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Objectives
1. Describe major changes in the updated version of Infectious 

Diseases Society of America (IDSA) Guideline in regard to the 
classification and management of hospital-acquired and 
ventilator-associated pneumonia

2. Discuss the relative merits and weaknesses of the previous 
guideline’s healthcare associated pneumonia (HCAP) designation 
compared to the new guideline’s criteria for risk of multi-drug 
resistant organisms

3. Examine the role of biomarkers, such as procalcitonin, in the 
decision to start or stop antibiotics in the setting of hospital-
acquired or ventilator-associated pneumonia

4. Review duration data in regard to management of patients with 
pneumonia due to infections from non-glucose-fermenting gram-
negative bacilli 



Resolved!  The IDSA 2016 HAP/VAP 
Guideline updates are therapeutically 
sound, easy-to-implement, and 
stewardship-forward.  



Debate Format

• 3 topics for discussion
1. Removal of ‘health care associated pneumonia’ 

(HCAP)  from the IDSA guidelines
2. Use of procalcitonin (PCT) in determining 

duration for PNA
3. Duration of therapy in the treatment of PNA

• Each side will make an opening statement
• Rebuttals



Major changes between 2005 and 
2016 guidelines

• Health care associated pneumonia removed 
from 2016 guidelines

• Judicious use of antibiotics
– Recommendation that hospitals generate 

antibiograms to decide on empiric prescribing at 
an institutional level

– Novel laboratory assays
– Fewer blanket prescriptions for particular 

pathogens



Debate Point #1: Removal of 
HCAP from 2016 IDSA guidelines



Am J Respir Crit Care Med, 2005



“The panel unanimously decided that 
HCAP should not be included in the 

HAP/VAP guidelines”

1. “Patients defined as having HCAP are not at 
high risk for MDR pathogens”

2. “Patient characteristics are important 
independent determinants of risk for MDR 
pathogens”



Risk Factors for Multidrug Resistant 
Pathogens

• Risk factors for MDR VAP
– Prior intravenous use within 90-days
– Septic shock at time of VAP
– ARDS preceding VAP
– Five or more days of hospitalization prior to the occurrence of 

VAP
– Acute renal replacement therapy prior to VAP

• Risk factors for MDR HAP
– Prior intravenous antibiotic use within 90-days

• Risk factors for MRSA VAP/HAP
– Prior intravenous antibiotic use within 90-days

• Risk factors for MDR Pseudomonas VAP/HAP
– Prior intravenous antibiotic use within 90-days



Debate Point #1: Removal of HCAP 
from 2016 IDSA guidelines

PRO



Jones et al, CID 2015



Jones et al

• Retrospective review of all pneumonia (CAP 
and/or HCAP) admissions across 128 VA hospitals 
nationwide

• Little patient level data, but:
– Antibiotic prescribing matched with microbiology data

• Results:
– 95,511 admissions for PNA over the 5 year study 

period
– Average age 71, LOS 4 days, 12% initially admitted to 

ICU



Jones et al, CID 2015

Vancomycin

Pip/tazo



Jones et al, CID 2015



Gross et al, AAC 2014



Gross et al, 2014
• Retrospective cohort at Nebraska Medical 

Center 
– All CAP and HCAP diagnoses (ICD9 + clinical 

definitions) in 2010 and 2011

• Patient level data was collected, patients were 
categorized as CAP or HCAP

• Primary outcome: isolation of an MDRO
N = 521 MDRO PNA No MDRO PNA

HCAP (258) 15 (6%) 243 (94%)

CAP (263) 5 (2%) 258 (98%)



Multivariable analysis adjusted for 
comorbidities

Associated with MDRO
• Admission from NH
• Prior Pseudomonas 

colonization
• Prior antibiotic use within 

90 days
• Days of prior hospitalization 

in prior 90 days
• Days of prior hospitalization 

in last 180 days

Not Associated with MDRO
• “HCAP”
• Hospitalization within 90 

days
• Home IV infusion
• Outpatient hemodialysis
• Home wound care
• Prior MRSA colonization
• “Immunocompromised” 

state

Gross et al, AAC 2014



Chalmers et al, CID 2015





Debate Point #1: Removal of HCAP 
from 2016 IDSA guidelines

CON



Risk Factors for Multidrug Resistant 
Pathogens

• Risk factors for MDR VAP
– Prior intravenous use within 90-days
– Septic shock at time of VAP
– ARDS preceding VAP
– Five or more days of hospitalization prior to the occurrence of 

VAP
– Acute renal replacement therapy prior to VAP

• Risk factors for MDR HAP
– Prior intravenous use within 90-days

• Risk factors for MRSA VAP/HAP
– Prior intravenous use within 90-days

• Risk factors for MDR Pseudomonas VAP/HAP
– Prior intravenous use within 90-days

The new 
“HCAP” 
criteria?



