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Community-acquired pneumonia (CAP) is 
a common cause for hospital admission. 
Many patients will require intensive care 

unit (ICU) admission for mechanical ventilation 
and vasopressor support. A review of hospital- and 
ventilator-acquired pneumonia was previously 
published in Critical Care Alert.1 This article 
serves to summarize new updates in the definition, 
prognosis, and treatment, specifically of bacterial, 
severe community-acquired pneumonia (SCAP).

PROGNOSIS AND RISK STRATIFICATION OF 
SEVERE COMMUNITY-ACQUIRED PNEUMONIA
Many definitions of SCAP have been proposed. The 
most recent American Thoracic Society/Infectious 
Diseases Society of America (ATS/IDSA) guidelines 
reiterated previously published criteria from 2007.2 

These include the presence of one major or at least 
three minor criteria due to pulmonary infection. 
(See Table 1.) The two major criteria include 
septic shock with the need for vasopressor support 
and respiratory failure necessitating mechanical 
ventilation. There are nine minor criteria, including: 
respiratory rate (RR) ≥ 30 breaths/minute, PaO2/
FiO2 ≤ 250, multi-lobar infiltrates on imaging, 
encephalopathy/confusion, uremia (blood urea 
nitrogen ≥ 20 mg/dL), white blood cell count 
< 4,000 cells/µL, platelet count < 100,000/µL, 
hypothermia (core temperature < 36°C), and 
hypotension requiring fluid resuscitation.

Septic shock requiring vasopressors and respiratory 
failure requiring mechanical ventilation clearly 
suggest severe CAP. Combinations of the minor 
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criteria also are predictive of the need for 
mechanical ventilation or vasopressor 
support (MV/VS). A meta-analysis of 
5,696 and 6,240 patients evaluated 
the predictive value of minor criteria 
for mortality and ICU admission, 
respectively.3 The ATS/IDSA minor 
criteria predicted 30-day mortality 
with a receiver operating characteristic 
(area under the curve, or AUC) of 
0.78, ICU admission AUC of 0.85, and 
requirement for MV/VS AUC of 0.85. 
Simplified criteria omitting leukopenia, 
thrombocytopenia, and hypothermia were 
similarly predictive, with AUCs of 0.77, 
0.85, and 0.85 for 30-day mortality,  
MV/VS, and ICU admission, respectively, 
when at least two minor criteria were 
present.

Other systems to predict pneumonia 
severity exist. They include the 
pneumonia severity index (PSI), CURB-65 
score, SMART-COP criteria, and SCAP 
score, among others. A prospective study 
of 1,062 patients comparing these scoring 
systems showed that for MV/VS, the  
ATS/IDSA criteria were most predictive, 
with a positive likelihood ratio (PLR) of 
4.3, negative likelihood ratio (NLR) of 
0.26, sensitivity of 78.6%, specificity of 
81.9%, and AUC of 0.85.4 Similarly, to 
predict ICU admission, the ATS/IDSA 
fared best with a PLR of 4.2, NLR of 0.3, 
sensitivity of 75.3%, specificity of 82.2%, 
and AUC of 0.85. For the prediction of 
30-day mortality, the ATS/IDSA criteria 
again outperformed other scoring 
systems: PLR 2.9, NLR 0.52, sensitivity 
58.3%, specificity 79.6%, and AUC 0.78. 
Thus, the ATS/IDSA criteria not only 
define severe CAP but are predictive of 
ICU admission, the need for MV/VS, and 
30-day mortality. Other scoring systems 
are more useful for triaging inpatient vs. 
outpatient management.

There is ongoing interest in biomarkers 
for prognostication of patients with 
pneumonia. Two of the most widespread 
are procalcitonin (PCT) and C-reactive 
peptide (CRP). Procalcitonin is a 116 
amino-acid peptide produced by the 
liver, thyroid, and lung K cells as an 
acute phase reactant that is cleaved 
into calcitonin, katacalcin, and an 
N-terminal fragment.5 Although studies 
have shown that PCT-guided algorithms 

may reduce antibiotic exposure, IDSA/
ATS guidelines strongly recommend 
against using PCT to diagnose SCAP or 
make decisions regarding initiation of 
antibiotics.2 The rationale for this stems 
from difficulties establishing a clear cut-
off to initiate antibiotics, highly variable 
sensitivities, and concern for delays in 
elevation of PCT leading to delays in 
antibiotic administration. As described 
earlier, ATS/IDSA clinical criteria alone 
performed well to predict the need for 
ICU admission. In contrast, PCT-guided 
protocols may have a role in guiding 
antibiotic therapy, as will be discussed 
later.

