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ABSTRACT & COMMENTARY

In the first report (Newland et al), a 
quasi-experimental study with a control 
group (also known as a nonrandomized, 

postintervention design) was performed from 

2004–2010 to determine the impact of an 
antimicrobial stewardship program (ASP) 
implemented in March, 2008 in a tertiary 
care children’s hospital that was based on 
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prospective-audit-with-feedback. 
The control group included 25 
children’s hospitals.
A 5-step process was followed 
to develop the ASP. The team 
included an infectious disease 
physician, clinical pharmacist, and 
data analyst that worked closely 
with infection control, information 
systems, and the clinical 
microbiology laboratory. The 
clinical pharmacist documented use 
of broad-spectrum antimicrobials 
using an electronic health record 
system. Recommendations were 
communicated to the clinician caring 
for the child, with infectious diseases 
consultation for complex issues.
The team reviewed 10,460 antibiotics 
prescribed to 8,765 patients over the 
30 months following the intervention 
in March, 2008. The most common 
antibiotics reviewed included 
ceftriaxone, cefotaxime, ceftazidime, 
and vancomycin. A total of 2,378 
recommendations were made in 
1,703 (19%) patients, with the most 
common recommendation being to 
stop antibiotics (41%). Agreement 
with the recommendations occurred 
initially in 80% of cases, with overall 
compliance determined to be 92%, 
which did not change over time. In 
the intervention group, there was a 
strong temporal relationship between 
the ASP and a decline in the use of 
all antibiotics of 7% (P=0.045) in 
days of therapy per 1000 patient-
days, and 8% (P=0.045) in length of 
therapy per 1000 patient-days. There 
were no increases seen in mortality 
or readmission rates during the study 
period.

In the second report (Stach et al), an 
electronic survey was administered 
to clinicians two years after the 
implementation to assess their 
attitudes toward the ASP. There were 
205 of 365 participants (56%) that 
responded. Of these, 80% (160 of 
199) had never worked with an ASP 
before the intervention. Respondents 

agreed that the ASP decreased the 
improper use of antibiotics (162 of 
194, 84%), improved the quality of 
care of hospitalized children (159 of 
194, 82%), and provided knowledge 
and education about appropriate 
antibiotic use (177 of 194, 91%). 
Adverse interpretations included a 
perceived loss of autonomy (22 of 
194, 11%), perceived interference 
with clinical decision-making (12 of 
194, 6%), and feeling threatened (9 
of 194, 5%).
A majority of respondents (116 of 
189, 61%) did not have a preference 
on whether the infectious disease 
physician or clinical pharmacist 
should communicate with the 
clinicians. However, many clinicians 
preferred communication from the 
infectious disease physician (44 of 
189, 23%) or both the physician 
and pharmacist (29 of 189, 15%). 
Many clinicians (76 of 189, 40%) 
appreciated face-to-face interaction 
for communication rather than a 
page. Among attending physicians, 
most (71 of 96, 74%) felt that it 
was acceptable to be informed of 
recommendations through residents 
or nurse practitioners.

n COMMENTARY

This study documents that a 
prospective ASP can successfully 
decrease the use of broad-spectrum 
antibiotics in a tertiary care children’s 
hospital. The magnitude of decrease 
was comparable to that observed 
among adult institutions.
The clinician’s compliance with 
recommendations using this type 
of ASP was very high, providing 
insight to the potential benefit of 
using a prospective-audit-with-
feedback over other strategies such 
as requiring preauthorization. There 
were substantial positive feelings 
among clinicians with this approach, 
with the vast majority believing that 
the ASP improved the quality of care 
for hospitalized children. Also, the 
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clinicians reported minimal negative impact, such 
as a sense of interference with clinical decision-
making and threatened autonomy.
This report illustrates that the five steps to 
successfully implement a prospective-audit-with-
feedback antibiotic stewardship program are: 

(1) developing the ASP team; 
(2) determining the stewardship strategies and 
antimicrobials to monitor; 
(3) establishing a method of identifying patients; 
(4) designing an evaluation of the program;
(5) implementing the program. n

Effective antimicrobial stewardship is of 
particular importance in the developing 

world. In many developing countries, 
inappropriate antimicrobial use has led to 
widespread drug resistance among not only 
bacterial isolates, but also among parasites 
and other infectious agents. This in turn 
becomes a global problem, as resistance 
frequently then disseminates to the rest 
of the world. Impediments to successful 
stewardship programs in developing settings 
include a dearth of human and technological 
resources, limited microbiology laboratory 
support (and thus limited surveillance data), 
and a lack of support from policymakers 
and funding sources. The large burden of 
infectious diseases combined with the scale 
of poor stewardship in many developing 
countries (where not only are hospitals 
and clinics to blame, but patients can often 
purchase antibiotics directly from pharmacies 
without a physician’s prescription) creates a 
fertile environment for the rapid development 
of antimicrobial resistance. The need for 
effective antimicrobial stewardship programs 
in these settings is therefore great, perhaps 
even more acute than in the developed 
world. Unfortunately, examples of successful 
programs in developing countries have been 
sparse to date. 

