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VASP Community-Acquired Pneumonia – Inpa�ent Management 
This guidance document is meant to provide general recommenda�ons and does not supersede clinical decision making. 
 
Inclusion: pa�ents presen�ng to the hospital with pneumonia or who develop pneumonia within 48 hours of 
hospital admission. 
 
Use the links in the table of contents below to navigate to individual sec�ons within the document. 
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I. Algorithm Overview 
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II. Diagnosis 
a. Clinical symptoms: cough, purulent sputum, shortness of breath, pleuri�c chest pain, dyspnea, 

hypoxia ± supplemental O2 requirement PLUS 
b. Radiographic (CXR or CT) infiltrates not explained by other condi�ons (e.g. pulmonary edema, 

atelectasis) 
c. Non-specific findings: leukocytosis, fever, elevated ESR or CRP 

 
III. Laboratory Tests 

a. Blood cultures and sputum cultures for severe CAP (Table 1) or pa�ents started on empiric 
MRSA or P. aeruginosa coverage. 

 
Table 1: Severe CAP Criteriaⱡ 

Major Criteria (≥1 criterion) Minor Criteria (≥3 criterion) 
Sep�c shock with use of vasopressors 
Respiratory failure requiring mechanical 

ven�la�on 

Respiratory rate ≥30 breaths/min 
PaO2/FIO2 ra�o ≤250 
Mul�lobar infiltrates 
Confusion/disorienta�on 
Uremia (BUN ≥20 mg/dL) 
Leukopenia (WBC <4,000 cells/µL) 
Thrombocytopenia (platelet count 

<100,000/µL) 
Hypothermia (temperature < 36C̊) 
Hypotension requiring aggressive fluid 

resuscita�on 
ⱡCURB-65 and Pneumonia Severity Index are common scoring systems to determine treatment loca�on (e.g., ICU vs. 
floor). 

 
b. Priori�ze ordering of the COVID/Influenza/RSV test for pa�ents who have upper respiratory 

tract infec�on symptoms or when there is clinical suspicion for viral pneumonia. 
i. Pa�ents who are immunocompromised may have the Respiratory Pathogen Panel (RPP) 

ordered instead if results are likely to effect management. 
c. Urine S. pneumoniae an�gen tes�ng is not necessary as all CAP regimens cover this organism. 
d. Urine L. pneumophila an�gen tes�ng recommended for pa�ents with severe CAP or with risk 

factors for this organism (e.g. recent travel, known outbreak) 
i. Only detects serogroup 1 that causes ~70% of infec�ons. 

ii. Consider adding this test on pa�ents without empiric atypical coverage who are not 
clinically improving. 

iii. Sent to reference lab and takes several days to result. 
e. MRSA nasal PCR may be used when empiric MRSA coverage is started (e.g. vancomycin or 

linezolid) 
i. Administra�on of vancomycin or linezolid before collec�ng nasal swab will NOT impact 

results of nasal PCR. 
ii. If test is nega�ve, MRSA ac�ve agents should be discon�nued. 

iii. If test is posi�ve, use clinical judgement for con�nua�on of MRSA ac�ve agents. A 
posi�ve test has low posi�ve predic�ve value for a MRSA infec�on and should not be 
interpreted as a defini�ve reason to con�nue MRSA coverage. 
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iv. Pa�ents in the ICU rou�nely receive mupirocin nasal decoloniza�on upon admission to 
the unit and should not have a MRSA nasal PCR ordered a�er decoloniza�on has started. 

f. Procalcitonin (PCT) may help to guide dura�on of an�bio�c therapy (Appendix 1), especially to 
STOP an�bio�cs in pa�ents with an iden�fied viral e�ology or non-infec�ous condi�on. It may 
also help to decrease the overall dura�on of therapy for bacterial pneumonia. 

i. Clinical judgement should be used when interpre�ng procalcitonin results. 
ii. NOT intended for deciding whether to start an�microbial therapy.  

iii. AVOID use in pa�ents with the following: 
1. Elevated serum crea�nine due to AKI or CKD 
2. Major trauma within the previous 7 days 
3. Surgical procedures within the previous 7 days 
4. Cardiopulmonary arrest within the previous 7 days 