AP is a 78 year-old woman with a PMH of HTN, CHF, 
GERD, and HTN was admitted from a nursing home 
with cough and fatigue. She has no known drug 
allergies. She is admitted to the ICU and you get 
paged. 

 BP 110/65, HR 96, RR 36, T 37.9 
 WBC 12.3 
 CXR: Infiltrate in the left lower lobe.  

Old IDSA PNA 
Guidelines: 
This patient 
has HCAP. 
Start broad 
spectrum 
antibiotics

New IDSA PNA Guidelines: There 
is no more HCAP. Page the team 
to determine if the pt has 
received IV antibiotics in the past 
90-days.



INTERN
I’d like to start 

piperacillin/tazobactam + 
vancomycin for HCAP

ICU PHARMD
No (beat) HCAP is dead

INTERN
So what do I give?

ICU PHARMD 
Has she received any IV 

antibiotics in the last 90-days?

INTERN
She just got here and we have no 
previous admission so, I dunno…



INTERN
I’d like to start 

piperacillin/tazobactam + 
vancomycin for HCAP

ICU PHARMD
No (beat) HCAP is dead

INTERN
So what do I give?

ICU PHARMD 
Has she received any IV 

antibiotics in the last 90-days?

INTERN
No, but she just finished a course 

of oral levofloxacin for pyelo.



Management?
Piperacillin/tazobac
tam + Tobramycin + 

Vancomycin +/-
Azithromycin

Levofloxacin

If you choose levofloxacin alone, Does the fact that she comes from 
a nursing home give you some pause?

If you chose P/T/V, how do you know if she has risk factors for 
“MDRO”? 



a RF for mortality = need for ventilator support d/t PNA and septic shock
b RF for MRSA = IV antibiotics during prior 90-days and MRSA rates unknown or > 20%
c RF for gram-negative infection = IV antibiotics during prior 90-days 

Adapted from 2016 IDSA HAP Guideline  Empiric Antibiotic Therapy for HAP

Not at High Risk of Mortality 
and no Factors Increasing the 
Likelihood of MRSAb,c

Not at High Risk of Mortality 
but With Factors Increasing 
the Likelihood of MRSAb,c

High Risk of Mortality or 
Receipt of IV Antibiotics
During the Prior 90-daysa,c

(2 of the following)

Piperacillin-tazobactam OR Piperacillin-tazobactam OR Piperacillin-tazobactam OR

Cefepime OR Cefepime or ceftazidime OR Cefepime OR

Levofloxacin Levofloxacin or cipro OR Levofloxacin or cipro OR

Levofloxacin or cipro OR Levofloxacin or cipro OR

Aztreonam Aminoglycoside OR

PLUS vancomycin or linezolid Aztreonam

PLUS vancomycin or linezolid





• Meta-analysis of 8-studies (mostly in the US; 2005-2016) that describe 
colonization of MDR pathogens in ~2,700 nursing home residents

• No standard definition of MDR (resistant to ≥3 classes, ESBL)
• Site of colonization varied (sputum, urine, rectal swab)
• ~40% E. coli,  ~25% P. mirabilis
• Pooled prevalence of MDR-GNB colonization 27% (95% CI, 15.2% - 44.1%)



Pooled estimate 27% 

Highest rates from 
US studies

Aliyu et al. Am J Infect Control 2017



Gross, et al.

Gross et al, AAC 2014



Rebuttals



Debate Point #2: Use of 
Procalcitonin in de-escalation





Procalcitonin (PCT)
 Some diagnostic markers are now standard of care (d-dimer, 

natriuretic peptide, troponin)
 Infection markers = low sensitivity (blood cx), low specificity 

(sputum cx due to contamination or ESR/CRP), or not practical (lung 
biopsy) 

 PCT (procalcitonin) is a 116 amino acid polypeptide precursor 
peptide of calcitonin

 Released ubiquitously in response to endotoxin and inflammatory 
mediators during bacterial infection

 Part of the complex pro-inflammatory response of the innate 
immune system

 PCT is attenuated by INF-γ (released in response to viral infections)
 Not influenced by corticosteroid



Debate Point #2: Use of Procalcitonin
in de-escalation

PRO



de Jong, Lancet Infectious Diseases 2016



de Jong, Lancet Infectious Diseases 2016







Debate Point #2: Use of Procalcitonin
in de-escalation

CON



• Real world experience of PCT in clinical setting
• Retrospective cohort using the Premier database (20% of 

hospitalized pts in the US) who were critically ill in an ICU
• Approximately 5% of pts in the S with sepsis had PCT measured
• Huge study! (20,750 patients in 107 hospitals)

– 3,769 (18%) had PCT levels, 1,119 (~30%) had serial PCTs
• Primary endpoint = association b/w PCT and antibiotic days of 

therapy 



Results
• Age 66 +/- 16 years, 50% women, 74% white
• ~35% PNA
• PCT orders associated with: 

