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A Primary Hospital Antimicrobial 
Stewardship Intervention on 

Pneumonia Treatment Duration
Jennifer Cole, PharmD, BCPS, BCCCP; Jennifer E. Stark, PharmD, BCPS;  

and Bradley Hodge, PharmD

A primary hospital pharmacy intervention resulted in a significant decrease 
 in antibiotic therapy duration for the treatment of uncomplicated pneumonia. 

T
he safety and the efficacy of 
shorter durations of antibiotic 
therapy for uncomplicated 
pneumonia have been clearly 

established in the past decade.1,2 
Guidelines from the Infectious Dis-
eases Society of America (IDSA) and 
the American Thoracic Society have 
been available since 2007. These 
expert consensus statements rec-
ommend that uncomplicated com-
munity-acquired pneumonia (CAP) 
should be treated for 5 to 7 days, as 
long as the patient exhibits signs and 
symptoms of clinical stability.3 Simi-
larly, recently updated guidelines 
for hospital-acquired and ventila-
tor-associated pneumonias call for 
short-course therapy.4 Despite this 
guidance, pneumonia treatment dura-
tion is often discordant.5 Unnecessary 
antimicrobial use is associated with 
greater selection pressure on patho-
gens, increased risk of adverse events 
(AEs), and elevated treatment costs.6 
The growing burden of antibiotic re-
sistance coupled with limited avail-
ability of new antibiotics requires 

judicious use of these agents.  
The IDSA guidelines for Clos-

tridium difficile infection (CDI) 
note that exposure to antimicrobial 
agents is the most important modi-
fiable risk factor for the develop-
ment of CDI.7 Longer durations of 
antibiotics increase the risk of CDI 
compared with shorter durations.8,9 
Antibiotics are a frequent cause of 
drug-associated AEs and likely are 
underestimated.10 To decrease the 
unwanted effects of excessive ther-
apy, IDSA and CDC suggest that 
antimicrobial stewardship interven-
tions should be implemented.11-13   

Antimicrobial stewardship efforts 
in small community hospitals (also 
known as district, rural, general, and 
primary hospitals) are varied and can 
be challenging due to limited staff and 
resources.14,15 The World Health Orga-
nization defines a primary care facility 
as having few specialties, mainly inter-
nal medicine and general surgery with 
limited laboratory services for gen-
eral (but not specialized) pathologic 
analysis, and bed size ranging from 
30 to 200 beds.16 Although guidance 
is available for effective intervention 
strategies in smaller hospitals, there 
are limited data in the literature re-
garding successful outcomes.17-22  

The purpose of this study was to 
establish the need and evaluate the 
impact of a pharmacy-initiated 3-part 
intervention targeting treatment du-
ration in patients hospitalized with 
uncomplicated pneumonia in a pri-
mary hospital setting. The Veterans 
Health Care System of the Ozarks 
(VHSO) in Fayetteville, Arkansas, 
has 50 acute care beds, including 
7 intensive care unit beds and ex-
cluding 15 mental health beds. The 
pharmacy is staffed 24 hours a day. 
Acute-care providers consist of 7 full-
time hospitalists, not including noct-
urnists and contract physicians. The 
VHSO does not have an infectious 
disease physician on staff. 

The antimicrobial stewardship 
committee consists of 3 clinical phar-
macists, a pulmonologist, a patholo-
gist, and 2 infection-control nurses. 
There is 1 full-time equivalent allot-
ted for inpatient clinical pharmacy 
activities in the acute care areas, in-
cluding enforcement of all antimicro-
bial stewardship policies, which are 
conducted by a single pharmacist.  

METHODS
This was a retrospective chart review 
of two 12-month periods using a be-
fore and after study design. Medical 
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records were reviewed during Octo-
ber 2012 through September 2013 
(before the stewardship implemen-
tation) and December 2014 through 
November 2015 (after implementa-
tion). Inclusion criteria consisted of a 
primary discharge diagnosis of pneu-
monia as documented by the provider 
(or secondary diagnosis if sepsis was 
primary), hospitalization for at least  
48 hours, administration of antibiotics 
for a minimum of 24 hours, and sur-
vival to discharge. 