 
IV. Mul�-Drug Resistant Organism Risk Factors 

a. MRSA and P. aeruginosa are rare causes of community-acquired pneumonia (<5% of cases) and 
are unlikely in non-severe infec�ons. 

b. Presence of any single finding below would place pa�ent at an increased risk. 
b. MRSA 

i. Respiratory tract culture or nasal PCR posi�ve in previous 12 months. 
ii. Cavitary or necro�zing pneumonia 

iii. Post-influenza pneumonia 
c. P. aeruginosa 

i. Respiratory tract culture posi�ve in previous 12 months. 
ii. Bronchiectasis or structural lung disease 

d. Both MRSA AND P. aeruginosa 
i. Hospitaliza�on AND IV an�bio�cs in previous 90 days 

ii. Immunocompromising condi�ons 
1. Solid organ transplant in previous 12 months 
2. Solid organ transplant AND treated for rejec�on in previous 6 months 
3. Hematopoie�c stem cell transplant in previous 12 months 
4. Chronic GVHD 
5. HIV with CD4 <200 
6. Neutropenia with ANC <1000 
7. Autoimmune disorders on biologic agents (e.g. TNFα inhibitors, rituximab, etc.) 
8. Long-term cor�costeroids (prednisone equivalent ≥ 20mg/day for at least 2 

weeks) 
 

V. An�microbial Dosing  
a. Reference available on the VASP website at the following link.  
 

https://www.vumc.org/antimicrobial-stewardship-program/treatment-recommendations
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VI. Treatment Recommenda�ons 
Non-Severe/Non-ICU CAP Without Resistant Pathogen Risk Factors 

Empiric Therapy Comments Dura�on of Therapy 
Preferred: 

Ampicillin-sulbactam 3g IV q6h OR 
Ce�riaxone 2g IV daily 
 

High Risk Penicillin AND Cephalosporin Allergy: 
Levofloxacin 750mg PO (or IV) daily 
 

MRSA or P. aeruginosa Coverage: 
• Do NOT start empirically. 
• If iden�fied in culture, may start 

targeted therapy if not clinically 
improving. 

 
If cultures are posi�ve, target an�bio�cs to the 
recovered pathogen. 

Atypical Coverage 
• Not rou�nely recommended for non-severe CAP 
• If RPP is posi�ve for M. pneumoniae or C. 

pneumoniae, doxycycline 100mg PO BID is 
preferred. 

• If RPP is nega�ve and atypical coverage was 
already started, it should be discon�nued. 

• If high suspicion for Legionella or posi�ve urine 
an�gen, azithromycin 500mg PO daily is preferred. 

 
Anaerobic Coverage 
• Do NOT start anaerobic coverage for aspira�on 

pneumonia. 
• Anaerobic coverage should be considered if 

empyema or lung abscess detected. 
o Ampicillin-sulbactam OR 
o Add metronidazole 500mg PO (or IV) BID 

 
Transi�on to Oral An�bio�cs 
• Should occur as soon as pa�ent able to tolerate PO 

medica�ons. 
o Ideal transi�on for non-severe CAP is within 

24-hours of IV an�bio�cs. 
o If pa�ent has concurrent bacteremia, 

transi�on a�er at least 3 days of IV 
an�bio�cs. 

• Recommended PO op�ons: 
o Amoxicillin 1g PO TID 
o Amoxicillin/clavulanate 875/125mg PO BID 
o Cefuroxime 500mg PO BID (for penicillin-

allergic pa�ents) 

Clinical Stability Criteria (no more than 
1 criteria not met)* 
• HR <100 bpm 
• RR <24 breaths/min 
• SBP > 90 mmHg 
• O2 sat >90% 
• Normal mental status 
*Based on pa�ent baseline status 
 
If ALL clinical stability criteria are met 
on day 3, an�bio�cs should be 
discon�nued. 
 
If at least 4 of the 5 clinical stability 
criteria are met on day 5, an�bio�cs 
should be discon�nued. 
 
If pa�ents have a delayed response to 
treatment, an�bio�cs should be 
discon�nued 48 hours a�er 4 of the 5 
clinical stability criteria are met. 
 
