
clinical practice

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 370;6 nejm.org february 6, 2014 543

Caren G. Solomon, M.D., M.P.H., Editor

This Journal feature begins with a case vignette highlighting a common clinical problem.  
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,  

when they exist. The article ends with the authors’ clinical recommendations. 

An audio version 
of this article is  
available at 
NEJM.org 

Community-Acquired Pneumonia
Richard G. Wunderink, M.D., and Grant W. Waterer, M.B., B.S., Ph.D.

A 67-year-old woman with mild Alzheimer’s disease who has a 2-day history of pro-
ductive cough, fever, and increased confusion is transferred from a nursing home to 
the emergency department. According to the transfer records, she has had no recent 
hospitalizations or recent use of antibiotic agents. Her temperature is 38.4°C (101°F), 
the blood pressure is 145/85 mm Hg, the respiratory rate is 30 breaths per minute, the 
heart rate is 120 beats per minute, and the oxygen saturation is 91% while she is 
breathing ambient air. Crackles are heard in both lower lung fields. She is oriented to 
person only. The white-cell count is 4000 per cubic millimeter, the serum sodium level 
is 130 mmol per liter, and the blood urea nitrogen is 25 mg per deciliter (9.0 mmol per 
liter). A radiograph of the chest shows infiltrates in both lower lobes. How and where 
should this patient be treated?

THE CLINIC A L PROBLEM

Pneumonia is sometimes referred to as the forgotten killer. The World Health Or-
ganization estimates that lower respiratory tract infection is the most common 
infectious cause of death in the world (the third most common cause overall), with 
almost 3.5 million deaths yearly.1 Together, pneumonia and influenza constitute 
the ninth leading cause of death in the United States, resulting in 50,000 estimated 
deaths in 2010.2 This number is probably underestimated, since deaths from sepsis 
(for which pneumonia is the most common source)3 and deaths attributed to other 
conditions (e.g., cancer and Alzheimer’s disease) for which pneumonia is the termi-
nal event are coded separately.

Community-acquired pneumonia that is severe enough to require hospitaliza-
tion is associated with excess mortality over the subsequent years among survi-
vors,4-6 even among young people without underlying disease.5 Admission to the 
hospital for community-acquired pneumonia is also costly, especially if care in an 
intensive care unit (ICU) is required.7

Because of the economic cost, associated mortality, and heterogeneity of manage-
ment, community-acquired pneumonia has been a focus of Centers for Medicare and 
Medicaid Services (CMS) and the Joint Commission (TJC) quality-improvement 
efforts, public reporting of outcomes, and possible pay-for-performance initiatives.8 
This article focuses on management strategies for community-acquired pneumo-
nia, with particular emphasis on interventions to reduce mortality and costs.

S TR ATEGIES A ND E V IDENCE

DIAGNOSIS
The diagnosis of community-acquired pneumonia is not difficult in patients who 
do not have underlying cardiopulmonary disease. A triad of evidence of infection 
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(fever or chills and leukocytosis), signs or symp-
toms localized to the respiratory system (cough, 
increased sputum production, shortness of 
breath, chest pain, or abnormal pulmonary ex-
amination), and a new or changed infiltrate as 
observed on radiography usually accurately iden-
tifies a patient with community-acquired pneu-
monia. Table 1 reviews the differential diagnosis 
of community-acquired pneumonia.

In patients with lung cancer, pulmonary fibro-
sis or other chronic infiltrative lung disease, or 
congestive heart failure, the diagnosis of com-
munity-acquired pneumonia can be very difficult. 
Atypical presentations also complicate diagno-
sis. Confusion may be the only presenting symp-
tom in elderly patients, leading to a delay in di-
agnosis.9 Infiltrates on radiographs may also be 
subtle: an individual radiologist may miss infil-
trates in up to 15% of cases, and two radiologists 
reading the same chest radiograph disagree in 
10% of cases.10

INITIAL MANAGEMENT
Choice of Antibiotic Therapy
Three interrelated decisions must be made al-
most simultaneously when a patient first pre-
sents — the choice of antibiotic therapy, the ex-
tent of testing to determine the cause of the 
pneumonia, and the appropriate location of treat-
ment (home, inpatient floor, or ICU).

