteria for evaluating sputum
specimens, the adequacy of the specimens for cul-
ture ranged from 22% to 42%, and the most com-
monly isolated organisms were Streptococcus
pneumoniae (in 4-16% of cultures), Haemophilus
influenzae (0-10%), Moraxella catarrhalis (0-5%),
Gram-negative bacilli (0-12%) and S. aureus
(1-4%).32-361 In the remaining studies that used no
criteria or modified criteria for assessing sputum
adequacy, S. pneumoniae was isolated in 0-30% of
cultures, H. influenzae in 0-19%, M. catarrhalis in
0-5%, Gram-negative bacilli in 3-55% and S. aure-
us in 0-27%.

Loeb et al.l?” prospectively studied lower respir-
atory tract infections among residents of five nurs-
ing homes in Toronto, Ontario, Canada using stan-
dard bacterial culture methods, serology and culture
for respiratory viruses (influenza, parainfluenza, re-
spiratory syncytial virus and adenovirus), and serol-
ogy for Chlamydia pneumoniae and Mycoplasma
pneumoniae. In this study the investigators were
able to obtain adequate sputum specimens for cul-
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ture in only 24 (9%) of 272 episodes of lower
respiratory tract infection; the organisms isolated
were S. pneumoniae (n = 1), H. influenzae (n = 3), S.
aureus (n=3), and K. pneumoniae (n=1). C.
pneumoniae was identified in three episodes and
respiratory viruses in 60 episodes. The investigators
did not specifically define the aetiological agents in
the 113 residents who had pneumonia. Nevertheless,
these findings suggested that viruses may play a
greater role in causing NHAP than previously
recognised. Gauerke et al.’® found that in 99 re-
sidents of a Veterans’ long-term care facility with
pneumonia, only 14 sputum samples were found to
be free of potential oropharyngeal contamination on
Gram stain. Of these 14, one grew S. pneumoniae,
four grew H. influenzae, one grew P. aeruginosa
and eight grew only ‘normal oral flora’.

2.2 Studies in Intubated Residents with
Pneumonia (‘Severe Pneumonia’)

A small group of patients (<2%) with NHAP
develop acute respiratory failure requiring intuba-
tion and mechanical ventilation (so-called ‘severe
pneumonia’). In a prospective study®”! of severe
pneumonia in 47 nursing home residents the most
common organisms isolated using invasive methods
and quantitative cultures were S. aureus (29%), S.
pneumoniae (9%), enteric Gram-negative bacilli
(12%) and P. aeruginosa (4%). In another study"!
of 95 nursing home residents admitted to one inten-
sive care unit, 54 (57%) had positive cultures using
invasive methods and both aerobic and anaerobic
cultures and 41 (43%) of study participants had no
aetiological agent identified. Of the 67 organisms
isolated in the 54 culture-positive patients, the most
common were Gram-negative bacilli (49%), anaer-
obic bacteria (16%), S. aureus (12%) and S.
pneumoniae (7%). The findings of these two stud-
iesP3%401 suggest that aerobic Gram-negative bacilli
and S. aureus are the most common cause of severe
NHAP requiring mechanical ventilation.
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2.3 Summary

In nursing home residents with pneumonia who
are not intubated (i.e. >95% of patients with this
infection), sputum samples are infrequently ob-
tained for culture and when they are obtained, only a
minority of the samples are suitable for culture
because of contamination by oropharyngeal flora.
When only those sputum samples that show no
evidence of contamination by oropharyngeal flora
are cultured, Gram-negative bacilli and S. aureus are
infrequently isolated. The most commonly isolated
potential pathogens are H. influenzae and S.
pneumoniae; C. pneumoniae and M. pneumoniae
are rarely identified when specifically sought. In
contrast, in residents with severe NHAP requiring
mechanical ventilation, Gram-negative bacilli and S.
aureus appear to predominate as the causative
agents.

3. Pneumonia versus Pneumonitis

Nursing home residents are at considerable risk
for gastric content aspiration into the lung and de-
velopment of an acute inflammatory response
(pneumonitis) that is initially noninfectious.[*!4]
However, the factors that predispose to gastric con-
tent aspiration in nursing home residents (dyspha-
gia, stroke, tube feeding) are the same as those that
predispose to aspiration pneumonia.”#?! In addition,
the chemical inflammatory response in the lung that
occurs after gastric content aspiration results in
signs and symptoms identical to those of pneumo-
nia.™? The challenge for physicians is to distinguish
between these two entities in the absence of diag-
nostic tests because aspiration pneumonitis in its
initial stages is noninfectious and does not require
antibacterial therapy.[*?