Other biomarkers have been studied for 
prognostication of patients with SCAP. 
CRP is a pentameric protein produced 
by the liver in response to infection or 
inflammation.2 Although not discussed 
in the 2019 recommendations, previous 
IDSA/ATS guidelines recommended 
against its use for diagnosis and in the 
decision to initiate antibiotics.6 This was 
because of several studies showing similar 
CRP levels in patients with and without 
ventilator-associated pneumonia (VAP), 
since both infection and inflammation 
led to elevated levels. Overall, this was a 
weak recommendation based on low-
quality evidence. Other biomarkers 
include soluble triggering receptor 
expressed on myeloid cells (sTREM), pro-
adrenomedullin (Pro-ADM), lactate, and 
neutrophil to lymphocyte ratio (NTLR). 
Although small studies have shown 
promise, these are not widely available 
and have not found their way into 
widespread use.

ANTIBIOTIC THERAPY FOR SEVERE 
COMMUNITY-ACQUIRED PNEUMONIA
Antibiotic therapy is foundational for 
the treatment of SCAP. Updated ATS/
IDSA guidelines for antibiotic therapy 
are summarized in Table 2. Although 
many studies were observational or 
retrospective, two meta-analyses did 
favor macrolide-containing regimens.7,8 
These guidelines also suggested not 
routinely adding anaerobic coverage for 
suspected aspiration pneumonia since 
anaerobic coverage seemed to have led 
to a higher incidence of Clostridioides 
difficile infection without improved 
outcomes from pneumonia. Additionally, 
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the concept of hospital-acquired pneumonia (HCAP) 
was removed. The designation of HCAP led to use 
of overly broad antibiotic regimens and an increased 
concern for the development of drug-resistant 
organisms. The updated guidelines suggest identifying 
specific risk factors for methicillin-resistant 
Staphylococcus aureus (MRSA) and Pseudomonas 
aeruginosa to guide treatment. Specifically, they 
recommend using antibiotics directed at these 
organisms if there is a history of prior respiratory 
isolation or if there are local data indicating a high 
prevalence of these organisms. Furthermore, if 
these organisms are not detected within 48 hours, 
recommendations are to de-escalate the broad 
antibiotic therapies. The duration of therapy was 
suggested to be guided by evidence of clinical 
stability but no less than five days, unless MRSA or 
P. aeruginosa is present, in which case a seven-day 
course was recommended.

Empiric antibiotic choices are designed to cover the 
most common bacterial pathogens. A prospective 
observational study of 2,149 adults ages 65 years 
and older diagnosed with pneumonia showed 
that Streptococcus pneumoniae remains the most 
common identified pathogen (41.5%), although a 
microbial cause was only identified in 39.8% of 
patients.9 Mixed infections were seen in 13.8%. After 
pneumococcus, the most common pathogens included 
Legionella pneumophila (7.4%), Haemophilus 
influenzae (6.4%), and P. aeruginosa (4.7%). A more 
recent study of 664 patients specifically diagnosed 
with SCAP showed similar results.10 A pathogen was 
identified in 50.6% of cases, with S. pneumoniae 
(55.4%), L. pneumophila (7.4%), P. aeruginosa 
(7.4%), and Staphylococcus aureus (5.9%) being 

most common. Although randomized trials have not 
shown a benefit for routine testing for Pneumococcus 
and Legionella urinary antigens, observational 
studies have suggested reduced mortality; thus,  
ATS/IDSA guidelines recommend this testing 
for patients admitted with SCAP (conditional 
recommendation, low quality of evidence).2 

Procalcitonin-guided cessation of antibiotics has 
shown promise. Townsend et al demonstrated 
reduced exposure to antibiotics from seven to 
six days using such an algorithm.11 However, the 
ProACT trial failed to demonstrate a reduction 
in antibiotic duration in a more general CAP 
population.12 A recent meta-analysis including 
2,447 ICU patients with respiratory infections 
concluded that procalcitonin-guided cessation of 
antibiotics reduced exposure (9.5 vs. 8.1 days, 95% 
confidence interval [CI], -1.99 to -0.88; P < 0.0001) 
without increased mortality.13 It is notable that these 
antibiotic exposure durations exceed recommended 
duration. Thus, following ATS/IDSA guidelines for 
antibiotic duration may be as effective as biomarker-
driven protocols.