Some have questioned whether it is even 
possible to successfully administer such 
programs in these settings. A recent review 

of antibiotic resistance and stewardship 
in Africa reported that 32% of patients 
who receive antibiotics in Africa obtain 
them without a prescription.1 Widespread 
resistance to most first-line antibacterials (e.g., 
ampicillin, trimethoprim/sulfamethoxazole, 
tetracycline) has long been documented 
among multiple bacterial pathogens in all 
regions of Africa.1 The authors note the dire 
need for antimicrobial stewardship programs 
in Africa, and that these programs should 
include educational components and practice 
guidelines; however, no such programs are 
mentioned in this review.

Fortunately, other reports suggest that 
with enough advocacy and determination, 
antimicrobial stewardship programs can 
be successful in the developing world. One 
recent report from a specialty hospital in 
Chennai, India described restricting the use of 
carbapenems, colistin, and tigecycline; when 
these antibacterials were used, an infectious 
diseases consultation was required within 
48 hours of the first dose.2 A pharmacy 
team tracked use of these drugs, and non-
compliers with this policy were contacted 
by the team and/or medical leadership of 
the hospital. In addition, an educational 
program regarding antimicrobial stewardship 
and resistance was launched, and better 
infection control policies involving isolation 
protocols and hand-washing were instituted. 
Although no comment was made about the 

Antimicrobial Stewardship in the
Developing World: A real Possibility?
By Brian G. Blackburn, MD
Clinical Assistant Professor in the Division of Infectious Diseases and Geographic Medicine at Stanford University.

Dr. Blackburn reports no financial relationships in this field of study.

SYnoPSIS: Although difficult to implement in resource-limited settings, several successful antimicrobial 
stewardship programs have recently been reported in the developing world.
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increased burden this might have placed 
on the infectious disease consulting service 
at this center, the program appears to have 
been successful. Carbapenem use decreased 
22% after initiation of the policy, with a 
concomitant reduction in carbapenem-
resistant E. coli (from 3.7% to 1.6% of 
isolates) over the same period; carbapenem-
resistant Klebsiella spp. decreased as well 
(from 6.0% to 3.6% of isolates).2 

A group in Lebanon recently reported a 
50% cost savings after their pharmacy 
staff began spending extra time each week 
promoting rational antibiotic use at a tertiary 
care university hospital in Beirut.3 Their 
interventions included contacting clinicians 
to provide recommendations on length of 
therapy, conversion from intravenous to oral 
therapy when appropriate, drug modification, 
and correcting dosing frequency.

In Thailand, another group devised an 
antimicrobial stewardship program aimed 
at decreasing unnecessary antibiotic use in 
patients with mild respiratory and diarrheal 
infections. The intervention consisted 
of an educational program that targeted 
physicians, provision of clinical treatment 
guidelines, and increasing the availability of 
cultures. This resulted in decreased antibiotic 
use among patients presenting with acute 
diarrhea and upper respiratory infections 
(URIs) to the outpatient department of a 
hospital in Bangkok.4 Antibiotic use decreased 
dramatically after implementation of the 
program, from 74% of patients with URIs to 
13%, and from 78% of patents with diarrhea 
to 19%; clinical outcomes were unchanged 
despite the decreased antibiotic use.4

In Argentina, a group recently launched a 
stewardship program in which the use of 
seven antibacterials (ceftriaxone, ceftazidime, 
cefepime, piperacillin-tazobactam, imipenem, 
colistin, and vancomycin) required approval 
by an infectious diseases (ID) physician 
at a Buenos Aires university hospital.5 In 
addition, pharmacy staff monitored use 
of these agents and discussed appropriate 
use and adherence to hospital guidelines 
with prescribing physicians; ID physician 
availability and involvement were also 

increased. One year after initiation of this 
program, the requirement for an infectious 
diseases physician’s approval was dropped 
while the other aspects of the program 
were retained for an additional year. Use 
of these drugs after the second year of the 
program (when no ID physician approval was 
required) was then compared to use after the 
first year (when ID physician approval was 
required), which yielded mixed results. Use of 
cefepime, colistin, and imipenem significantly 
increased after the second year (when the 
requirement for ID physician approval was 
dropped, suggesting perhaps that having this 
requirement curbed unnecessary use of these 
drugs), while use of ceftazidime, ceftriaxone, 
and vancomycin significantly decreased; 
piperacillin-tazobactam use remained flat.5 