In the US, Mylotte and colleagues*** have pub-
lished studies in nursing home residents suggesting
that clinical criteria may be useful for distinguishing
between pneumonitis and pneumonia. In these stud-
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ies, pneumonitis was identified more frequently than
pneumonia when a careful history had been obtained
to document gastric content aspiration. However,
the clinical criteria for pneumonitis were associated
with a misclassification rate of at least 10% in a
prospective study, i.e. pneumonia was misclassified
as pneumonitis.**! Thus, these criteria cannot be
recommended for general use at this time given this
misclassification rate. Nevertheless, these studies
suggest that there may be a substantial number of
nursing home residents with a diagnosis of pneumo-
nia who actually have pneumonitis and do not need
antibacterial therapy. Of note is that in the study by
El-Solh et al.*0 discussed in section 2.2, 43% of
intubated residents with suspected pneumonia had
negative cultures of lower respiratory tract secre-
tions. One explanation for this finding is that some
of these residents actually had gastric content aspira-
tion and severe acute lung injury requiring mechani-
cal ventilation or viral infection rather than bacterial
infection.

4. Antibacterial Treatment

4.1 Factors to Consider Other than Selection
of Antibacterials

Once the diagnosis of NHAP is suspected or
established and there are no advance directives to
the contrary, there are several issues to consider in
addition to choosing a specific antibacterial regi-
men.

4.1.1 Hospitalisation Decision

Rates of hospitalisation for initial treatment of
NHAP vary from 22% to 37%.[23%1 How physicians
make the decision to hospitalise residents with pneu-
monia remains unclear. One study found that deteri-
oration after regular hours or a respiratory rate >40
breaths per minute predicted transfer to hospital.[4¢]
However, residents admitted to hospital tend to have
a greater decline in functional status compared with
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those treated in the nursing home.[*” There is also
evidence that there is no significant difference in
case-fatality when NHAP is treated in the nursing
home versus the hospital.[*”*8) Hutt and Kramer!!
recommended hospitalisation if two or more of the
following were present: oxygen saturation <90% on
room air, systolic blood pressure <90mm Hg, respir-
atory rate >30 breaths per minute, necessity for 3L
of oxygen per minute, ‘uncontrolled’ chronic lung
disease, heart diabetes mellitus,
unarousable if previously conscious and new or
increased agitation. In addition, these investigators

failure or

recommended “serious consideration should be giv-
en to hospitalising [residents]” if inability to provide
any one of the following applies: assessment of vital
signs every 4 hours, laboratory access, parenteral
hydration and two licenced nurses per shift. Howev-
er, these recommendations have not been appropri-
ately validated and, if adopted, it is likely that many
more residents would be hospitalised than at the
present time with no evidence of benefit.

Financial considerations may influence the deci-
sion to hospitalise residents with pneumonia. The
cost of treatment of pneumonia in nursing homes in
the US has been estimated to be $US485-575 per
episode and this may not be fully reimbursed to the
facility.®™ Since nursing homes in the US are not
responsible for the cost of hospital care and may not
be fully reimbursed for caring for residents with
pneumonia in the facility, a facility has a financial
incentive to transfer the resident to hospital for
treatment. Physician availability also plays a role in
that the hospitalisation decision is often made with-
out the resident being evaluated by a physician at the
bedside.P!! In this latter circumstance, family or
resident preferences or pressure from facility staff
may have a greater influence on the decision-mak-
ing process than clinical factors.>?! The payer source
for a resident also may influence the decision to
hospitalise patients. For residents covered by Medi-
caid in the US, which utilises a prospective payment
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system, the extra costs incurred to manage pneumo-
nia in the nursing home are not covered. In addition,
facilities in many states receive payment while a
Medicaid resident is in the hospital (bed-hold poli-
cy), which is another financial incentive for the
facility to transfer residents. Medicare as a payer
source and private pay residents also provide an
incentive to transfer but not to as great an extent as
Medicaid.3! Facility ownership may also be a factor
in the decision to transfer in the US. Konetzka et
al.’% found that residents with suspected pneumonia
in not-for-profit facilities were hospitalised at half
the rate of that seen in for-profit facilities.