STEROIDS FOR SEVERE COMMUNITY-ACQUIRED 
PNEUMONIA
The use of corticosteroids for SCAP remains 
controversial. ATS/IDSA guidelines suggest not 
routinely using steroids in adults with SCAP, 
although this is a conditional recommendation with 
moderate quality of evidence. A 2017 Cochrane 
review of corticosteroids for pneumonia noted 
a reduction in mortality for the subset of adults 
with SCAP treated with steroids (relative risk [RR] 
0.58; 95% CI, 0.4-0.84), with moderate quality of 

Table 1: Criteria for Severe  
Community-Acquired Pneumonia*

Major

• Septic shock with need for vasopressor support
• Respiratory failure requiring mechanical ventilation

Minor

• Respiratory rate ≥ 30 breaths/minute
• PaO2/FiO2 ≤ 250
• Multi-lobar infiltrates
• Confusion/disorientation
• Uremia (blood urea nitrogen ≥ 20 mg/dL)
• Leukopenia (white blood cell count < 4,000 cells/µL)**
• Thrombocytopenia (platelets < 100,000/µL)**
• Hypothermia (core temperature < 36°C)**
• Hypotension requiring fluids*

* Severe community-acquired pneumonia is defined by the 
presence, due to lung infection, of one major or three minor 
criteria. Alternatively, the presence of two minor criteria from a 
simplified system predicts severe pneumonia.
** Denotes criteria not included in the simplified minor criteria.

Table 2: Management of SCAP Based on 2019 
ATS/IDSA Guidelines2

Antibiotics

• Β-lactam + macrolide or Β-lactam + fluoroquinolone
• Prior methicillin-resistant Staphylococcus aureus isolation 

— add vancomycin or linezolid
• Prior Pseudomonas isolation — use piperacillin-

tazobactam, cefepime/ceftazidime, imipenem/
meropenem, or aztreonam

Other

• Obtain sputum cultures 
• Obtain blood cultures
• Obtain Legionella and pneumococcal urinary antigen 

testing
• Do not hold antibiotic based solely on procalcitonin 

results
• Recommend against steroids unless refractory shock
• Recommend against routine follow-up chest imaging
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evidence for a number needed to treat of 18.14 Two 
subsequent meta-analyses focused specifically on 
SCAP similarly concluded that adjunctive steroids for 
SCAP had benefit.15-16 Wu et al reviewed 10 studies 
of varying quality containing 729 patients.16 They 
concluded that the administration of corticosteroids 
reduced in-hospital mortality (RR 0.49; 95% CI, 
0.29-0.85) and decreased hospital length of stay 
(LOS) (-4.21 days; 95% CI, -6.61 to -1.81), although 
there was no difference in mechanical ventilation 
duration. Huang et al published a systematic review 
and meta-analysis of similar but non-overlapping 
studies that found steroids led to decreased mortality 
(odds ratio [OR] 0.63; 95% CI, 0.42-0.95), 
decreased LOS (-2.52 days; 95% CI, -4.88 to -0.15), 
as well as a trend toward decreased mechanical 
ventilation.15 In that analysis, corticosteroids did 
not lead to increased hyperglycemia, gastrointestinal 
hemorrhage, or adverse cardiac events. The ATS/
IDSA summary of this evidence cited heterogeneity 
in studies with differing definitions of SCAP, steroid 
dosing regimens, and lack of large randomized 
controlled studies in making the recommendation 
against steroids, but also noted there were no studies 
indicating excess mortality. There are data about 
hyperglycemia, increased complications, and re-
hospitalization rates that further prevented the ATS/
IDSA from recommending steroids, although these 
data vary as well. With additional investigations, the 
recommendations regarding steroids for SCAP may 
change.

CONCLUSIONS
Although viral pneumonia due to COVID-19 has 
received much attention recently, bacterial infections 
leading to SCAP remain a common reason for ICU 
admission. New guidelines regarding the definition, 
diagnosis, and treatment of SCAP have been 
published. Clinical factors seem most predictive 

of the need for ICU admission, although the 
development of predictive biomarkers is ongoing. 
Antibiotic recommendations have been narrowed to 
minimize unnecessary coverage leading to antibiotic 
resistance and complications. The concept of 
healthcare-associated pneumonia has been removed 
from the guidelines. Finally, steroid therapy for SCAP 
remains controversial and likely an area of further 
research.  
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SYNOPSIS: This was a multicenter, blinded, parallel-group, randomized trial of mechanically ventilated critically ill patients. Achieving 
100% calorie requirements did not change outcomes at six months when compared to a more modest goal of 70% of predicted calorie 
requirements. 