Exclusion criteria consisted of 
direct transfer from another facil-
ity, inappropriate empiric therapy as 
evidenced by culture data (isolated 
pathogens not covered by prescribed 
antibiotics), pneumonia that devel-
oped 48 hours after admission, ex-
trapulmonary sources of infection, 
hospitalization > 14 days, discharge 
without a known duration of out-
patient antibiotics, discharge for 
pneumonia within 28 days prior 
to admission, documented infec-
tion caused by Pseudomonas aerugi-
nosa or other nonlactose fermenting 
Gram-negative rod, and complicated 
pneumonias defined as lung abscess, 
empyema, or severe immunosuppres-
sion (eg, cancer with chemotherapy 
within the previous 30 days, trans-
plant recipients, HIV infection, 
acquired or congenital immunodefi-
ciency, or absolute neutrophil count   
1,500 cell/mm3 within past 28 days).   

Patients were designated with 
health care-associated pneumonia 
(HCAP) if they were hospitalized  
≥ 2 days or resided in a skilled nursing 
or extended-care facility within the 
previous 90 days; on chronic dialy-
sis; or had wound care, tracheostomy 
care, or ventilator care from a health 
care professional within the previous 
28 days. Criteria for clinical stability 
were defined as ≤ 100.4º F tempera-
ture, ≤ 100 beats/min heart rate,  
≤ 24 breaths/min respiratory rate,  

≥ 90 mm Hg systolic blood pressure, 
≥ 90% or PaO2 ≥ 60 mm Hg oxygen 
saturation on room air (or baseline ox-
ygen requirements), and return to base-
line mental status. To compare groups, 
researchers tabulated the pneumonia 
severity index on hospital day 1. 

The intervention consisted of a 
3-part process. First, hospitalists were 
educated on VHSO’s baseline treat-
ment duration data, and these were 
compared with current IDSA rec-
ommendations. The education was 
followed by an open-discussion 
component to solicit feedback from 
providers on perceived barriers to fol-
lowing guidelines. Provider feedback 
was used to tailor an antimicrobial 
stewardship intervention to address 
perceived barriers to optimal antibi-
otic treatment duration. 

After the education component, 
prospective intervention and feed-
back were provided for hospitalized 
patients by a single clinical pharma-
cist. This pharmacist interacted ver-
bally and in writing with the patients’ 
providers, discussing antimicrobial 
appropriateness, de-escalation, dura-
tion of therapy, and intravenous to 
oral switching. Finally, a stewardship 
note for the Computerized Patient 
Record System (CPRS) was gener-
ated and included a template with re-
minders of clinical stability, duration 

of current therapy, and a request to 
discontinue therapy if the patient met 
criteria. For patients who remained 
hospitalized, this note was entered 
into CPRS on or about day 7 of anti-
biotic therapy; this required an elec-
tronic signature from the provider.  

The VHSO Pharmacy and Thera-
peutics Committee approved both 
the provider education and the stew-
ardship note in November 2014, and 
implementation of the stewardship 
intervention occurred immediately 
afterward. The pharmacy staff also 
was educated on the VHSO baseline 
data and stewardship efforts.

The primary outcome of the study 
was the change in days of total antibi-
otic treatment. Secondary outcomes 
included days of intravenous anti-
biotic therapy, days of inpatient oral 
therapy, mean length of stay (LOS), 
and number of outpatient antibiotic 
days once discharged. Incidence of 
CDI and 28-day readmissions were 
also evaluated. The VHSO Institu-
tional Review Board approved these 
methods and the procedures that fol-
lowed were in accord with the ethical 
standards of the VHSO Committee 
on Human Experimentation.

Statistical Analysis
All continuous variables are reported 
as mean ± standard deviation. Data 
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Table. Pneumonia Severity Index

Pneumonia   
Severity Index

Group 1  
n (%)

Group 2  
n (%) P  Value

Class I 3 (2.9) 1 (1.1) P = .641

Class II 9 (8.7) 7 (7.9) P = .974

Class III 25 (24.2) 12 (13.6) P = .092

Class IV 51 (49.5) 55 (62.5) P = .053

Class V 15 (14.5) 13 (14.7) P = .911
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analysis for significance was per-
formed using a Student t test for 
continuous variables and a χ2 test 
(or Fisher exact test) for categorical 
variables in R Foundation for Sta-
tistical Computing version 3.1.0. 
All samples were 2-tailed. A P value   
< .05 was considered statistically 
significant. Using the smaller of the  
2 study populations, the investiga-
tors calculated that the given sample 
size of 88 in each group would pro-
vide 99% power to detect a 2-day dif-
ference in the primary endpoint at a 
2-sided significance level of 5%.