Numerous antibiotics are approved for the 
treatment of community-acquired pneumonia 
by the Food and Drug Administration on the 
basis of randomized, controlled trials comparing 
them to other antibiotics previously approved 
for community-acquired pneumonia. The key 
to appropriate therapy is adequate coverage of 
Streptococcus pneumoniae and the atypical bacte-
rial pathogens (mycoplasma, chlamydophila, and 
legionella).

For outpatients, the coverage of atypical bac-
terial pathogens is most important, especially 
for young adults, for whom herd immunity from 
widespread vaccination of infants and children 
with a conjugate pneumococcal vaccine has de-
creased the rates of pneumococcal pneumonia.11 
The primary factors in the choice of agent for a 
particular episode among the large number of 
approved oral antibiotics are recent antibiotic 
use (which may be associated with a risk of class 
resistance12) and cost. Macrolides, doxycycline, 
and fluoroquinolones are the most appropriate 
agents for the atypical bacterial pathogens.

For patients admitted to a regular hospital 
unit, guidelines from the Infectious Diseases 
Society of America and the American Thoracic 
Society (IDSA–ATS) recommend first-line treat-
ment with either a respiratory fluoroquinolone 
(moxifloxacin at a dose of 400 mg per day or 
levofloxacin at a dose of 750 mg per day) or the 

key Clinical points

 Community-acquired pneumonia 

•  Community-acquired pneumonia remains a leading cause of death in the United States and around the 
world.

•  Although the diagnosis of community-acquired pneumonia is straightforward in most cases, underly-
ing cardiopulmonary disease and atypical presentation in elderly persons can delay recognition.

•  The majority of hospitalized patients with community-acquired pneumonia can be treated with  
either a respiratory fluoroquinolone or a combination of cephalosporin and a macrolide.

•  Alternative antibiotic treatment should be based on the presence of multiple risk factors for health 
care–associated pneumonia, specific risks (e.g., structural lung disease), or uniquely characteristic  
syndromes (e.g., the toxin-mediated, community-acquired, methicillin-resistant Staphylococcus aureus 
syndrome).

•  The current criteria for health care–associated pneumonia result in excessive use of broad-spectrum 
antibiotic agents. The presence of multiple pneumonia-specific alternative risk factors may allow  
focused diagnostic testing and treatment.

•  Patients with three or more minor criteria for severe community-acquired pneumonia (e.g., elevated blood 
urea nitrogen, confusion, and a high respiratory rate) should receive extensive intervention in the emer-
gency department and be considered for admission to the intensive care unit.
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combination of a second-generation or third-gen-
eration cephalosporin and a macrolide.13 These 
recommendations are based primarily on large 
inpatient administrative databases that show 
reduced mortality with recommended antibiotics 
as compared with other antibiotics or combina-
tions.14,15 Quality-improvement projects also con-
sistently show that as adherence to these recom-
mended antibiotics increases, mortality and length 
of hospital stay decrease.16,17

Although S. pneumoniae remains the most com-
mon cause of severe community-acquired pneu-
monia requiring ICU admission, combination 
therapy consisting of a cephalosporin with either 
a fluoroquinolone or a macrolide is recommend-
ed.13 Observational evidence suggests that the 
macrolide combination may be associated with 
better outcomes.15,18,19 Since fluoroquinolones 
have essentially the same antibacterial spectrum 
as macrolides, the better outcome with macro-
lides may be explained by nonbactericidal effects, 
such as immunomodulation.

Timing of Initiation of Therapy
A CMS–TJC quality metric for community-acquired 
pneumonia is administration of the first anti-
biotic dose within 6 hours after presentation.8 
This cutoff was modified from retrospective 
analyses of large Medicare databases20,21 show-
ing that an interval of more than 4 hours be-
tween the initial presentation and the first anti-
biotic dose was associated with increased 
in-hospital mortality. However, efforts to de-
crease the time to the first administration of 
antibiotic therapy have resulted in an increase 
in inappropriate antibiotic use in patients who 
do not have community-acquired pneumonia, 
with adverse consequences such as Clostridium 
difficile colitis,22 and have not resulted in corre-
sponding decreases in mortality.23,24 A shorter 
time to antibiotic administration may simply be 
a marker of multiple beneficial care patterns 
(e.g., less crowding in the emergency depart-
ment, prompt fluid resuscitation, and the rec-
ognition of and early intervention for incipient 
respiratory failure) that are associated with im-
proved patient outcomes.25,26

The current IDSA–ATS guidelines do not 
recommend a specific time to the administra-
tion of the first antibiotic dose but instead en-
courage treatment as soon as the diagnosis is 
made.13 An exception is made for patients in 
shock; antibiotics should be given within the 

first hour after the onset of hypotension. An 
observational study involving patients with sep-
tic shock showed a decrease in survival rates of 
8% for each hour of delay.27

Duration of Antibiotic Treatment
The currently recommended duration of antibi-
otic therapy for community-acquired pneumonia 
is 5 to 7 days.13 There is no evidence that pro-
longed courses lead to better outcomes, even in 
severely ill patients, unless they are immuno-
compromised.