SOURCE: Deane AM, Little L, Belloma R, et al. Outcomes six months after delivering 100% or 70% of enteral calorie requirements 
during critical illness (TARGET). A randomized controlled trial. Am J Respir Crit Care Med 2020;201:814-822. 

Mechanically ventilated patients were randomized 
to a calorie-dense formula (1.5 kcal/mL) 

targeted to deliver 100% of calories or routine 
enteral nutrition (1 kcal/mL) targeted to deliver 
approximately 70% of calories. While the delivered 
protein content of these formulations was identical 
(~ 5.5 g/dL), the delivered carbohydrate and fat 
contents of the calorie-dense formulation were higher. 
The target rate for each group was 1 mL/kilogram of 
ideal body weight per hour. The target rate was to be 
achieved in 48 hours and, to minimize the chance of 
overfeeding, a rate of feed greater than 100 mL/hour 
was not exceeded. Trial feeds were continued for 28 
days or until enteral nutrition was discontinued. 

Most patients (73%) were critically ill in a medical 
critical care setting, a minority were elective surgical 
patients (10%), and the rest were emergency 
surgical patients (17%). Patients were excluded 
if enteral feeds were deemed contraindicated or 
death was deemed inevitable. The primary endpoint 
for this analysis was mortality six months after 
initial randomization, with the hypothesis that 

administration of 100% of calorie requirements 
would improve mortality after initial admission to 
the intensive care unit (ICU) with a critical illness. 

Secondary outcomes were functional scores and 
quality of life measured using the EuroQOL 
questionnaire verbally administered to surviving 
participants (or surrogates) by phone using a visual 
analog scale (VAS) at day 180 from randomization. 

Investigators administering these questionnaires 
were blinded to the initial treatment allocation. 
The EuroQOL questionnaire is a five-dimension, 
five-level questionnaire that measures mobility, 
personal care activities, usual activities, pain/
discomfort, and anxiety/depression and can be 
adapted to country-specific value sets. Since 
there is no country-specific set for Australia/New 
Zealand, the authors used index values adjusted to 
value sets for England/Canada. Each of the health 
domains is divided into five levels of response. The 
investigators dichotomized responses to each domain 
into “problems” (level 2-5) and no problems (level 
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1). Additionally, participants in the study were 
categorized into five groups based on premorbid age 
and functional status (< 65 years old/working, < 65 
years/not working, ≥ 65 years/living at home with 
family, ≥ 65 years/living in a long-term facility). The 
World Health Organization Disability Assessment 
Schedule (WHODAS) was used to assess the 
disability for those individuals not working after 
discharge. Disability was rated as “none or mild” or 
“moderate to severe” based on the WHODAS score. 

The study was adequately powered (3,774 patients 
were recruited). Statistical analyses included median 
differences between groups for relevant outcomes and 
relative risks using log binomial regression. Sensitivity 
analyses were conducted for major outcomes (e.g., 
mortality) and functional outcomes using the worst 
value for each score for patients who died prior to 
assessment at 180 days. All but 43 patients (recruited 
but did not receive study intervention, withdrew 
consent to continue, or withdrew consent to use data) 
in the cohort were included in an intention-to-treat 
analysis. 

All domains were evaluable in 2,492 patients 
(65.3%) of the original cohort. The rest died or could 
not complete a visual analog score. The baseline 
characteristics of the calorie-dense and routine enteral 
nutrition groups were similar. Individuals randomized 
to the calorie-dense group received substantially 

more calories (mean group difference 605 kcal/d). 
Despite increased energy delivery during critical 
illness to one of two well-matched groups, mortality 
was not different. Additional calories did not affect 
functional outcomes or the proportion of individuals 
with either mild or moderate to severe disability. 
Additional calories also did not affect rates of return 
to work, hours worked, or changes in work done 
after recovery from critical illness among those < 65 
years of age and living independently after recovery. 
There were also no differences between groups when 
stratified by age. The authors concluded that “six 
months after randomization … increasing calorie 
delivery during critical illness to approximately 
100% of recommended intake did not affect any ... 
outcomes.” 