RESULTS
During the baseline assessment 
(group 1), 192 cases were reviewed 
with 103 meeting the inclusion cri-
teria. Group 1 consisted of 85 cases 
of CAP and 18 cases of HCAP (mean 
age, 70.7 years). During the follow-
up assessment (group 2), 168 cases 
were reviewed with 88 meeting the 
inclusion criteria. Group 2 consisted 
of 68 cases of CAP and 20 cases of 
HCAP (mean age, 70.8 years).  

There was no difference in inpa-

tient mortality rates between groups 
(3.1% vs 3.0%, P = .99). This mortal-
ity rate is consistent with published 
reports.23 Empiric antibiotic selection 
was appropriate because there were 
no exclusions for drug/pathogen mis-
match. Pneumonia severity was simi-
lar in both groups (Table).

The total duration of antibiotic 
treatment decreased significantly for 
CAP and HCAP (Figure). The ob-
served median treatment days for 
groups 1 and 2 were 11 days and  
8 days, respectively. Outpatient anti-
biotic days also decreased. Mean LOS 
was shorter in the follow-up group 
(4.9 ± 2.6 days vs 4.0 ± 2.6 days,  
P = .02). Length of IV antibiotic dura-
tion decreased. Oral antibiotic days 
while inpatient were not statistically 
different (1.5 ± 1.8 days vs 1.1 ±  
1.5 days, P = .15). During the follow-
up period, 26 stewardship notes were 
entered into CPRS; antibiotics were 
stopped in 65% of cases.

There were no recorded cases 
of CDI in either group. There were 
eleven 28-day readmissions in 
group 1, only 3 of which were due 

to infectious causes. One patient 
had a primary diagnosis of necro-
tizing pneumonia, 1 had Pseudomo-
nas pneumonia, and 1 patient had a 
new lung mass and was diagnosed 
with postobstructive pneumonia. Of 
eight 28-day readmissions in group 
2, only 2 resulted from infectious 
causes. One readmission primary di-
agnosis was sinusitis and 1 was recur-
rent pneumonia (of note, this patient 
received a 10-day treatment course 
for pneumonia on initial admission). 
Two patients died within 28 days of 
discharge in each group.

DISCUSSION
Other multifaceted single-center in-
terventions have been shown to be 
effective in large, teaching hospi-
tals,24,25 and it has been suggested 
that smaller, rural hospitals may be 
underserved in antimicrobial stew-
ardship activities.26,27 In the global 
struggle with antimicrobial resis-
tance, McGregor and colleagues 
highlighted the importance of evalu-
ating successful stewardship meth-
ods in an array of clinical settings 
to help tailor an approach for a spe-
cific type of facility.28 To the authors 
knowledge, this is the first publica-
tion showing efficacy of such anti-
microbial stewardship interventions 
specific to pneumonia therapy in a 
small, primary facility. 

The intervention methods used at 
VHSO are supported by recent IDSA 
and Society for Healthcare Epidemi-
ology of America guidelines for effec-
tive stewardship implementation.29 
Prospective audit and feedback 
is considered a core recommenda-
tion, whereas didactic education is 
recommended only in conjunction 
with other stewardship activities. 
Additionally, the guidelines recom-
mend evaluating specific infectious 
disease syndromes, in this case un-
complicated pneumonia, to focus on  

Abbreviations: CAP, community-acquired pneumonia; HCAP, hospitalization for community-acquired pneumonia.
aP < .0001. bP = .002. cP < .0001. dP = .001.
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specific treatment guidelines. Last, 
the results of the 3-part intervention 
can be used to aid in demonstrating 
facility improvement and encourage 
continued success. 

Of note, VHSO has had estab-
lished inpatient and outpatient 
clinical pharmacy roles for several 
years. Stewardship interventions 
already in place included an intra-
venous-to-oral antibiotic switch 
policy, automatic antibiotic stop 
dates, as well as pharmacist-driven 
vancomycin and aminoglycoside 
dosing. Prior to this multifaceted 
intervention specific to pneumo-
nia duration, prospective audit and 
feedback interventions (verbal and 
written) also were common. The 
number of interventions specific to 
this study outside of the steward-
ship note was not recorded. Using 
rapid diagnostic testing and bio-
markers to aid in stewardship activi-
ties at VHSO have been considered, 
but these tools are not available due 
to a lab personnel shortage. 