TREATMENT OF PATIENTS AT RISK FOR RESISTANT 
ORGANISMS

Although the above recommendations apply to 
the majority of patients with community-acquired 
pneumonia, physicians need to identify patients 
who are at increased risk for bacteria resistant to 
these empirical antibiotic regimens. Most com-
mon among these are patients with risk factors 
for health care–associated pneumonia (Table 2).28 
Health care–associated pneumonia has been cat-
egorized as a discrete entity, with the goal of 
identifying patients with pneumonia that devel-
ops outside the hospital yet is caused by pathogens 
usually associated with hospital-acquired pneu-
monia or even ventilator-associated pneumonia, 

Table 1. Differential Diagnosis of Community-Acquired 
Pneumonia.

Abnormal chest radiograph

Congestive heart failure with associated viral syndrome 
to explain infectious symptoms

Aspiration pneumonitis

Pulmonary infarction

Acute exacerbation of pulmonary fibrosis

Acute exacerbation of bronchiectasis

Acute eosinophilic pneumonia

Hypersensitivity pneumonitis

Pulmonary vasculitis

Cocaine-induced lung injury (“crack lung”)

Normal chest radiograph

Acute exacerbation of chronic obstructive pulmonary 
disease

Influenza

Acute bronchitis

Pertussis

Asthma with associated viral syndrome to explain infec-
tious symptoms
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including methicillin-resistant Staphylococcus aureus 
(MRSA) and multidrug-resistant (MDR) gram-neg-
ative pathogens.

In reports of data from tertiary care centers, 
patients with culture-positive health care–asso-
ciated pneumonia were more likely than patients 
who did not meet the definition for health care–
associated pneumonia to have these resistant 
pathogens and to receive initially inappropriate 
antibiotic therapy, which has been associated 
with increased mortality among these patients.30,31 
Empirical broad-spectrum therapy with dual cov-
erage for Pseudomonas aeruginosa and routine MRSA 
coverage has therefore been recommended for 
patients with risk factors for health care–associ-
ated pneumonia (Table 2).28 However, there is in-
creasing recognition that using all these risk 
factors as indications for broad-spectrum thera-
py may lead to antibiotic overtreatment of many 
patients. The appropriate criteria for initial broad-
spectrum therapy remain controversial (see the 
Areas of Uncertainty section). Another group of 
patients at risk for pathogens resistant to the 
usual antibiotics for community-acquired pneu-
monia are those with structural lung disease 
(bronchiectasis or severe chronic obstructive 

pulmonary disease [COPD]) who have received 
multiple courses of outpatient antibiotics; the 
frequency of P. aeruginosa infection is particularly 
increased in this population.13

Whereas MRSA is commonly identified in 
patients with risk factors for health care–associ-
ated pneumonia, a community-acquired strain of 
MRSA that causes community-acquired pneumo-
nia in previously healthy patients without health 
care–associated pneumonia or other risk factors 
for MDR pathogens has increasingly been recog-
nized.32,33 Exotoxin production by this strain (as 
well as by the methicillin-sensitive variant) results 
in characteristic presenting features (Table 3). Be-
cause the clinical presentation of this infection 
is disproportionately exotoxin-mediated, treatment 
is recommended with antibiotics that suppress 
toxin production, such as linezolid or clindamy-
cin (added to vancomycin); these regimens have 
been associated with reduced mortality.33

DIAGNOSTIC TESTING
The extent of testing that is warranted to iden-
tify the causative microorganism in community-
acquired pneumonia is controversial. Because the 
recommended antibiotic regimens are effective 
for the majority of patients, diagnostic testing 
will rarely affect therapy. Table 4 reviews condi-
tions in which specific testing may lead to differ-
ent treatment. Extensive diagnostic testing is most 
helpful in patients with risk factors for health 
care–associated pneumonia3 or with severe com-
munity-acquired pneumonia requiring ICU ad-
mission,13 in whom the probability of the pres-
ence of bacteria that are resistant to usual therapy 
is greatest.