Although the risks of hospitalisation (functional
decline, emotional stress, skin breakdown) for nurs-
ing home residents clearly outweigh the benefits in
many instances, family/resident preferences and fi-
nancial incentives may be more important factors in
the decision-making process. More studies are
needed to determine which residents with pneumo-
nia would definitely benefit from hospitalisation.

4.1.2 Initial Route of Administration (Oral versus

Parenteral) of Antibacterials if Treated in the

Nursing Home

In the US, parenterally administered antibacteri-
als (usually via intramuscular injection) are pre-
scribed for the initial treatment of NHAP in 16-44%
of episodes treated in the nursing home.*%1 In one
study,* there was no significant difference in case-
fatality rate between those treated with an oral ver-
sus a parenteral agent initially for NHAP in the
nursing home. However, no factors could be identi-
fied that were predictive of initial parenteral therapy
of NHAP in the nursing home.™! The decision-
making process whereby physicians decide to initi-
ate treatment of NHAP with a parenteral agent in the
nursing home needs to be clarified as well as the
efficacy of parenteral therapy versus oral therapy.

© 2006 Adis Data Information BV. All rights reserved.
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4.1.3 Timing of Switching from Parenteral to Oral
Antibacterial Therapy

It has been recommended that the timing of
switching to an oral antibacterial agent from a par-
enteral agent in the treatment of CAP should be
based on specific criteria for achieving clinical sta-
bility.’¥ In a study of treatment of NHAP,*3 75%
of residents prescribed a parenteral antibacterial as
initial therapy for pneumonia in the nursing home
received this therapy for <3 days, whereas those
treated in the hospital received intravenous antibac-
terial therapy for a median of 5 days. Based on these
findings, it has been suggested that residents
should be assessed for switching to an oral agent
beginning on day 2 of parenteral therapy if treated in
the nursing home and on day 3 if treated in hospi-
tal.[+>]

4.1.4 Duration of Treatment

There are no clinical trials that assess the duration
of treatment of NHAP. However, one study has
provided some insight into this issue following a
retrospective evaluation of treatment of NHAP in
the nursing home or hospital.[**! The 75% percentile
for duration of therapy was 10 days for residents
treated in the nursing home, whereas if treatment
was initiated in the hospital the 75th percentile for
duration of treatment was 14 days. Recently, some
experts have suggested that the duration of therapy
for CAP need be no longer than 5 days in many
cases.! Whether such recommendations apply to
NHAP remains to be determined but it is likely that
they will apply in many cases.

4.1.5 Volume Depletion

Fever and tachypnoea associated with NHAP
may result in considerable insensible water loss;
furthermore, oral fluid intake may be decreased
secondary to delirium or decreased ability to swal-
low. This may result in considerable volume deple-
tion that may not be readily appreciated clinically.
Therefore, an objective assessment of the hydration
status of a resident with pneumonia should be con-
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sidered, for example, measuring the serum blood
urea nitrogen concentration. Because intravenous
administration of fluids is often not available in
the nursing home setting, other methods such as
clysisP® should be considered.

4.1.6 Oxygen Supplementation

Nursing home residents with pneumonia or
pneumonitis may have significant hypoxaemia that
may not be readily appreciated at the bedside at
times. Measurement of oxygen saturation by pulse
oximetry should be carried out on all residents with
pneumonia managed in the hospital or nursing
Most with pneumonia or
pneumonitis will require oxygen supplementation as
part of the initial management. The goal of oxygen
therapy should be to maintain oxygen saturation at
>92% if possible.

home. residents

4.2 Choosing an Antibacterial Regimen

4.2.1 Clinical Trials

There are no clinical trials for the treatment of
NHAP on which to base the choice of an antibacteri-
al regimen for this infection. The lack of trials has
been a continual problem for expert panels develop-
ing treatment guidelines that include the manage-

Mylotte

ment of NHAP. Consequently, guideline recom-
mendations regarding antibacterial treatment of
NHAP reviewed in the next two sections are based
on the expertise and biases of the members of the
panels responsible for the recommendations.

