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Figure 1 Compliance with empiric therapy guidelines for treatment of each type of pneumonia. 
Green bars indicate the proportion of patients where empiric therapy matched guideline 
recommendations. Yellow bars indicate the proportion of patients where empiric therapy did not 
match guideline recommendations, but therapy was deemed to be clinically appropriate based on 
other patient factors. Red bars indicate patients where empiric therapy did not match guidelines and 
was not otherwise considered clinically appropriate. The number in each bar indicates the number of 
patients for that category. ASP PNA, aspiration pneumonia; CAP, community-acquired pneumonia; 
HAP, hospital-acquired pneumonia; VAP, ventilator-associated pneumonia.

InTroducTIon
Antimicrobial stewardship (AMS) aims to 
preserve the efficacy of antimicrobials by 
selecting the right drug, dose and duration 
for the appropriate indication, resulting in 
maximum benefit and minimising adverse 
events and development of antimicrobial 
resistance.1 2 While AMS interventions may 
appear to be at odds with practice in the 
intensive care unit (ICU), they can improve 
quality of care without compromising patient 
outcomes.2 This study assessed if empiric 
antimicrobial therapy aligned with guideline 
recommendations for critically ill patients 
with community-acquired pneumonia (CAP), 
hospital-acquired pneumonia (HAP), venti-
lator-associated pneumonia (VAP) or aspira-
tion pneumonia.

MeThods
This retrospective chart review included 
patients discharged or expired from three 

mixed medical/surgical ICUs in Regina, 
Saskatchewan, Canada between October 
2016 and March 2017. Patients were included 
if they were ≥18 years old and had ICD-10 
codes corresponding to pneumonia and an 
indication for pneumonia recorded in their 
chart; they were excluded if they were not in 
the ICU while being treated for pneumonia 
or for any subsequent ICU re-admissions (ie, 
index admission only). Records were assessed 
for antimicrobial alignment with guideline 
recommendations for each type of pneu-
monia.3–5 If the regimen was not guideline 
concordant, further assessment by two clin-
ical experts was conducted to determine if it 
was still clinically appropriate by taking into 
consideration local antibiogram patterns and 
other available patient-specific factors, such 
as allergies, recent antimicrobial exposure, 
suspected co-infections and concomitant 
disease states. This study was approved by the 
local research ethics board.
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Table 1 Reasons for guideline non-compliance for empiric therapy of pneumonia

Total cases CAP (n=87) HAP (n=39) VAP (n=11)
ASP 
(n=20)

Empiric regimen not aligning with guidelines 39 (45%) 23 (59%) 5 (45%) 15 (75%)

Did not include atypical coverage 18 (46%) – – –

Not recommended by IDSA 10 (26%) 13 (57%) – –

Added vancomycin unnecessarily 2 (5%) – – –

No beta-lactam included 4 (10%) 2 (9%) – –

Did not include MRSA* coverage – 6 (26%) 2 (40%) -

Other 5 (13%) 2 (9%) 3 (60%) –

*Local MRSA incidence: 27%.
ASP, aspiration pneumonia; CAP, community-acquired pneumonia; HAP, hospital-acquired pneumonia; IDSA, Infectious Diseases Society of 
America; MRSA, methicillin-resistant Staphylococcus aureus ; VAP, ventilator-associated pneumonia.

resulTs
There were 157 patients included in this study. The mean 
age was 62 years (±16.3) with 41% female patients. In 
total, 55% (87/157) of patients were treated for CAP, 
25% (39/157) for HAP, 7% (11/157) for VAP and 13% 
(20/157) for aspiration pneumonia.

In patients treated for CAP, 55% of the empiric therapy 
regimens aligned with guidelines, 15% did not align 
with guidelines but were still considered clinically appro-
priate based on other patient factors and 30% did not 
comply with guidelines and were not otherwise clinically 
appropriate (figure 1). Of the HAP cases, 41% aligned 
with guidelines, 36% did not align but were still clinically 
appropriate and 23% were neither aligned nor clinically 
appropriate. In VAP cases, 55% aligned with guidelines, 
27% were not aligned but still clinically appropriate and 
18% did not align and were not clinically appropriate. For 
aspiration pneumonia, 25% aligned with guidelines, 60% 
were not aligned but still clinically appropriate and 15% 
were neither aligned nor considered clinically appro-
priate. Overall, 25% of all pneumonia cases reviewed did 
not follow guidelines for empiric therapy and were not 
considered clinically appropriate (figure 1, red bars).

dIscussIon
Regarding the 25% of all pneumonia cases that did not 
follow guidelines for empiric therapy and were not consid-
ered otherwise clinically appropriate, the main reason for 
this was not including some recommended component of 
therapy (table 1). This information can help inform ICU 
clinicians about their current practice alignment with 
evidence-based standards of best practice.

While 52% of all pneumonia cases did not align with 
empiric therapy guideline recommendations (figure 1, 
red +yellow bars), 51% of those were still clinically appro-
priate (figure 1, yellow bars), indicating prescribers are 
individualising treatment for each patient to provide 
appropriate empiric antimicrobial therapy.

Our findings are similar to other observational studies 
for AMS in ICUs. A previous trial found empiric antimi-
crobials could be justified in 54% of cases, suggesting 

considerable potential overuse stemming from difficul-
ties in diagnosing ICU-related infections and from the 
higher perceived risk of infection compared with the risks 
of potentially unnecessary antimicrobial therapy, repre-
senting a type of risk-aversive behaviour.6

Limitations of this study are worth noting. This small, 
retrospective, observational study lacks power to provide 
clear, generalisable conclusions. Data capture was also 
suboptimal to determine whether methicillin-resistant 
Staphylococcus aureus coverage in CAP was necessary. 
Additionally, charts reviewed were from October 2016 to 
March 2017, and the new Infectious Diseases Society of 
America guidelines were published in September 2016. 
Prescribers may not have adjusted their practice to reflect 
the new guidelines during the study period. Data collec-
tion was unable to capture a complete clinical status of 
each patient or account for the clinical judgement of clini-
cians and their rationale for prescribing. One strength 
was the review with clinical experts to further explore 
the appropriateness of therapy. This helped determine 
the relatively large proportion of cases which, while not 
strictly following guideline recommendations, were clini-
cally appropriate.

This project was intended to be the initial step in an 
audit and feedback programme for our local prescribers, 
and due to staffing and programme changes, ongoing 
work on an automated, electronic audit and feedback 
system to provide timely information to physicians on 
a more frequent and real-time basis has not yet been 
undertaken. The data from this study were presented to 
the prescribers following the study’s conclusion and used 
to initiate a discussion within the group about the varia-
tions in practice compared with guideline recommenda-
tions. A follow-up project was then conducted to review 
our time to antimicrobial administration, and quality 
improvement process mapping is underway to further 
optimise care.

This study provides evidence that ICU clinician 
behaviour does not always follow guideline recommen-
dations; however, in many cases the chosen empiric 
therapy is clinically appropriate. With 25% of cases that 
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were both guideline non-concordant and not otherwise 
clinically appropriate, there presents an opportunity for 
quality improvement initiatives to promote higher quality 
of care for patients. Finally, this study exemplifies one 
way in which AMS initiatives can be used in the ICU to 
promote optimal use of antimicrobials and better patient 
outcomes.
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