A trend towards an increased frequency 
of infectious due to multidrug resistant 
Pseudomonas aeruginosa and Acinetobacter 
spp. was seen after the requirement for ID 
physician approval was dropped.5 

 
n COMMENTARY

The hurdles that many developing countries 
must overcome to institute antimicrobial 
stewardship programs are formidable. 
However, these examples demonstrate that 
with enough advocacy and determination, 
such programs are possible even in resource-
limited settings and can have a beneficial 
impact there. The above example from India 
demonstrated not only decreased use of the 
targeted antibacterials, but also lower rates 
of carbapenem-resistant enterobacteriacae 
following implementation of the program. 
Importantly, this study included the 
simultaneous implementation of better 
infection control policies, suggesting that 
combined stewardship / infection control 
programs might offer the most benefit in 
these settings. In addition, all of the examples 
above not only required infectious diseases 
physician input for use of the restricted 
antibiotics, but also contained an educational 
component aimed at making the changes 
more sustainable. Especially in the developing 
world, stewardship programs which include 
a combination of physician input, education, 
and better infection control seem most 
likely to succeed. It is also important to 



      December 2012 29

One of the unintended consequences of 
the Centers for Medicare and Medicaid 

Services (CMS) performance measures 
for CAP was that clinicians often started 
antibiotics too quickly in patients without 
infection. Subsequently, the requirement 
that antibiotics be initiated within 6 hours 
of patient presentation was retired as of 
January 1, 2012. Another concern has been 
that antibiotics are continued longer than 
necessary. The Infectious Diseases Society 
of America/American Thoracic Society 
guidelines on CAP note that available data 

on short-course treatment (i.e. 5 to 7 days) 
do not suggest any difference in outcome 
compared to longer courses.1 Overuse of 
antibiotics can lead to deleterious effects, 
including drug toxicities and Clostridium 
difficile infection (CDI). 
Avdic and colleagues sought to determine 
if certain outcomes in CAP (decreasing 
duration of treatment, increasing use of 
microbiology to narrow therapy, and 
decreasing duplicate therapy within 24 hours, 
such as receiving two doses of a respiratory 
fluoroquinolone) could be improved. They 

Successful Decrease in Therapy Duration 
for community-Acquired Pneumonia 
By Richard R. Watkins, MD, MS, FACP
Division of Infectious Diseases, Akron General Medical Center, Akron, OH; Associate Professor of Internal 

Medicine, Northeast Ohio Medical University, Rootstown, OH
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SYnoPSIS: In this single-center, prospective study, median duration of antibiotics for community-acquired 
pneumonia (cAP) decreased from 10 to 7 days with an antibiotic stewardship program that included education 
and prospective feedback to the managing team. 

SOURCE: Avdic E, et al. Impact of an antimicrobial stewardship intervention on shortening the duration of therapy for community-acquired pneumonia. 
Clin Infect Dis 2012;54:1581-1587.

consider measures that limit availability 
of antimicrobials to patients who have a 
physician’s prescription for those drugs.

Perhaps most encouragingly, despite taking 
place in resource-limited settings in the 
developing world, these four programs 
from disparate locations covering three 
continents were able to mobilize the 
necessary manpower, advocacy, funding, 
and institutional buy-in to institute 
their programs successfully. While such 
reports have been rare to date, these 
programs may serve as models for future 
antimicrobial stewardship programs in the 
developing world. Hopefully, we will see the 
proliferation of these programs soon, in these 
kinds of locations where the need for them is 
greatest.
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conducted a single-center, prospective, pre- 
and post-intervention study that included 
all adult patients admitted to an inpatient 
medical service between two distinct time 
periods, January 1st to March 31st 2008 
and February 1st to May 10, 2010. Those 
excluded were (1) residents of extended 
care facilities; (2) patients diagnosed with 
cystic fibrosis; (3) patients admitted to the 
oncology service; and (4) patients admitted 
for pneumonia in the preceding 30 days. 
After the initial observation period in 
2008, a three-part intervention to improve 
management of CAP was undertaken. 
It consisted of a survey of the medical 
staff to assess their knowledge regarding 
management of CAP; an educational lecture 
presented to the staff that included survey 
results and evidence-based information 
about duration of therapy; and a prospective 
review of the management of patients with 
CAP by the antibiotic stewardship pharmacy 
specialists with oral feedback regarding 
suggested changes. The primary outcome 
measured was duration of antibiotic therapy. 
Secondary outcomes were percentage of cases 
where microbiology data was used to narrow 
therapy and percentage of patients receiving 
duplicate therapy.