Table 2. Criteria for Health Care–Associated Pneumonia.

Original criteria*

Hospitalization for ≥2 days during the previous 90 days

Residence in a nursing home or extended-care facility

Long-term use of infusion therapy at home, including 
antibiotics

Hemodialysis during the previous 30 days

Home wound care

Family member with multidrug-resistant pathogen

Immunosuppressive disease or therapy†

Pneumonia-specific criteria‡

Hospitalization for ≥2 days during the previous 90 days

Antibiotic use during the previous 90 days

Nonambulatory status

Tube feedings

Immunocompromised status

Use of gastric acid suppressive agents

* Original criteria are from the American Thoracic Society 
and Infectious Diseases Society of America.28 

† This criterion was not included in the original criteria but 
is frequently included in many studies of health care– 
associated pneumonia.

‡ Pneumonia-specific criteria are from Shindo et al.29

Table 3. Clinical Features Suggesting Community- 
Acquired MRSA Pneumonia.*

Cavitary infiltrate or necrosis

Rapidly increasing pleural effusion

Gross hemoptysis (not just blood-streaked)

Concurrent influenza

Neutropenia

Erythematous rash

Skin pustules

Young, previously healthy patient

Severe pneumonia during summer months

* MRSA denotes methicillin-resistant Staphylococcus 
aureus.
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Influenza testing in the appropriate season is 
the diagnostic test that is most likely to affect 
treatment. Depending on current local influenza 
rates, antiviral treatments may be started em-
pirically and stopped if testing is negative, or 
they may be started only in response to a posi-
tive test.

SITE OF CARE
Hospital Admission
A physician’s decision to hospitalize a patient 
with community-acquired pneumonia is the ma-
jor determinant of cost. Between 40% and 60% 
of patients who present to the emergency depart-
ment with community-acquired pneumonia are 
admitted.34-36 Considerable variation in this deci-
sion among patients with similar clinical charac-
teristics emphasizes the opportunity for stan-
dardization.

Scoring systems that predict short-term mor-
tality, such as the Pneumonia Severity Index 
(PSI)35 and the CURB-65 scores,36 were devel-
oped specifically to make admission decisions 
more objective. Use of the PSI results in fewer 
admissions of patients with mild illness, with no 
increase in adverse outcomes.34 However, calcu-
lating the PSI score is complex, requiring formal 
scoring or electronic decision support (http://
pda.ahrq.gov/clinic/psi/psicalc.asp). The CURB-65 
score (which assigns 1 point each for confusion, 
uremia [blood urea nitrogen ≥20 mg per decili-
ter], respiratory rate ≥30 breaths per minute, 
systolic blood pressure <90 mm Hg or diastolic 
blood pressure ≤60 mm Hg, and age ≥65 years, 
with a score ≥3 indicating the need for hospital-
ization) is easy to remember and calculate but 
has not been as well validated as the PSI score. 
Although both scores are valid for the analysis 
of groups of admissions for quality improvement 
or research in community-acquired pneumonia, 
individual decisions that are inconsistent with 
the score are often made for legitimate reasons, 
both objective (e.g., low arterial saturations) and 
subjective (e.g., unreliable home support and 
concern regarding adherence to therapy).

ICU Admission
Decisions regarding initial admission to the ICU 
of patients with community-acquired pneumonia 
and questionable cardiopulmonary stability prob-
ably have the greatest potential effect on mortal-
ity. Patients transferred to the ICU within 48 hours Ta
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after initial admission to a general medical service 
have higher mortality than those with an obvious 
need for ICU care (mechanical ventilation or hy-
potension requiring vasopressors) at the time of 
admission.26,37,38 However, no prospective stud-
ies have been performed to establish whether ini-
tial admission to the ICU of patients without 
these major criteria for ICU admission would 
prevent subsequent deterioration better than ini-
tial admission to a general unit.