  COMMENTARY
The results of this study add to a series of conclusions 
from recent trials that calorie-dense feeding does not 
change outcomes for the critically ill. The EDEN 
(Initial Trophic versus Full Enteral Feeding in Patients 
with Acute Lung Injury) trial1 assessed the effect 
of trophic feeds for the first six days vs. full feeds 
on outcomes in the setting of acute lung injury. No 
differences in mortality or ventilator-free days were 
found. 

Although it is clear that critical illness affects quality 
of life after discharge, the results of the TARGET 
trial suggest that high calorie feeds in particular do 
not affect either mortality or quality of life among 
survivors at six months after discharge. Importantly, 
protein requirements were met at 100% for both 
groups of patients and, therefore, it is clear that the 
lack of protein in the diet administered was not a 
confounding factor. However, the authors noted that 
international guidelines typically recommend greater 
amounts of protein to be delivered in the critically ill. 
There was no signal of harm from providing 100% 
of calories in any subgroup. 

The TARGET study has a few limitations. First, 
given the small proportion of patients undergoing 
elective surgery (~ 10% in each group), extrapolation 
of the results of this study to this subset of surgical 
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patients is difficult. Second, none of the patients were 
morbidly obese (body mass index [BMI] > 30); these 
patients may have specific nutritional needs that are 
not captured by this study. Third, most patients had 
cardiovascular or respiratory diagnoses, but only 
9% in each group had sepsis. Fourth, there is no 
explicit statement about the racial mix of patients. 
Fifth, since the EuroQOL instrument has not been 
adapted to patients in Australia and New Zealand, 
the investigators used index values adjusted to value 
sets for England and Canada. Finally, I am unable 
to explain how a visual analog scale to calculate 
EuroQOL was administered to individuals over the 
phone.
 
Given the disappointing results of targeting 100% 
of caloric requirements with respect to six-month 
outcomes, what is an intensivist to do with respect 
to feeds in the critically ill? Previously, the ANZICS 
group has published in-hospital outcomes related 
to the delivery of energy-dense vs. routine enteral 
nutrition in the critically ill.2 Higher calorie delivery 
did not affect survival time, infective complications, 
receipt of organ support, or ICU-free survival either. 
Outside of scenarios of patients in shock on multiple 
vasopressors where feeds are probably not indicated, 
“use the gut” is the most relevant recommendation. 
It is very likely ideal to begin trophic feeds as soon 
as feasible with titration up as tolerated. It may 
not be important to deliver 100% of calories, 
but it is likely important to deliver 100% of the 
protein requirement. While frequently the target is 
to deliver “tube feeds at goal,” most patients never 
reach this target. That is probably OK as long as 
protein delivery goals are in line with international 
recommendations. 

Involving a trained nutritionist/dietitian with 
expertise in delivery of critical care nutrition as a 
part of the critical care team is important to allow 
for nuanced delivery in scenarios such as the severely 
malnourished, the morbidly obese, when tube 
feeds are contraindicated, or when total parenteral 
nutrition is indicated.  
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•  identify relevant topics in the practice of critical care medicine;
•  utilize recommendations from current clinical guidelines; and
•  manage common critically ill patient and ICU administration scenarios.

1.  Which of the following is most predictive of the 
need for intensive care unit (ICU) admission, 
mechanical ventilation, and mortality in patients 
diagnosed with severe community-acquired 
pneumonia?
a. Age
b. Procalcitonin level
c. Pneumonia scoring index (PSI)
d. American Thoracic Society/Infectious 
Diseases Society of America (ATS/IDSA) minor 
criteria 

2.  ATS/IDSA guidelines for antimicrobial treatment 
of severe community-acquired pneumonia 
include which of the following?
a. Combination beta-lactam and macrolide 
b. Clindamycin/metronidazole if there is 
concern for aspiration
c. Vancomycin for patients admitted to the ICU
d. Antipseudomonal coverage if white blood 
cell count exceeded 25,000

3.  Which of the following accurately describes feed 
delivery targets in the TARGET trial?
a. 1 mL/kg/hour actual body weight 
b. 1 mL/kg/hour ideal body weight 
c. 1.5 kcal/kg/hour actual body weight
d. 1 kcal/kg/hour actual body weight
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Do We Really Know the Optimal Oxygen Target 
in Patients with ARDS?