Sixty-two patients were included in the 
pre-intervention period, and sixty-five in the 
intervention period. Patient characteristics 
were similar during both time frames, 
although there were more patients with 
alcohol abuse in the pre-intervention period. 
The median pneumonia score index (PSI) was 
82 in both periods. Forty-eight stewardship 
interventions were made in 34 patients 
during the intervention period, and 69% of 
them were accepted by the managing team. 
In 2008, 21 patients (34%) had a causative 
organism identified, compared to 9 (14%) in 
2010. This led to a change in therapy based 
on susceptibility testing in 3 of 16 cases 
(19%) in 2008 and 4 of 6 cases (67%) in 
2010. Patients in the intervention group were 
more likely to be discharged home without 
antibiotics compared to the pre-intervention 
group (26% vs. 14%, respectively). More 
patients were discharged home with a 
respiratory quinolone in 2008 (63%) than 
in 2010 (35%). Furthermore, fewer patients 

in the intervention period received duplicate 
therapy within 24 hours in the intervention 
group (90% in 2008 vs. 55% in 2010). The 
median duration of therapy was decreased in 
the intervention group from 10 to 7 days (P 
< .001), and the most frequent duration was 
8 to 10 days in the pre-intervention period 
and 6 to 7 days in the intervention period. 
There was a similar length of stay between 
both groups (4 days in 2008 and 5 days in 
2010). Of note, the 30-day readmission rate 
was higher in the pre-intervention period (9 
[14%] in 2008 vs. 5 [8%] in 2010). Finally, 
3 patients in the pre-intervention and 1 in the 
intervention group developed CDI.

n COMMENTARY

Previous research has shown that decreasing 
the length of antibiotic therapy can slow 
development of resistance in respiratory 
pathogens.2 In the present study, sputum 
cultures were rarely collected in the 
emergency department, and most patients 
received at least one dose of an antibiotic 
before one was obtained. This was 
unfortunate since negative or nondiagnostic 
sputum cultures often led to unnecessarily 
broad spectrum antibiotic therapy for longer 
than was clinically needed. The narrowing of 
antibiotics in patients with positive culture 
results increased by 47% in the intervention 
group. This finding along with shortening 
antibiotic duration has the potential to both 
decrease the emergence of resistance and 
minimize antibiotic adverse events. 

The study was limited in several ways. First, 
it was conducted at a single center and had 
a small number of patients. Second, patients 
might not have taken the antibiotics they 
were prescribed at discharge, which could 
have impacted the 30-day readmission rate. 
Third, the intervention period occurred 
shortly after the H1N1 influenza pandemic, 
which could have affected the rates of 
admission for CAP, severity of illness, type 
of bacterial pathogens, and the practice 
behaviors of the physicians. Finally, the 
institution had an experienced antibiotic 
stewardship program so the results might 
not be generalizable to other institutions. 
Although the authors comment on the rates 
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A remarkably large number of 
presentations at IDWeek held in San 

Diego October 17-21, 2012, dealt directly 
with issues of antimicrobial stewardship. 
These included aspects such as documenting 
the frequency of inappropriate antibiotic use 
in various settings together with descriptions 
of successful interventions. Here we have 
extracted information of interest from 
published abstracts from the meeting that 
deal with special populations and clinical 
circumstances. 

CRiTiCAl CARE PATiENTs

A prospective analysis of 67 consecutive 
patients in a Canadian community hospital 
Medical-Surgical ICU who were prescribed 
antibiotics found that recommendations 
made by the stewardship team were accepted 
in 72 of 78 (92.3%) of instances (#709). 
The two most frequent suggestions were 
further testing (31.9% of recommendations) 
and antibiotic discontinuation (25%). 
This stewardship program was associated 
with only a relatively modest decrease in 
antimicrobial costs relative to that seen in an 
earlier patient cohort, but an approximately 
1.5 day reduction in estimated median time 
to discharge. 

A retrospective review of records of 123 
medical ICU patients found evidence of 
inappropriate antimicrobial therapy in 5 
of 12 (42%) with community acquired 
pneumonia, 26 of 62 (45%) with healthcare 
associated pneumonia, 8 of 49 (42%) with 
bacteremia, 11 of 16 (69%) with intra-
abdominal infection, 5 of 5 (100%) with 
“supposed CNS infections,” 5 of 10 (50%) 
with skin and skin structure infections, 7 
of 18 (38%) with urinary tract infection, 
and 2 of 2 (100%) with sepsis of unknown 
etiology (#702). Prolonging the duration of 
antimicrobial administration beyond national 
guideline recommendations accounted for 
approximately 80% of inappropriate use. 