Excep�ons to Short Dura�ons 
• MRSA or non-fermen�ng GNR (e.g. 

P. aeruginosa): 7 days 
• Streptococcal bacteremia: 7-14 days 
• Legionella: 7-10 days 
• GNR bacteremia: 7 days 
• MRSA bacteremia: 14+ days 
• Empyema or lung abscess: variable 
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Severe/ICU CAP Without Resistant Pathogen Risk Factors 
Empiric Therapy Comments Dura�on of Therapy 

Preferred: 
Ampicillin-sulbactam 3g IV q6h OR 
Ce�riaxone 2g IV daily 
+ 
Azithromycin 500mg IV (or PO) daily OR 
Doxycycline 100mg IV (or PO) q12h 
 

High Risk Penicillin AND Cephalosporin Allergy: 
Levofloxacin 750mg IV (or PO) daily 
 

MRSA or P. aeruginosa Coverage: 
• Do NOT start empirically. 
• If iden�fied in culture, start targeted 

therapy. 
 
If cultures are posi�ve, target an�bio�cs to the 
recovered pathogen. 
 
Addi�on of steroids per ICU protocol 

Atypical Coverage 
• If RPP and Legionella urine an�gen (if collected) 

nega�ve, atypical coverage should be 
discon�nued. 

• If RPP is posi�ve for M. pneumoniae or C. 
pneumoniae, doxycycline 100mg PO BID is 
preferred. 

• If high suspicion for Legionella or posi�ve urine 
an�gen, azithromycin or levofloxacin are preferred 
over doxycycline. 

 
Anaerobic Coverage 
• Do NOT start metronidazole or clindamycin for 

aspira�on pneumonia. 
• Anaerobic coverage should be considered if 

empyema or lung abscess detected. 
o Ampicillin-sulbactam OR 
o Add metronidazole 500mg PO (or IV) BID 

 
Transi�on to Oral An�bio�cs 
• Should occur as soon as pa�ent is afebrile and 

hemodynamically stable with clinical improvement 
x 48 hours. 

• Recommended PO op�ons: 
o Amoxicillin/clavulanate 875/125mg PO BID  
o Cefuroxime 500mg PO BID (for penicillin-

allergic pa�ents) 
o Levofloxacin (if high-risk penicillin or 

cephalosporin allergy) 

Clinical Stability Criteria (no more than 
1 criteria not met)* 
• HR <100 bpm 
• RR <24 breaths/min 
• SBP > 90 mmHg 
• O2 sat >90% 
• Normal mental status 
*Based on pa�ent baseline status 
 
An�bio�cs should be discon�nued in 
most pa�ents on day 5 of an�bio�c 
therapy. 
 
If pa�ents have a delayed response to 
treatment, an�bio�cs should be 
discon�nued 48 hours a�er 4 of the 5 
clinical stability criteria are met. 
 
Excep�ons to Short Dura�on 
• MRSA or non-fermen�ng GNR (e.g. 

P. aeruginosa): 7 days 
• Streptococcal bacteremia: 7-14 days 
• Legionella: 7-10 days 
• GNR bacteremia: 7 days 
• MRSA bacteremia: 14+ days 
• Empyema or lung abscess: varies 
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Non-Severe/Non-ICU CAP With Resistant Pathogen Risk Factors* 
Empiric Therapy Comments Dura�on of Therapy 

Preferred: 
Ce�riaxone 2g IV daily 
 

High Risk Cephalosporin Allergy: 
Levofloxacin 750mg PO (or IV) daily 
 

MRSA or P. aeruginosa Coverage: 
• Obtain blood and respiratory cultures 

before star�ng an�bio�cs. 
• If necro�zing/cavitary pneumonia or 

lung transplant, ADD MRSA coverage. 
• If bronchiectasis/structural lung 

disease, lung transplant, neutropenic, 
or high-dose steroids, change preferred 
treatment to pseudomonal ß-lactam. 