4.2.2 Guideline Recommendations

Antibacterial Treatment in the Nursing Home

Two guidelines provide recommendations for the
treatment of NHAP in the nursing home setting and
are listed in table I. The Canadian!'> and USH7]
guidelines make similar recommendations for treat-
ment. The regimens recommended are based on the
assumption that S. pneumoniae and H. influenzae
are the most common aetiological agents of NHAP.
A fluoroquinolone (gatifloxacin, levofloxacin or
moxifloxacin) may be the preferred antibacterial
agent because it also has activity against all of the
important ‘atypical’ pathogens and Enterobacter-
iaceae that may cause NHAP, it requires only one
dose daily, and it is well tolerated. On the other
hand, amoxicillin/clavulanic acid plus a macrolide
has similar activity to a fluoroquinolone (although
resistance of Enterobacteriaceae to amoxicillin/
clavulanic acid is increasing and this regimen con-
sists of two drugs given several times each day).

Table I. Guideline recommendations for empirical antibacterial treatment of nursing home-acquired pneumonia

Treatment location Canadian!'®!

IDSAl7]

ATS/IDSA!'

1st choice:

Oral fluoroquinolone (levofloxacin,
gatifloxacin or moxifloxacin) or
amoxicillin/clavulanic acid +
macrolide

2nd choice:

2nd generation oral cephalosporin
+ macrolide

Nursing home

1st choice:

Parenteral fluoroquinolone
(levofloxacin, gatifloxacin or
moxifloxacin)

2nd choice:

Parenteral 2nd, 3rd or 4th
generation cephalosporin +
macrolide (oral or parenteral)

Hospital ward

Oral fluoroquinolone (levofloxacin,
gatifloxacin or moxifloxacin) or
amoxicillin/clavulanic acid +
macrolide (azithromycin or
clarithromycin)

Parenteral 3rd generation
cephalosporin or ampicillin/
sulbactam + macrolide
(azithromycin or clarithromycin) or
Parenteral fluoroquinolone alone
(levofloxacin, gatifloxacin or
moxifloxacin)

Not applicable

Cefepime or ceftazidime or
Imipenem or meropenem or
Piperacillin/tazobactam +
ciprofloxacin +

vancomycin or linezolid

ATS/IDSA = American Thoracic Society/Infectious Diseases Society of America; Canadian = Canadian Infectious Diseases Society and
Canadian Thoracic Society; IDSA = Infectious Diseases Society of America.
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Dosage adjustments may also be necessary when
prescribing fluoroquinolones and B-lactams to the
elderly because of decreased renal function.

Antibacterial Treatment in the Hospital

Guideline recommendations for empirical anti-
microbial therapy of NHAP in nursing home re-
sidents admitted to hospital for initial treatment are
also listed in table 1. Again, the Canadian'"! and
US!"'"”! guideline recommendations are quite similar.
These two guideline recommendations do not con-
sider resistant organisms (P. aeruginosa and
methicillin-resistant S. aureus) to be major aetio-
logical agents of NHAP. In contrast, the ATS/IDSA
guideline!'®! assumes that nursing home residence is
a major risk factor for infection caused by these
resistant organisms (a view based exclusively on
findings in intubated residents in an ICU set-
ting;3>4Y see section 2.2) and, therefore, the empiri-
cal treatment recommendation focuses specifically
on these pathogens. The regimen recommended by
the ATS/IDSA guideline clearly is appropriate for
the small percentage of cases of NHAP requiring
mechanical ventilation. However, there is no evi-
dence that this broad-spectrum regimen is more
efficacious than the regimens recommended by the
Canadian!™ or US!'7 guidelines for residents with
NHAP requiring hospitalisation who are not intubat-
ed/ventilated.

4.2.3 Factors Affecting Selection of Antibacterials

Several clinical factors, when present, may be
predictive of antibacterial resistance and impact on
antibacterial choice for NHAP. Vanderkooi et al.l’”]
prospectively studied 3339 patients with invasive
pneumococcal infections in Toronto, Ontario, Cana-
da from 1995 to 2002 and found that infection with
fluoroquinolone-resistant strains was significantly
associated with prior treatment with a fluoroqui-
nolone and current residence in a nursing home.
Similarly, prior treatment with co-trimoxazole
(trimethoprim-sulphamethoxazole), azithromycin or
clarithromycin was predictive of pneumococcal in-
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fections resistant to these agents. Therefore, when
considering a fluoroquinolone, macrolide or co-
trimoxazole for initial treatment of NHAP, physi-
cians need to determine if any of these agents have
been recently (within the prior 3 months) prescribed
to an individual patient. A history of recent hospital-
isation (in the past 3 months) or of colonisation with
a resistant organism, for example, methicillin-resis-
tant S. aureus or quinolone-resistant Gram-negative
bacilli, at any body site increases the risk that this
organism may be the causative agent of NHAP and
needs to be considered when choosing an empirical
regimen.