An adjudication committee evaluated the 
appropriateness of diagnosis and of antibiotic 
therapy of 232 episodes in 203 patients 
with a diagnosis of ventilator-associated 
pneumonia (VAP) on the day of diagnosis 
(day 1) and on days 3 and 7 in six adult 
ICUs (#766). On day 1, 94 (40.5%) cases 
were adjudicated to truly be VAP while by 
day 3 that number had declined to only 73 
(31.5%). Antibiotics were continued on day 
3 in 82 (51.9%) despite no evidence of other 
infection. The apparent misdiagnoses resulted 
in 1193 excess antibiotic days. In addition, 
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of CDI in the pre- and intervention periods, 
the small number of patients (3 and 1, 
respectively) do not allow for the assumption 
of causality.

In conclusion, this study demonstrates that 
it is possible for antibiotic stewardship 
interventions to make a notable impact on 
the treatment of CAP. Future guidelines on 
CAP should continue to emphasize shorter 

treatment courses to minimize the ongoing 
threat of antibiotic resistance.
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antibiotics were continued for >8 days in 36 
(49.3%) with a legitimate diagnosis of VAP, 
adding 374 excess antibiotic days. Factors 
associated with inappropriate antibiotic 
prolongation included pressors on day 1(OR 
2.26 95% CI 1.27, 9.77) and sputum culture 
on day 3 (OR 3.53 95% CI 1.27, 9.77).

A retrospective review of 426 episodes 
of VAP in 273 patients in whom a BAL 
specimen had been obtained examined the 
value of the Gram stain of BAL specimens 
in directing the need for MRSA coverage 
(#751). No Gram positive cocci were seen 
in 302 of the 426 samples. The negative 
predictive value for recovery in culture of 
Gram positive coccal organisms was 96%. 
MRSA was recovered from only 4 of the 302 
(1.3%), for a negative predictive value of 
98.6%. Linezolid had been initiated in 142 
of the 302 episodes and was subsequently 
discontinued in 76 of these. In comparing the 
linezolid discontinuation group with those in 
whom it was continued, the authors found 
a significantly lower mortality rate (10.8% 
vs. 36.4%, p=0.037), fewer adverse events 
(9.2% vs 24.2%, p=0.022) and a mean cost 
savings of $528.82 per episode. Length of 
stay did not differ significantly between the 
two groups. 
 
CANCER PATiENTs

Tverdek and colleagues described their 
experience with antimicrobial stewardship 
in cancer patients at the MD Anderson 
Cancer Center with targeting meropenem, 
vancomycin, linezolid, daptomycin and 
tigecycline (#707). The responsible clinician 
was notified via email on day 5 of therapy 
to either discontinue the target drug(s) or to 
submit an online form providing a rationale 
for continuation. The intervention resulted 
in significant decrease in Defined Daily 
Dose/1000 patient days for all targeted 
antibiotics with the exception of linezolid. 
There were significant acquisition cost 
savings for meropenem, vancomycin and 
tigecycline, but an estimated increase for 
linezolid and daptomycin.  The increase of 
linezolid use was the result of a shift from 
vancomycin in patients with leukemia. 
The incidence of nosocomial infections 

with multi-drug resistant Pseudomonas 
aeruginosa, MRSA, VRE and Clostridium 
difficile decreased post-intervention.

REhAbiliTATiON iNPATiENTs

Lewis and colleagues evaluated the effect 
of implementation of guidelines aimed 
at reducing antibiotic administration for 
asymptomatic bacteriuria by a team of 
physicians, nurses and pharmacists (#710). 
Relative to a baseline period with no 
intervention and a period with a pharmacist-
only-centered intervention, implementation 
by the team that included all 3 professional 
types was associated with a significant 36.8% 
decrease in days of antibiotic therapy per 
1000 patient-days and a significant 49% 
decrease in the number of patients prescribed 
antibiotics. 

lONg-TERM CARE PATiENTs

During a pre-intervention study period at a 
77-bed long-term acute care facility, the costs 
attributable to unnecessary antimicrobial 
use constituted 41% of the total expenditure 
on antimicrobials (#705). Implementation 
of stewardship policies and guidelines was 
followed by a 42% decrease in daptomycin 
use and a 58% decrease in tigecycline use 
with resultant significant cost savings. 
 
Only 8 of 100 long-term care facility 
residents prescribed antibiotics for urinary 
tract infection met criteria for that diagnosis 
(#765). The stewardship team, consisting of a 
pharmacist and a physician, who performed 
weekly prospective audit and feedback, were 
able to make real-time recommendations 
in 40 patients. The recommendations were 
accepted in 9 (23%) of these and none 
experienced infection-related adverse events. 

AMbulATORY CARE PATiENTs

Analysis of data from a national 
representative sample of ambulatory visits 
by adults >18 years of age in 2007-9 in the 
National Ambulatory and National Hospital 
Ambulatory Medical Care Surveys found 
that antibiotics were prescribed during 
101 million visits per year — amounting 
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to 10% of all ambulatory visits (#714). 
Quinolones (25%), macrolides (20%) and 
aminopenicillins (12%) were most frequently 
prescribed, most often for respiratory 
(40%), skin (12%), and urinary tract (8%) 
infections. Antibiotics were prescribed for 
respiratory conditions for which antibiotics 
are rarely indicated, such as acute bronchitis, 
24 million times and 80% the antibiotics 
were broad spectrum. 