 
MRSA Op�ons: 

• Vancomycin, pharmacy consult 
• Linezolid 600mg PO (or IV) BID 

 
P. aeruginosa Op�onsⱡ: 

• Cefepime 2g IV q8h 
• Piperacillin/tazobactam 3.375g IV q8h 

 
*If MRSA or P. aeruginosa are not recovered on 
culture, change to rou�ne CAP coverage. 
 
If cultures are posi�ve, target an�bio�cs to the 
recovered pathogen. 

Atypical Coverage 
• Not rou�nely recommended for non-severe CAP 
• If  M. pneumoniae or C. pneumoniae iden�fied, 

doxycycline 100mg PO BID is preferred. 
• If RPP is nega�ve and atypical coverage was 

already started, it should be discon�nued. 
• If high suspicion for Legionella or posi�ve urine 

an�gen, azithromycin 500mg PO daily is preferred. 
 
Anaerobic Coverage 
• Do NOT start anaerobic coverage for aspira�on 

pneumonia. 
• Anaerobic coverage should be considered if 

empyema or lung abscess detected. 
o Piperacillin/tazobactam OR 
o Add metronidazole 500mg PO (or IV) BID 

 
Transi�on to Oral An�bio�cs 
• Should occur as soon as pa�ent able to tolerate 

PO medica�ons and is clinically improving. 
o If pa�ent has concurrent bacteremia, 

transi�on a�er at least 3 days of IV 
an�bio�cs. 

• Recommended PO op�ons: 
o Amoxicillin/clavulanate 875/125mg PO BID 
o Cefuroxime 500mg PO BID (if penicillin 

allergy) 
o Levofloxacin (if P. aeruginosa risk factors or 

posi�ve culture) 
o Linezolid (if MRSA posi�ve sputum/BAL) 

Clinical Stability Criteria (no more than 1 
criteria not met)* 
• HR <100 bpm 
• RR <24 breaths/min 
• SBP > 90 mmHg 
• O2 sat >90% 
• Normal mental status 
*Based on pa�ent baseline status 
 
An�bio�cs should be discon�nued in 
most pa�ents on day 5 of an�bio�c 
therapy. 
 
If pa�ents have a delayed response to 
treatment, an�bio�cs should be 
discon�nued 48 hours a�er 4 of the 5 
clinical stability criteria are met. 
 
Excep�ons to Short Dura�on 
• MRSA or non-fermen�ng GNR (e.g. P. 

aeruginosa): 7 days 
• Streptococcal bacteremia: 7-14 days 
• Legionella: 7-10 days 
• GNR bacteremia: 7 days 
• MRSA bacteremia: 14+ days 
• Empyema or lung abscess: varies 

*If concern for opportunis�c infec�on, mycobacteria, or fungal pneumonia consider ID consult 
ⱡCefepime is the preferred an�-pseudomonal β-lactam for pa�ents with penicillin allergies, including anaphylaxis. 
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Severe/ICU CAP With Resistant Pathogen Risk Factors* 
Empiric Therapy Comments Dura�on of Therapy 

MRSA Risk Factors Only: 
Ce�riaxone 2g IV daily 
+ 
Azithromycin 500mg IV (or PO) daily  
+ 
Vancomycin, pharmacy consult OR 
Linezolid 600mg IV (or PO) q12h 
 

P. aeruginosa Risk Factors Onlyⱡ: 
Piperacillin/tazobactam 3.375g IV q8h OR 
Cefepime 2g IV q8h 
+ 
Azithromycin 500mg IV (or PO) daily 
 

Both MRSA and P. aeruginosa Risk Factorsⱡ: 
Piperacillin/tazobactam 3.375g IV q8h OR 
Cefepime 2g IV q8h 
+ 
Vancomycin, pharmacy consult OR 
Linezolid 600mg IV (or PO) q12h 
+ 
Azithromycin 500mg IV (or PO) daily 

 
*If MRSA or P. aeruginosa are not recovered on 
culture, change to rou�ne CAP coverage. 
 
If cultures are posi�ve, target an�bio�cs to the 
recovered pathogen. 
 
Addi�on of steroids per ICU protocol 

Atypical Coverage 
• If RPP and Legionella urine an�gen (if collected) 

nega�ve, atypical coverage should be 
discon�nued. 

