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Learning Objectives

• Understand the process of creating a clinical practice 
guideline for pneumonia

• Review updates to the ATS/IDSA Community-Acquired 
Pneumonia in Adults practice guideline in diagnostics 
and therapeutics

• Identify management challenges created by the 
COVID-19 pandemic



The Good Old Days



Survival from pneumococcal bacteremia 1952-
1962



CAP Remains a Serious Illness

Ruhnke. AJM  2011



CAP GUIDELINE CIRCA 2007



UPDATING THE GUIDELINE TAKES 
12 YEARS





RECOMMENDATION 7.1 Groups that develop clinical 

practice guidelines should generally exclude as panel 

members individuals with conflicts of interest and should 

not accept direct funding for clinical practice guideline 

development from medical product companies or company 

foundations. Groups should publicly disclose with each 

guideline their conflict of interest policies and procedures 

and the sources and amounts of indirect or direct funding 

received for development of the guideline.



GRADE

• Systematic retrieval

• Meta-analytic summary when possible

• Grading of Recommendations: 
Assessment, Development, and Evaluation

– Risk of bias

– Precision

– Consistency

– Directness of Evidence

– Magnitude of Effect



Recommendations

• Quality of Evidence

– High, Moderate, Low, Very low

• Strength of Recommendation

– Strong

– Conditional

• Consensus voting



GUIDELINE PROCESSES IN THE FUTURE

Wilson et al. Clinical Infectious Diseases.2020





DIAGNOSIS



QUESTION 1

• A 53-year-old, otherwise healthy patient presents with 5 
days of cough develops worsening sputum production and 
fever to 101.  He has had 2 negative PCR tests for SARS 
CoV-2.  A chest radiograph demonstrates a right middle 
lobe infiltrate.  Vital signs are stable.  A procalcitonin value 
is < .2 ng/ml.  In the absence of other laboratory results, 
should you:

A. Order sputum gram stain and culture and then decide on 
antibiotics

B. Empirically prescribe guideline concordant antibiotics

C. Withhold antibiotics with a plan for close 24-48 hour 
follow-up.



Should you measure procalcitonin?

2007

• No mention of procalcitonin

2019

• Don’t use for initial 
treatment decision

• Only measure serially if 
planned duration of 
treatment is > 5-7 days



Copyright restrictions may apply.

Schuetz, P. et al. JAMA 2009;302:1059-1066.

Schuetz.JAMA.2009
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HOW CAN AN ID GUIDELINE BE SO 
NIHILISTIC ABOUT PATHOGEN TESTING?

• The guideline is driven by patient outcomes not 
microbiological results or epidemiological 
knowledge

• Very few RCTs of diagnostic tests with patient 
outcomes

• Empiric antibiotic therapy is very effective

• Except for influenza, what we mostly miss are 
BENIGN viral pathogens (or so we thought)



TREATMENT



What to use for outpatient therapy

2007

• Macrolides monotherapy is 
first line for outpatients

• Beta-lactam monotherapy 
not recommended

2019

• Macrolides no longer first 
line if local resistance is > 
25%

• Beta-lactam monotherapy 
(amoxicillin) is 
recommended for 
uncomplicated CAP



RISING PNEUMOCOCCAL RESISTANCE



Postma. NEJM.2015



Jain S et al. N Engl J Med 2015;373:415-427.



Declining risk of invasive 

pneumococcal disease:  children

Whitney.  NEJM.  2003



Declining risk of invasive 

pneumococcal disease:  adults

Whitney.  NEJM.  2003



Jain S et al. N Engl J Med 2015;373:415-427.



What to do about influenza

2007

• Oseltamivir for 
uncomplicated influenza if 
symptoms < 48 hours

• Treat with oseltamivir 
regardless of duration of 
symptoms if pneumonia 
present.

2019

• Same

• Initially treat with 
antibacterial drugs too

• Role for PCT?



QUESTION 2

• A 67-year-old with a history of hypertension and hyperlipidemia 
presents with rapid onset of dyspnea, fever and productive 
cough. He was admitted to the hospital for knee replacement 3 
months ago. He is mildly tachypneic with O2 sat of 88% on 
room air, corrected with 2 L NC.  Chest radiograph 
demonstrates left lower lobe consolidated pneumonia. He is 
admitted to the hospital.  Treatment choices:

A. Ceftriaxone alone

B. Ceftriaxone plus azithromycin

C. Levofloxacin

D. Vancomycin plus ceftriaxone plus azithromycin



What happened to HCAP?

2007

• Endorsed HCAP as a 
category

– Nursing home residence

– HD

– Home iv antibiotics

– Hospitalization in last 90 days

– Home wound care

– Household member with 
MDR infection

2019

• Eliminate HCAP as a 
category

– Empiric treatment for MRSA 
and P. aeruginosa based on 
prior culture data

– Always get cultures if 
treatment initiated

– De-escalate if cultures are 
negative (including MRSA 
nasal swab)



HCAP Treatment Associated with 
Worse Outcomes

Rothberg, JAC 2015



Should I worry about drug resistance?

Outpatients

• Antibiotic resistant S. 
pneumoniae

– Macrolides

• Beta-lactamase producing H 
flu

• MRSA

Inpatients

• Antibiotic resistant S. 
pneumoniae

• MRSA

• P. aeruginosa and other 
enteric pathogens





What do 
we mean 

by 
“severe 
CAP ”





Question 3

• The patient from the prior section was started on 
ceftriaxone plus azithromycin.  On Day #2 his O2 
requirement goes up to 4 L NC but he is otherwise 
stable.  A repeat SARS-CoV-2 test is negative as are 
initial blood and sputum cultures.  Options include:

A. Continue current treatment

B. Start prednisone 40 mg/day

C. Add vancomycin to cover for MRSA (which you should have 
done in the first place!)

D. Order Chest CT



Should I use corticosteroids?

2007

• No mention of 
corticosteroids

2019

• Don’t routinely use for CAP 
including severe CAP



Siemieniuk, Annals, 2015



Steroids and CAP

Lloyd, JAMA IM, 2019



AND THEN CAME 2020



ML Holshue et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2001191

Anteroposterior and Lateral Chest Radiographs, January 26, 

2020 (Illness Day 10, Hospital Day 6).



43

For COVID-19 (N=9 studies), 62/806 (8%) patients were reported as
experiencing bacterial/fungal coinfection during hospital admission.

BUT 72% received antibacterial therapy.



THE RETURN OF PROCALCITONIN

PCT above normal range predicting 

odds of admission to ICU in COVID-19



The RECOVERY Collaborative Group. N Engl J Med 2020. DOI: 10.1056/NEJMoa2021436

MORTALITY AT 28 DAYS IN ALL PATIENTS AND ACCORDING 

TO RESPIRATORY SUPPORT AT RANDOMIZATION.

The RECOVERY Collaborative Group. N Engl J Med 2020. 
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Take Home Points

• Pneumonia remains primarily a clinical diagnosis 
though emerging molecular platforms are changing 
some of the testing paradigms

• Antibiotic treatment is primarily empiric.  Concern for 
drug resistant pathogens remains but should be 
guided by past infections and micro testing.

• Corticosteroids do not clearly improve outcomes for 
patients with bacterial pneumonia.