Soliciting feedback from provid-
ers on their preferred stewardship 
strategy and perceived barriers was 
a key component of the educational 
intervention. Of equal importance 
was presenting providers with their 
baseline prescribing data to pro-
vide objective evidence of a prob-
lem. While all were familiar with 
existing treatment guidelines, some 
feedback indicated that it can be dif-
ficult to determine accurate antibi-
otic duration in CPRS. Prescribers 
reported that identifying antibiotic 
duration was especially challenging 
when antibiotics as well as provid-
ers change during an admission. 
Also frequently overlooked were an-
tibiotics given in the emergency de-
partment. This could be a key area 
for clinical pharmacists’ interven-
tion given their familiarity with the 
CPRS medication sections.  

Charani and colleagues suggest 
that recognizing barriers to imple-
menting best practices and adapt-
ing to the local facility culture is 
paramount for changing prescribing 
behaviors and developing a success-
ful stewardship intervention.30 At 
VHSO, the providers were presented 
with multiple stewardship options 
but agreed to the new note and tem-
plate. This process gave providers a 
voice in selecting their own steward-
ship intervention. In a culture with 
no infectious disease physician to 
champion initiatives, the investiga-
tors felt that provider involvement 
in the intervention selection was 
unique and may have encouraged 
provider concurrence.  

Although not directly targeted by 
the intervention strategies, average 
LOS was shorter in the follow-up 
group. According to investigators, 
frequent reminders of clinical stabil-
ity in the stewardship notes may have 
influenced this. Even though the 
note was used only in patients who 
remained hospitalized for their entire 
treatment course, investigators felt 
that it still served as a reminder for 
prescribing habits as they were also 
able to show a decrease in outpatient 
prescription duration.  

Limitations
Potential weaknesses of the study 
include changes in providers. Dur-
ing the transition between group 1 
and group 2, 2 hospitalists left and 
2 new hospitalists arrived. Given the 
small size of the staff, this could sig-
nificantly impact prescribing trends. 
Another potential weakness is the 
high exclusion rate, although these 
rates were similar in both groups 
(46% group 1, 47% group 2). Fur-
thermore, similar exclusion rates 
have been reported elsewhere.24,25,31 
The most common reasons for exclu-
sion were complicated pneumonias 

(36%) and immunocompromised 
patients (18%). These patient pop-
ulations were not evaluated in the 
current study, and optimal treatment 
durations are unknown. Hospital-
acquired and ventilator-associated 
pneumonias also were excluded. 
Therefore, limitations in applicability 
of the results should be noted. 

The authors acknowledge that, 
prior to this publication, the IDSA 
guidelines have removed the designa-
tion of HCAP as a separate clinical 
entity.4 However, this should not af-
fect the significance of the interven-
tion for treatment duration.      

The study facility experienced a 
hiring freeze resulting in a 9.3% de-
crease in overall admissions from fis-
cal year 2013 to fiscal year 2015. This 
is likely why there were fewer admis-
sions for pneumonia in group 2. Re-
gardless, power analysis revealed the 
study was of adequate sample size 
to detect its primary outcome. It is 
possible that patients in either group 
could have sought health care at 
other facilities, making the CDI and 
readmission endpoints less inclusive.

The study was not of a scale to de-
tect changes in antimicrobial resis-
tance pressure or clinical outcomes. 
Cost savings were not analyzed. 
However, this study adds to the 
growing body of evidence that a 
structured intervention can result in 
positive outcomes at the facility level. 
This study shows that interventions 
targeting pneumonia treatment dura-
tion could feasibly be added to the 
menu of stewardship options avail-
able to smaller facilities.

Like other stewardship studies in 
the literature, the follow-up treat-
ment duration, while improved, 
still exceeded those recommended 
in the IDSA guidelines. The inves-
tigators noted that not all providers 
were equal regarding change in pre-
scribing habits, perhaps making the  
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average duration longer. Addition-
ally, the request to discontinue antibi-
otic therapy through the stewardship 
note could have been entered earlier 
(eg, as early as day 5 of therapy) to 
target the shortest effective date as 
recommended in the recent stew-
ardship guidelines.29 Future steps 
include continued feedback to pro-
viders on their progress in this area 
and encouragement to document day 
of antibiotic treatment in their daily 
progress notes.  

CONCLUSION
This study showed a significant de-
crease in antibiotic duration for the 
treatment of uncomplicated pneu-
monia using a 3-part pharmacy inter-
vention in a primary hospital setting. 
The investigators feel that each arm 
of the strategy was equally important 
and fewer interventions were not 
likely to be as effective.32 Although 
data collection for baseline prescrib-
ing and follow-up on outcomes may 
be a time-consuming task, it can be 
a valuable component of successful 
stewardship interventions.  �
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