– More antibiotic DOT (multivariable adjusted relative risk 1.17; 
95% CI, 1.15 – 1.19)

– Increased rates of C. difficile (multivariable adjusted relative risk 
1.42; 95% CI, 1.09-1.19)

– No difference in mortality (hazard ratio 1.05; 95% CI, 0.93 –
1.19)

– Hospitals that never measured PCT and hospitals that had 
previously measured PCT, PCT remained a/w increased 
antibiotic DOT and C diff

• PCT testing during sepsis has been poorly implemented into 
real-world practice



Rebuttals



Debate Point #3: Treatment of 
HAP/VAP should be 7 days





Debate Point #3: Treatment of 
HAP/VAP should be 7 days

PRO



Chastre, JAMA 2003



Dimopoulous, Chest, 2013



IDSA:

• “We also found no differences between short-course 
antibiotic regimens (ie, 7–8 days) and long-course 
regimens (ie, 10–15 days) in terms of mortality, clinical 
cure, and recurrent pneumonia.”

• “Of note, the specific subpopulation with VAP due to 
non-glucose-fermenting gram-negative bacilli was 
analyzed, and no differences were observed for:
– Pneumonia recurrence (OR, 1.42; 95% CI, .66–3.04; P = 

.37) 
– Mortality (OR, 0.94; 95% CI, .56–1.59; P = .83)”



Debate Point #3: Treatment of 
HAP/VAP should be 7 days

CON



Article Study Design Results

Castre J, et al. Comparison of 8 vs 15 days 
of antibiotic therapy for ventilator-
associated pneumonia in adults. JAMA 
2003 

RCT: 8 days vs. 15 days 
Adult ICU pts with VAP
51 ICUs in France

Primary outcome = death from any cause 
or recurrence

n = 401 pts total 
May 1999 to June 2002

Pseudomonas (~19%), E coli (8-10%), MSSA 
(~12%), MRSA (~7%) 

Death @ 28-days after VAP onset: ~19%  
(8-day group) vs 17% (15-day group)
Recurrence (NF-GNR): n the 8-day group 
was ~40% (8-day group) vs. ~25% (15-day 
group)

Pugh R, et al. Short-course versus 
prolonged-course antibiotic therapy for 
hospital-acquired pneumonia in critically ill 
adults. Chochrane Database Syste Rev 2015

Meta-analysis to assess short vs. prolonged 
courses for HAP/HAP 
Critically ill adults

Included RCTs comparing duration

n = 6 studies; 1088 patients

VAP pts; short course (7-8 days) had more 
AB-free days, decreased recurrence of VAP 
d/t MDROs.

For NF-GNB group, recurrence greater after 
short course therapy in two studies
OR 2.18 (95% CI 1.14 – 4/16), but no 
difference in mortality 



Rebuttals



Closing Arguments



Assessment Question #1

According to IDSA’s 2016 HAP/VAP Guidelines, 
which of the following is a risk factor for multi-
drug resistant pathogens in patients with 
pneumonia?

A. Nursing home residence
B. Prior intravenous antibiotic use within 90 days
C. Chronic dialysis within 30-days
D. Family member with drug-resistant pathogen



Assessment Question #2

According to IDSA’s 2016 HAP/VAP Guidelines, 
which of the following is a risk factor for multi-
drug resistant pathogens in patients with 
ventilator acquired pneumonia?

A. Prior intravenous antibiotic use within 90 days
B. Septic shock at time of VAP
C. Five or more days of hospitalization prior to the 

occurrence of VAP
D. All of the above



Assessment Question #3

Which of the following regimens is 
appropriate empiric therapy for a ventilator 
associated pneumonia?

A. Levofloxacin
B. Piperacillin/tazobactam and azithromycin
C. Ceftazidime and vancomycin
D. Cefepime, tobramycin, and linezolid  



Assessment Question #4

Which of the following is TRUE in regard to use of 
procalcitonin (PCT) levels in the diagnosis and 
management of HAP/VAP?

A. IDSA recommends that PCT is used to help diagnose 
bacterial pneumonia

B. PCT use without an institutional protocol may lead to 
increased utilization of antibiotics

C. PCT has similar sensitivity and specificity as c-reactive 
protein in the diagnosis of bacterial pneumonia

D. All of the above are true



Assessment Question #5

According to IDSA’s 2016 HAP/VAP Guidelines, 
HAP due to which of the following organisms 
warrants a 7-day duration of treatment?

A. Streptococcus pneumoniae
B. Pseudomonas aeruginosa 
C. Carbapenem-resistant Klebsiella pneumoniae
D. All of the above



• Why has government been instituted at 
all?  Because the passions of man will not 
conform to the dictates of reason and 
justice without constraint. 

-- Alexander Hamilton



• Why has government (IDSA guidelines) 
been instituted at all?  Because the 
passions of man (prescribers) will not 
conform to the dictates of reason and 
justice without constraint. 

-- Alexander Hamilton
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