The percentage of hospitalized patients with 
pneumonia who are admitted to the ICU also var-
ies widely (ranging from 5 to 20%) depending on 
hospital and health-system characteristics.26,39-41 
Because the PSI and CURB-65 scores have lim-
ited ability to identify patients whose condition 
is likely to deteriorate if they are admitted to a 
general ward, the IDSA–ATS guidelines suggest 
that the presence of three or more of nine minor 
criteria should warrant consideration of ICU 
admission (Table 5).13 Other scores for predict-
ing clinical deterioration have also been devel-
oped and validated.39-41 For each of these scores, 
the probability of the need for invasive ventila-
tory or vasopressor therapy increases with high-
er numbers of criteria met or points tallied. 
These scores have many variables in common 
(Table 5) and use a similar threshold score (ap-
proximately 3) to consider ICU admission. If 
followed rigidly, all result in substantially more 
ICU admissions of patients who will never need 
ICU-level interventions.13,26

The most appropriate use of these scores may 
be to focus attention on patients who have high 
scores while still in the emergency department. 
A quality-improvement study showed that in-
creased attention in the emergency department 
to patients with three or more IDSA–ATS minor 
criteria resulted in a decrease in mortality (from 
23 to 6%) and fewer floor-to-ICU transfers (from 
32 to 15%) without substantially increasing direct 
ICU admissions.26 Potentially useful interventions 
include aggressive fluid resuscitation,42 prompt 
initiation of appropriate antibiotics, measurement 
of arterial blood gas in patients with borderline 
hypoxemia or lactate in those with borderline hy-
potension, and treatment of coexisting illnesses 
(e.g., administration of bronchodilators for asth-
ma and COPD); reassessment after such inter-
ventions can clarify the trajectory of the patient’s 
illness.26

A R E A S OF UNCERTA IN T Y

Concerns have been raised that the original defi-
nition of health care–associated pneumonia, with 
the associated recommendation for broad-spec-
trum antibiotic treatment, results in overuse of 
antibiotics. The group of risk factors included in 
the original definition of health care–associated 
pneumonia (Table 2) were extrapolated from 
studies of health care–associated bacteremia28 
and may therefore not be entirely appropriate for 
pneumonia. As compared with early observation-
al studies of culture-positive cases that suggested 
benefits of broad-spectrum antibiotic therapy in 
persons with these risk factors,30,31 subsequent 
prospective studies of patients with health care–
associated pneumonia have shown markedly low-
er rates of antibiotic-resistant pathogens and high 
rates of culture-negative cases.29,43,44 The use of 
risk factors for health care–associated pneumonia 
as the basis for antibiotic choices results in 
broad-spectrum treatment of almost half the pa-
tients with community-acquired pneumonia in 
some centers.29,30

Of particular concern are findings that sug-
gest increased risks of adverse outcomes among 
persons who are treated with broad-spectrum 
antibiotics for health care–associated pneumonia, 
although selection bias cannot be ruled out as an 
explanation for these findings.29,45,46 A multi-
center quality-improvement project showed in-
creased mortality in association with broad-
spectrum therapy in such patients.45 Similarly, 
an analysis that included patients with risk fac-
tors for health care–associated pneumonia who 
were treated at Veterans Affairs medical centers 
showed higher mortality among those who were 
given broad-spectrum therapy than among those 
who received standard treatment for community-
acquired pneumonia.46

The most appropriate criteria for identifying 
patients who should receive initial empirical broad-
spectrum coverage are unclear. A recent prospec-
tive, multicenter study identified six risk factors 
(Table 2) for pneumonia caused by pathogens 
resistant to the usual inpatient antibiotic regi-
mens recommended by IDSA–ATS guidelines.29 
These pneumonia-specific risk factors are con-
sistent with those cited in other reports that in-
dicate that recent antibiotic use or hospitalization 
and poor functional status are more important 
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predictors of resistant pathogens than nursing 
home residence alone.47

Available data suggest that the incidence of 
MDR pathogens generally is not significantly 
increased unless three or more risk factors are 
present.29 However, MRSA is an exception: the 
presence of one MRSA-specific risk factor (prior 
MRSA infection or colonization, long-term he-
modialysis, or heart failure) and another pneu-
monia-specific risk factor may warrant MRSA 
coverage (but not dual antipseudomonal antibi-
otics).29 The importance of distinguishing be-
tween health care–associated pneumonia and 
community-acquired pneumonia depends on the 
local prevalence of antibiotic-resistant patho-

gens, which varies markedly within the United 
States, highlighting the value of knowledge of 
local epidemiologic data.