Jenkins and colleagues performed a cluster-
randomized trial in 8 primary care clinics 
targeting both adults and children with 
upper respiratory infection, acute bronchitis, 
acute rhinosinusitis, pharyngitis, acute otitis 
media, urinary tract infection, skin and soft 
tissue infection, and community-acquired 
pneumonia (#731). The experimental clinics 
received clinical pathways and patient 
education materials while the control group 
received no intervention. The intervention 
was associated with a significant decrease in 
antibiotic prescriptions for acute respiratory 
infections and overall use of broad spectrum 
antibiotics. 

Brown and colleagues searched PubMed 
and EMBASE to assess the association 
between antibiotic class and the risk of 
Clostridium difficile infection (CDI) in 
the community setting by meta-analysis 
(#723). Pooled odds ratios indicated that 
clindamycin (OR=16.80, 95%CI: 7.48-
37.76), fluoroquinolones (OR=5.40, 
95%CI: 4.02-7.26) and cephalosporins 
(OR=5.55, 95%CI: 1.85-16.66) had the 
largest effects, while macrolides (OR=2.61, 
95%CI: 1.84-3.72), sulfonamides and 
trimethoprim (OR=1.76, 95%CI: 1.31-2.38) 
and penicillins (OR=2.52, 95%CI: 1.61-
3.95) had lesser, but nevertheless statistically 
significant associations with CDI. There 
was, in contrast, no evidence of an effect of 
tetracyclines on CDI risk (OR=0.92, 95%CI: 
0.61-1.40). 

OPAT (COPAT) PATiENTs

The University of Utah Infectious Disease 
Division developed a protocol defining the 
OPAT process and performed a Gap analysis. 
Interventions centered on achieving swift 

communication among the primary team, 
discharge planners, home infusion companies, 
and outpatient ID providers. Important 
shared information included antibiotic dose, 
duration and monitoring; timely follow up; 
and a mechanism to catch near misses (#804). 
The program accomplished the following:
• an OPAT Standard Operating Procedure 
documenting anticipated stop dates, 
appropriate monitoring, and follow-up; 
• an OPAT Note - a concise and easily 
identifiable electronic note documenting the 
diagnosis, antibiotic, dose, anticipated stop 
date, lab monitoring and frequency, follow up 
provider’s name, and follow up date/ time; 
• an OPAT Masterlist designed to track all 
ID patients slated for OPAT patients being 
followed by ID, changing patient tracking 
from 0% (0/21) to 100% (20/20). 
Each of the above components was 
demonstrated to result in substantial 
improvement in OPAT process, quality, and 
patient care. 

Analysis of the results of mandatory 
Infectious Disease consultation for OPAT at 
Henry Ford Hospital found that it led to a 
change in diagnosis in 12 (21%) patients and 
a change in antibiotic therapy in 32 (55%) 
(#703). Therapy was de-escalated in 12 
(21%), with switch from IV to PO routes of 
administration in 11 of these and antibiotic 
discontinuation in 10. The antimicrobial 
spectrum was broadened in 3 (5%) patients. 
Readmission within 30 days was frequent, 
occurring in 15 (26%) patients with 10 (17%) 
being readmitted for non-infectious processes, 
3 (5%) for new infection, and 2(4%) for same 
infection. 

Keller and colleagues analyzed the 
relationship of process errors and patient 
outcomes before (238 patients) and after (44 
patients) introduction of a post-discharge 
Infectious Diseases Transition Service (IDTS) 
for OPAT patients at an academic medical 
center (#1365). The presence of the IDTS 
was associated with an increased receipt of 
laboratory results by the infectious diseases 
clinic (91% vs. 41%, p<0.0001), more 
follow-up appointments kept (77% vs. 61%, 
p=0.045), and fewer medication errors at 
discharge (2.1% vs. 18%, p=0.008). There 
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was no difference after introduction of 
the IDTS in the incidence of adverse drug 
reactions or infection relapse, but there 
were non-significant trends in the incidence 
of catheter complications (11% vs. 4.5%, 
p=0.38) and readmissions or emergency 
department visits within 60 days of discharge 
(46% vs. 36%, p=0.25).

Bittner and colleagues evaluated the success 
of self-administered OPAT in 73 veterans 
with bone and joint infections and found 
that treatment failure occurred in 47 (64.4%) 
(#752). A significantly increased risk of 
failure was associated with increased travel 
distance, osteomyelitis, and isolates other 
than S. aureus from surface culture, while a 
reduced risk of failure was associated with 
prosthetic joint infection and MSSA alone 
from bone/fluid culture. Nineteen (26%) 
patients were non-adherent and 17 of these 
experience treatment failure. 