Recently, there has been evidence that combina-
tion antibacterial therapy may be more efficacious
than single-agent therapy for CAP. Gleason et al.l>%
found that the combination of a second- or third-
generation cephalosporin plus a macrolide or a
fluoroquinolone alone was associated with a signifi-
cantly lower 30-day mortality compared with the
reference regimen (non-pseudomonal third-genera-
tion cephalosporin) in the treatment of elderly pa-
tients hospitalised with CAP. Furthermore, this
study included nursing home residents with pneu-
monia. A potential explanation for the additional
benefit of the combination regimen or a fluoroqui-
nolone alone is the immunomodulating characteris-
tics of macrolides and fluoroquinolones.>*% To
date, there are no clinical trials that have tested the
hypothesis that a combination regimen that includes
a macrolide or a fluoroquinolone alone is superior to
a single agent such as a second- or third-generation
cephalosporin alone in the treatment of CAP or
NHAP.

4.2.4 Factors Impacting on Treatment Outcome

Two large retrospective cohort studies?!1 of
outcomes for elderly patients hospitalised with CAP
have included nursing home residents in the study
population. Meehan et al.l>!l retrospectively re-
viewed the quality of care of 14 069 Medicare pa-
tients =65 years of age hospitalised with CAP,
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23.4% of whom were nursing home residents, and
found an association between time of antibacterial
administration after arrival at the hospital (within 8
hours) and improved hospital survival. Houck et
al.l®!l performed a retrospective study of 13 711
Medicare patients (20.7% nursing home residents)
hospitalised with CAP with no prehospital antibac-
terial treatment and found that antibacterial adminis-
tration within 4 hours of arrival at the hospital was
associated with significant reductions in hospital
mortality (point estimate 15%) and 30-day mortality
(point estimate 15%). Although nursing home re-
sidents with pneumonia were included in these stud-
ies, the applicability of the findings to that specific
population is unclear at this point.

4.3 Clinical Pathway for NHAP

In a preliminary study in the US, Hutt et al.l%?
found evidence that specific processes of care in the
nursing home setting were associated with better
outcomes in residents with pneumonia. Based on
this experience, Hutt and Kramer,*” using a modi-
fied Delphi approach, developed a guideline for the
management of NHAP based on the consensus opin-
ion of a multispecialty panel. The guideline had 25
recommendations that included criteria for the ini-
tial evaluation of residents with respiratory symp-
toms by nursing staff, criteria for hospitalisation,
and antibacterial treatment recommendations based
on published guidelines. A major focus of this
guideline was the early administration of antibacter-
ials in the nursing home whether the resident was
transferred to the hospital or treated in the nursing
home. There was no literature support for some of
the recommendations, for example, that complete
nursing assessment and physician contact should be
completed within 2 hours of symptom onset, and
little support for other recommendations, for exam-
ple, the criteria for hospitalisation. The authors of
the guideline recognised these limitations and stated
that many recommendations were based primarily
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on ‘common sense’ and ‘expert consensus’, al-
though they still labeled the guideline ‘evidence-
based’. In a subsequent pilot study of a strategy for
implementation of this guideline there was only
modest improvement in compliance with guideline
recommendations.[®3)

The guideline proposed by Hutt and Kramer™® is
an attempt to develop standards of care for nursing
home residents with pneumonia in the US that can
be used to assess quality of care. Although the
investigators are to be commended for their effort,
the lack of evidence-based support for many of the
recommendations makes the guideline less likely to
be adopted. This guideline will need further revision
and validation before it can be recommended for
general use. In particular, it will need to be rigorous-
ly demonstrated that the guideline recommendations
are true measures of quality of care and have an
impact on outcome.