Data from randomized trials are lacking to 
guide treatment in patients with culture-negative 
health care–associated pneumonia.29,43 Whereas 
studies indicate that initially inappropriate empiri-
cal antibiotic therapy for health care–associated 
pneumonia is associated with increased mortality 
among patients with culture-positive cases,30,31 
observational data suggest that a switch to tradi-
tional antibiotic regimens for community-acquired 
pneumonia is safe when cultures are negative,43 
and such treatment may be associated with re-
duced mortality.29 Targeted diagnostic testing 

Table 5. Criteria for Consideration of ICU Admission for Patients without an Obvious Need.*

Criterion Definition
Other Scoring System or Strategy  

with Similar Criterion

IDSA–ATS minor criteria

Confusion None specified SMART-COP,39 CURXO,41 and REA-ICU40

Elevated blood urea nitrogen Blood urea nitrogen ≥20 mg/dl CURXO41 and REA-ICU40

Tachypnea Respiratory rate ≥30 breaths/min SMART-COP,39 CURXO,41 and REA-ICU40

Multilobar infiltrates ob-
served on radiograph

None specified SMART-COP,39 CURXO,41 and REA-ICU40

Hypoxemia Ratio of partial pressure of oxygen in arterial blood 
to fraction of inspired oxygen <250 mm Hg

SMART-COP,39 CURXO,41 and REA-ICU40

Thrombocytopenia <100,000 platelets/mm3 —

Hypotension Hypotension (systolic pressure <90 mm Hg) 
 requiring aggressive fluid resuscitation

SMART-COP39 and CURXO41

Hypothermia Core temperature of <36°C —

Leukopenia White-cell count <4000/mm3 REA-ICU40

Other criteria

Lactic acidosis Lactic acid level ≥4 mmol/liter Early goal-directed therapy42

Low pH <7.30–7.35, depending on scoring system† SMART-COP,39 CURXO,41 and REA-ICU,40  
depending on pH†

Low albumin <3.5 g/dl SMART-COP39

Hyponatremia Sodium level <130 mmol/liter REA-ICU40

Leukocytosis Leukocyte count >20,000/mm3 REA-ICU40

Tachycardia Heart rate ≥125 beats/min SMART-COP39 and REA-ICU40

Older age >80 yr CURXO41 and REA-ICU40

* A patient without an obvious need was defined as one who did not require endotracheal intubation and mechanical ventilation or as one 
who did not have hypotension requiring vasopressors while in the emergency department. Risk increases proportionally with the presence 
of more than three criteria. IDSA–ATS denotes Infectious Diseases Society of America–American Thoracic Society, and REA-ICU Risk of 
Early Admission to ICU.

† The criterion of a pH level of less than 7.30 is used in the calculation of the CURXO41 score. The criterion of a pH level of less than 7.35 is 
used in the calculation of the SMART-COP39 and REA-ICU40 scores.
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allows the de-escalation of therapy if cultures 
are negative (or positive for typical community-
acquired pneumonia pathogens).

GUIDELINES

The IDSA–ATS guidelines for community-acquired 
pneumonia were published 7 years ago,13 but lit-
tle has changed regarding antibiotic treatment of 
community-acquired pneumonia, and the recom-
mendations in this article are generally consis-
tent with these guidelines. Criteria and antibiotic 
recommendations for health care–associated pneu-
monia from the older guidelines for hospital- 
acquired and ventilator-acquired pneumonia28 are 
outdated. The discussion of health care–associ-
ated pneumonia has been removed from the 
planned update of the guidelines for hospital-
acquired and ventilator-acquired pneumonia and 
will be incorporated in a future guideline by these 
organizations.

The IDSA–ATS guidelines for community-
acquired pneumonia differ only slightly from 
non-U.S. guidelines. European guidelines keep 
the option of beta-lactam monotherapy and de-
emphasize the use of fluoroquinolones in hospi-
talized patients outside the ICU.48

CONCLUSIONS A ND 
R ECOMMENDATIONS

The woman described in the vignette has a 
CURB-65 score of 4, suggesting that she would 
benefit from inpatient therapy.34 She has at least 

four minor criteria for severe community-acquired 
pneumonia (confusion, respiratory rate ≥30 breaths 
per minute, multilobar infiltrates, and uremia). 
Although ICU admission may be prudent, she 
would clearly benefit from further evaluation. We 
would measure the arterial blood gas and lactate 
levels, given the high respiratory rate and low sat-
uration, and hydrate aggressively.