Donnelley and colleagues prospectively 
examined the effect of referral for ASP 
evaluation of 98 OPAT patients at the time 
of hospital discharge (#738). They made 199 
interventions in 90 of the 98 (92%) patients; 
7 of the remaining 8 had Infectious Disease 
service consultations. Complications in OPAT 
patients involved IV access (4.1%), adverse 
drug events (8.2%), and re-hospitalization 
or emergency care (8%). Overall, 90% of 
patients completed their OPAT course as 
planned on discharge. Regimen complexity 
was associated with reported patient 
dissatisfaction with OPAT.

A matched control study with propensity 
matching examined antimicrobial-related 
adverse events (AE) and healthcare utilization 
in patients receiving community-based 
parenteral anti-infective therapy (CoPAT) 
with either daptomycin or vancomycin. 
The mean duration of OPAT was 19 days 
(#794). The incidences of antimicrobial AEs 
were 36.9 and 42.4 per 1000 CoPAT days, 
that of vascular access complications were 
4.8 and 4.2 per 1000 CoPAT days, vascular 
access interventions were 4.4 and 3.3 and 
the incidences of emergency department 
visits were 7.9 and 8.6 per 1000 CoPAT days 
in daptomycin and vancomycin recipients, 

respectively — none of these comparisons 
were statistically significant. In contrast, 
daptomycin use was associated with 
significantly fewer antimicrobial interventions 
(5.6 vs. 27.1 per 1000 CoPAT days; RR 0.21, 
95% CI 0.12-0.35; P <0.001) and telephone 
encounters (242.7 vs. 273.7 per 1000 CoPAT 
days; RR 0.88, 95% CI 0.81-0.97; P = 0.01). 

Investigators examined the effects of non-
adherence with laboratory monitoring 
recommendations in 408 patients receiving 
CoPAT - 37% in skilled nursing facilities 
or long term acute care centers, and 4% 
in other settings (#801). There were 88 
readmissions/deaths (22%) while on CoPAT. 
There was complete or partial adherence 
to test recommendations in 294 (72%) 
patients. Lack of adherence to lab monitoring 
recommendations was independently 
associated with readmission/death while on 
CoPAT (adjusted odds ratio (OR) 2.24; 95% 
CI 1.24 to 4.06).

Review of 92 OPAT patients with either 
a midline (26%) or PICC (74%) found 
that that the overall incidences of catheter 
placement-related complications, 30-day 
readmission for any cause, and 30-day 
readmission for catheter-related reasons were 
8%, 30.4% and 6.5%, respectively (#803). 
Complications related to line placement 
were seen in 4.2% of PICC line patients and 
8.8% of midline patients (p=0.46) while 
line-related readmissions were observed in 
5.9% vs 8.3% (PICC vs Midline; p=0.82), 
respectively. In multivariate analysis, the rate 
of complications or readmission was similar 
among patients with PICC lines and Midlines.

An analysis of complications in 337 patients 
received 365 OPAT courses found that the 
most frequently encountered complication 
was an adverse reaction to antibiotics, which 
occurred in 94 (26%) OPAT courses (#808). 
This was followed by a problem with vascular 
access in 52 (14%) and a failed OPAT plan 
in 20 (6%); there were 2 (1%) deaths. 
Experiencing a first OPAT complication 
was significantly associated with having 
no primary care provider (p=0.008), a 
comorbid psychiatric disease (p=0.05), and 
receipt of IV vancomycin (p=<0.001). n 
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Putting a ‘LID’ on Antibiotic
use in Long-term care Settings 
By Joseph F. John, JR, MD, MD, FACP, FIDSA, FSHEA
Associate Chief of Staff for Education, Ralph H. Johnson Veterans Administration Medical Center; Professor of 

Medicine, Medical University of South Carolina, Charleston, is Co-Editor of Infectious Disease Alert.

Dr. John reports no financial relationships in this field of study.

SYnoPSIS: Introduction of a long-term care facility (LTcF) infectious disease (ID) consultation service (LID) led 
to a significant reduction in total antimicrobial use. Bringing providers with ID expertise to LTcF represents a 
new and effective means to achieve antimicrobial stewardship.

SOURCE: Jump RLP, et al. Putting a “LID” on antibiotic use in long-term care facilities: a novel paradigm in health care delivery. Fed Practitioner 
2012;29:10-14.