• If RPP is posi�ve for M. pneumoniae or C. 
pneumoniae, doxycycline 100mg PO BID is 
preferred. 

• If high suspicion for Legionella or posi�ve urine 
an�gen, azithromycin or levofloxacin are preferred 
over doxycycline. 

 
Anaerobic Coverage 
• Do NOT start anaerobic coverage for aspira�on 

pneumonia. 
• Anaerobic coverage should be considered if 

empyema or lung abscess detected. 
o Piperacillin/tazobactam OR 
o Add metronidazole 500mg IV (or PO) BID 

 
Transi�on to Oral An�bio�cs 
• Should occur as soon as pa�ent is afebrile and 

hemodynamically stable with clinical improvement 
x 48 hours. 

• Recommended PO op�ons: 
o Amoxicillin/clavulanate 875/125mg PO BID 
o Cefuroxime 500mg PO BID (if penicillin 

allergy) 
o Levofloxacin (if P. aeruginosa risk factors or 

posi�ve culture) 
o Linezolid (if MRSA posi�ve sputum/BAL) 

Clinical Stability Criteria (no more than 
1 criteria not met)* 
• HR <100 bpm 
• RR <24 breaths/min 
• SBP > 90 mmHg 
• O2 sat >90% 
• Normal mental status 
*Based on pa�ent baseline status 
 
An�bio�cs should be discon�nued in 
most pa�ents on day 5 of an�bio�c 
therapy. 
 
If pa�ents have a delayed response to 
treatment, an�bio�cs should be 
discon�nued 48 hours a�er 4 of the 5 
clinical stability criteria are met. 
 
Excep�ons to Short Dura�on 
• MRSA or non-fermen�ng GNR (e.g. 

P. aeruginosa): 7 days 
• Streptococcal bacteremia: 7-14 

days 
• GNR bacteremia: 7 days 
• MRSA bacteremia: 14+ days 
• Empyema or lung abscess: varies 

*If concern for opportunis�c infec�on, mycobacteria, or fungal pneumonia consider ID consult. 
ⱡCefepime is the preferred an�-pseudomonal β-lactam for pa�ents with penicillin allergies, including anaphylaxis.
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Appendix: Procalcitonin Algorithm 
 

 
 
Modified from: Albrich WC, Dusemund F, Bucher B, et al. Effectiveness and safety of procalcitonin-
guided antibiotic therapy in lower respiratory tract infections in "real life": an international, multicenter 
poststudy survey (ProREAL). Arch Intern Med. 2012 May 14;172(9):715-22. doi: 
10.1001/archinternmed.2012.770.  

Procalcitonin Algorithm

< 0.1 ng/mL 0.1-0.25 ng/mL 0.26-0.5 ng/mL > 0.5 ng/mL

An�bio�c 
therapy strongly 

discouraged

An�bio�c 
therapy 

discouraged

An�bio�c 
therapy 

recommended

An�bio�c 
therapy strongly 
recommended

Unlikely to represent a bacterial infec�on, especially if viral 
pathogen iden�fied

Indica�ons to s�ll consider an�bio�cs:
• Cri�cal illness with severe hypoxia or hemodynamic instability 

despite adequate fluid resuscita�on
• Severe illness in a pa�ent with severe immunosuppression
• Concern for endocardi�s or osteomyeli�s

Causes of falsely low PCT:
• Early phase of infec�on
• Parapneumonic effusion or empyema
• Severe immunosuppression

Do not repeat PCT if using a short course (3-5 days) of therapy

If PCT is repeated, may stop an�bio�cs when value is < 0.25 ng/mL 
OR decreases by ≥ 80%, whichever is first

Causes of falsely elevated PCT:
• Major stress (severe trauma, surgery, cardiac arrest, 

burns, cardiopulmonary bypass)
• Prolonged, severe cardiogenic shock or organ hypoperfusion
• Acute or chronic renal dysfunc�on
• Cytokine s�mula�ng agents (e.g. OKT3, an�-lymphocyte 

globulins, alemtuzumab)
• Certain cancers (e.g. thyroid cancer, SCLC)