As a nursing home resident, the patient meets 
the current criteria for health care–associated 
pneumonia. However, since she has no pneumo-
nia-specific MDR risk factors but does have risk 
factors for severe community-acquired pneumo-
nia, we would initiate treatment with ceftriaxone 
and azithromycin. Influenza testing should be 
requested if she has presented during the appro-
priate season, and empirical oseltamivir started 
if the local influenza rate is high. We would not 
obtain blood cultures or attempt to obtain spu-
tum cultures because of the low likelihood of the 
presence of pathogens resistant to usual treat-
ment for community-acquired pneumonia.
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0.40; 95% CI, 0.19 to 0.83).1 The pessary is rela-
tively cheap and causes no side effects.

Although we agree that more randomized 
trials that evaluate the pessary are needed, we 
believe that at least in women with multiple 
pregnancies, in whom the prevalence of preterm 
birth is high and progestogens and cerclage have 
not proved to be effective, the pessary should be 
considered as a treatment possibility.

Frederik J. Hermans, M.D. 
Brenda M. Kazemier, M.D.
Academic Medical Center 
Amsterdam, the Netherlands 
f.j.hermans@amc.uva.nl

Ben W. Mol, Ph.D.
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The author replies: My review was aimed at 
individual practitioners, but Winickoff and Klein 
remind us all that public health initiatives, includ-
ing a reduction in smoking and the associated 
exposure to secondhand smoke, are important 
avenues to pursue in reducing prematurity. Her-
mans et al. are more convinced than I am that 
the beneficial effects of the Arabin pessary in 
singleton pregnancies are well established. The 
results of the trial1 that reported significantly 
lower rates of preterm birth among women with 
a short cervix (≤25 mm) who were treated with a 
pessary are promising, but I share concerns 

raised by others2 that the 27% rate of birth before 
34 weeks among untreated women who were en-
rolled in that study is high and probably not gen-
eralizable. Births before 35 weeks in women with 
a cervical length of less than 26 mm occurred in 
18% of 2915 women in the United States3 and in 
15% of 3694 women in Finland.4 Even in a study 
involving women with a cervical length of 10 to 
20 mm, the rate of birth before 33 weeks among 
untreated women was 16%.5 I did not discuss 
strategies to prevent preterm birth in multifetal 
pregnancies because, except for changes in fer-
tility care, none have been effective. The poten-
tial benefit of the use of a pessary in women with 
twins was reported in a secondary analysis of an 
otherwise negative study and after the criterion 
for a short cervix was revised. These observations 
and the absence of a confirmatory trial led to the 
omission of the Arabin pessary from my report. 
I agree with Hermans et al. that further study of 
pessaries is warranted.
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Ohio State University Wexner Medical Center 
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Community-Acquired Pneumonia

To the Editor: Wunderink and Waterer (Feb. 6 
issue)1 summarize antimicrobial agents, includ-
ing fluoroquinolones, that are safe and effective 
for the treatment of community-acquired pneu-
monia. However, the appropriateness of anti-

microbial therapy also depends on the spectrum 
of activity. In this context, the routine use of 
f luoroquinolones to treat community-acquired 
pneumonia is inappropriate. Fluoroquinolones 
are the only oral antibiotics with reliable activity 
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against gram-negative bacilli, yet increasing re-
sistance is rapidly eliminating them as the last 
oral treatment option for common community-
associated infections (e.g., kidney, abdominal, and 
prostate infections) and health care–associated 
gram-negative infections (including pneumonia). 
The routine use of these active drugs for gram-
positive and atypical infections that can be treated 
with many other agents is unnecessary and helps 
drive resistance.

Because of increasing resistance and to try to 
preserve fluoroquinolones for use in patients 
with infections for which fewer treatment op-
tions are available, national guidelines no longer 
recommend these agents as a first-line option to 
treat cystitis.2 Similarly, fluoroquinolones should 
only be used to treat community-acquired pneu-
monia in specific circumstances (e.g., when a 
gram-negative pathogen is suspected or there 
are contraindications to or intolerable side effects 
associated with other options). I hope that future 
guidelines for the treatment of pneumonia will 
incorporate this important “antimicrobial stew-
ardship” principle.
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To the Editor: We are cochairs of an expert ad-
visory panel on community-acquired pneumonia 
in Ontario, Canada. Our process involves experts 
from various disciplines working with epidemi-
ologists to identify and review the evidence-
based literature before arriving at consensus. We 
arrived at some conclusions that were slightly 
different than those of Wunderink and Waterer, 
and we wish to highlight two.