4.4 Withholding Antibacterial Treatment in
Residents with Advanced Dementia

Infection, and, in particular, pneumonia, is a
common terminal event in nursing home residents
with advanced dementia.[®*% Severity of dementia
is an independent predictor of both short- (1-week;
28% mortality) and long- (3-month; 50% mortality)
term mortality in NHAP after adjusting for multiple
confounding factors including administration or
non-administration of antibacterial therapy.[*”! Giv-
en the high mortality of pneumonia in the late stages
of dementia, the benefit of aggressive therapy with
antibacterials, intravenous hydration and other inter-
ventions has been questioned.[®! It appears that
pneumonia is often not considered to be a terminal
event in those with advanced dementia and this
results in aggressive treatment, including hospital-
isation. Hospitalisation for treatment of pneumonia
in patients with advanced dementia imposes more
burdens on residents, including the need for some
type of physical restraints to avoid removal of intra-

Drugs Aging 2006; 23 (5)



Management of Nursing Home-Acquired Pneumonia

venous catheters, blood drawing and performing
other diagnostic tests. It has been suggested that
prolonging the life of someone with advanced de-
mentia and pneumonia by administering antibacteri-
al therapy serves only to expose the person to the
continuing deterioration of his or her dementia./*”!
Van der Steen et al.’% found that care for nursing
home residents with lower respiratory tract infection
and dementia was more aggressive in the US than in
The Netherlands regardless of the severity of de-
mentia. In The Netherlands, antibacterial treatment
was withheld in 23% of nursing home residents with
pneumonia and severe dementia, and hospitalisation
for treatment was rare.”! This difference in man-
agement of NHAP in the severely demented nursing
home resident reflects differences in the attitudes of
physicians and families to the use of aggressive
interventions in this group of people as well as the
fact that in The Netherlands, unlike the US, the
physician is ultimately responsible for decision-
making in consultation with the family.!®! In the
US, family/resident preferences take precedence
in the decision to treat pneumonia and to hospitalise.

A concern in withholding antibacterial therapy
for NHAP is the degree of suffering that may occur
compared with when treatment is prescribed. How-
ever, van der Steen et al.[”?! found that there was no
difference in level of discomfort in those dying with
pneumonia treated with antibacterials compared
with those not receiving antibacterials. Among the
residents who survived and were not treated, the
level of discomfort that occurred at the onset of the
pneumonia declined rapidly and returned to baseline
levels within 1 week in most cases. Interestingly,
although the level of discomfort in survivors treated
with antibacterials tended to be lower at all time
intervals, including 2 weeks prior to the onset of
pneumonia, the proportionate change in level of
discomfort from baseline to onset of pneumonia was
the same whether or not antibacterial therapy was
prescribed. Overall, it is evident from these studies
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that pneumonia causes significant discomfort in the
demented nursing home resident whether or not
antibacterials are prescribed.

When pneumonia occurs in a nursing home resi-
dent with advanced dementia, consideration needs
to be given as to whether or not curative (antibacteri-
al) therapy is appropriate. Curative treatment may
lead to resolution of the pneumonia but usually there
is no impact on the mental or physical status of the
resident. As emphasised by van der Steen et al.,[’"!
optimal care of NHAP includes “prudent considera-
tion of curative treatment, treatment to relieve dis-
comfort, and supportive treatment in view of ex-
pected and desirable outcomes.”

5. Conclusions

The optimum management protocol for NHAP
remains undetermined. The uncertainty regarding
management relates to the inability to identify the
aetiological agent of NHAP, a situation that is con-
founded by oropharyngeal colonisation by Gram-
negative aerobic bacilli and S. aureus as well as a
lack of clinical trials. In the US, the majority of
episodes of NHAP appear to be managed in the
nursing home setting and the factors that influence
hospitalisation for initial treatment remain nebulous
(although clinical and financial issues may be im-
portant). Currently, a fluoroquinolone (gatifloxacin,
levofloxacin, or moxifloxacin) appears to be the
most reasonable empirical regimen for NHAP treat-
ed in the nursing home or hospital because of its
ease of administration, activity against most com-
mon aetiological agents of NHAP and excellent
overall safety profile. However, there is the caveat
that recent antibacterial therapy prior to pneumonia,
recent hospitalisation or a history of colonisation
with resistant organisms may alter that choice in
some cases. For the small percentage (<2%) of cases
of NHAP with severe respiratory failure that re-
quires mechanical ventilation, Gram-negative bacil-
li, including P. aeruginosa and S. aureus, appear to
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be the most common pathogens and empirical ther-
apy should be directed at these pathogens. Duration
of therapy has not been studied for NHAP but most
episodes should be successfully treated with 7 days
of therapy. Future studies of NHAP should focus on
applying molecular methods to identify causative
agents, determining the optimum duration of ther-
apy, distinguishing between pneumonitis and pneu-
monia and evaluating whether to withhold an-
tibacterial therapy in some residents with advanced
dementia and pneumonia.
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