First, empirical therapy to cover atypical organ-
isms — both in patients treated as outpatients 
and in those treated as inpatients — garnered 
considerable debate, but this issue was not as 
contentious as one might think. Data from ran-
domized, controlled trials and systematic reviews 
show that routine coverage of atypical bacteria in 
community-acquired pneumonia confers no sub-
stantial clinical advantage.1,2 Wunderink and 
Waterer, like the authors of the prior guidelines 
from the Infectious Diseases Society of America 
and the American Thoracic Society, cite retro-
spective data from administrative databases to 
support their recommendation for empirical cov-
erage of atypical bacteria. Our recommendations 
promote beta-lactam monotherapy for all pa-
tients except those requiring intensive care.

Second, the authors did not comment on 
maximizing the use of influenza and pneumo-
coccal vaccines as important preventive measures.

Andrew M. Morris, M.D. 
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To the Editor: Wunderink and Waterer describe 
a woman with mild Alzheimer’s disease, and 
they present a cogent analysis of the issues in-
volved in the choice of antibiotics and the need 
for treatment in the intensive care unit. Missing 
from their discussion, however, was any mention 
of the patient’s resuscitation status or her fam-
ily’s preferences regarding her care. Published 
data suggest that at least half the spouses of per-
sons with Alzheimer’s disease would forgo car-
diopulmonary resuscitation and ventilator use, 
and 10% would opt to forgo the use of antibiotics 
in patients with critical illness.1 In the case pre-
sented here, it may not have been known whether 
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the patient had a health care proxy or advanced 
directives. Nevertheless, a complete discussion of 
this case should have included a mention of this 
issue.

Barry Bellovin, M.D.
North Shore University Hospital 
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bjbmd@aol.com
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The Authors Reply: Although we are sympa-
thetic to Spellberg’s concern about overuse of 
fluoroquinolones, we are even more concerned 
about the overuse of antibiotics such as cefepime, 
piperacillin–tazobactam, and carbapenems that 
are active against quinolone-resistant gram-neg-
ative pathogens; hence, we focused on the use of 
broad-spectrum antibiotics for health care–asso-
ciated pneumonia. We also do not think it is 
practical to suggest only a single antibiotic regi-
men for such a common infection; this would in 
turn drive increasing resistance to these impor-
tant drugs.

We differ with Morris and Ovens regarding 
beta-lactam monotherapy for hospitalized pa-
tients with community-acquired pneumonia. They 
contend that a meta-analysis provides stronger 
evidence than results of large administrative 
databases1,2 that have shown lower mortality 
among patients receiving combined beta-lactam 
and macrolide therapy versus beta-lactam mono-
therapy, even though results from large admin-
istrative databases often mimic those of large 
randomized, controlled trials.3 In contrast, re-
sults of meta-analyses are discordant with those 
of large randomized, controlled trials in 25% of 
cases.4 Atypical bacterial pneumonia is usually 
self-limited, and the condition of almost all pa-
tients with this illness ultimately improves. If 
coverage of atypical bacterial pathogens was the 
only issue, the more appropriate primary end 
point for meta-analyses would be time to clinical 
stability in inpatients or patient-reported out-
comes, rather than death and clinical failure, as 
in the referenced meta-analysis. Also, no study 

in the meta-analysis compares a beta-lactam rec-
ommended for community-acquired pneumonia 
with the identical beta-lactam plus a macrolide.

We also disagree with the assumption that 
the only benefit of macrolide combination ther-
apy is coverage of atypical pathogens. Multiple 
studies suggest that nonbactericidal effects on 
the pathogen or effects on host immunity are 
the more likely explanation for the benefit; these 
include studies showing benefit when a macro-
lide is added to quinolones,1 which have the 
same antibacterial spectrum, and in patients 
with bacteremic community-acquired pneumo-
nia with pathogens that are typically resistant to 
macrolides.2 These factors are more likely to play 
a role in the lower mortality observed in large 
administrative databases with the addition of a 
macrolide to beta-lactam agents than simply 
atypical bacterial pathogen coverage.

We agree with Bellovin that a discussion of 
the appropriate level of intervention is an impor-
tant component of care. This is not an insignifi-
cant issue, since the proximate cause of death in 
more than 40% of patients with dementia is 
pneumonia.5 Optimally, that discussion should 
have taken place at the nursing home with the 
patient’s primary care physicians, before trans-
fer to an acute care facility.
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Northwestern University Feinberg School of Medicine 
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