There are very little data on antibiotic 
stewardship in LTCF. This work (Jump et 

al.) came from a Geriatric Research Education 
and Clinical Center (GRECC) demonstration 
project at the Cleveland VA Medical Center. 
The LID was a LTCF Infectious Disease team 
that provided on site consultations. The 
risks of residents in the LTCF for hospital 
infection as well as the risks of antibiotic use 
selecting out multiresistant microorganisms 
were part of the LID’s ongoing education to 
house staff in the unit. The project began in 
July 2009 in the 160-bed LTCF at the facility 
called the Community Living Center (CLC). 
The LID team was widely utilized by the 
CLC as patients transitioned from acute to 
LTCF and also in well-established patients 
with suspected infections. Prudent use of 
antibiotics was a constant theme in the LTCF 
as emphasized by the LID. With a broad 
approach to antibiotic stewardship, the most 
common recommendation by the LID was 
to reduce or streamline antibiotic use. The 
authors stress that as the CLC staff became 
confident in the LIDS recommendations, the 
staff was much more willing to use “watchful 
waiting” without starting antibiotics. Oral 
antimicrobial use was reduced 21% and 
intravenous antibiotics were reduced by 
15%, both highly significant compared to 
previous non-LID periods. What were the 
most frequent diagnoses by the LID team? 
Interestingly, C. difficile infection was #1, at 
14.8%, followed by no infection at 14.1% 
and then UTI at 10.6%. Endocarditis was 
6.3% which is a cautionary high rate. The 

category of Other infections was 11.3%. 

n COMMENTARY

As the authors explain, here we have a 
practice model. It had unique features but 
emphasizes the basis of good antibiotic 
stewardship. The LID team will not 
indefinitely reduce antibiotic use, but it 
highlights the opportunities in unlikely clinical 
settings like LTCF for strong unions between 
staff and infectious disease teams. It might 
be argued that it was a highly specialized 
geriatric research environment that led to 
the camaraderie that led to good antibiotic 
stewardship. At the same time, the availability 
of the LID consultants, their strong clinical 
and research backgrounds, and the trust they 
built over time all contributed to the success 
of the program. 

The authors further emphasize that this type 
of model could be applied to other clinical 
centers where the subacute nature of the 
patients may appear to reduce their infectious 
risks but in fact are prime targets for teams 
constructed like LID. Additional data over 
longer periods of time will be helpful in 
establishing how persistent, how visible and 
how interactive teams like LID need to be over 
extended periods. The VA has an established 
electronic medical record (EMR) that was 
not one of the challenges facing the LID. 
Institutions with developing EMR programs 
may face that hurdle in coordinating a LID, 
but the labor will likely be well worth it. The 
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LID also reflects that antibiotic 
stewardship teams need not 
necessarily be large to be effective. It 
is the coordination of the team and 

the acceptance by the staff that are 
keys to long term success in control 
of antibiotic use, even in subacute 
clinical settings. n

1. Which of the following 
was cited among the 
steps to implement a 
prospective-audit-with-
feedback antibiotic 
stewardship program?
A. Determining the 
stewardship strategies and 
antimicrobials to monitor

B. Establishing a method 
of identifying patients 

C. Designing an 
evaluation of the program

D. All of the above

2. Which of the following 
is true?

A. Robust antimicrobial 
stewardship programs are 
common in Africa

B. Several examples of 
successful antimicrobial 
stewardship programs 
have now been reported 
from the developing 
world
C. Poor antimicrobial 
stewardship in the 
developing world has not 
contributed to the rise in 
antimicrobial resistance 
among pathogens there
D. Like in the U.S., 
patients in the developing 
world cannot obtain 
antibiotics without a 
physician’s prescription

3. The Centers for Medicare 
and Medicaid Services 
(CMS) requirement 
that antibiotics be 
initiated within 6 hours 
of patient presentation 
was discontinued as of 
January 1, 2012.

A. True
B. False

complete index of 2012 articles 
in our january issue 

Impact of varicella and zoster 
vaccines on disease epidemiology

no ID is an island: The global 
spread of carbapenemase-
producing enterobacteriaceae
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Menopausal Hormone Therapy and the Risk for VTE, AD
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In this issue: Menopausal hormone therapy and 
risk of VTE and AD; patients’ understanding of 
chemotherapy benefits; and FDA actions.

Hormone therapy and VTE risk
The different drug formulations of menopausal 

hormone therapy (HT) may determine the risk of 
venous thromboembolism (VTE), according to a 
new study. It is known that combined estrogen-
progesterone therapy has a higher risk of VTE than 
estrogen-only therapy, and oral therapy has a higher 
risk than transdermal therapy. Now, a follow-up 
study from the Million Women Study with more 
than 3.3 million patient-years of follow-up looks 
at the varying risks of different HT combinations. 
The risk of VTE was again found to be significantly 
higher for combination estrogen-progesterone 
therapy compared to estrogen-only therapy (relative 
risks [RR] = 2.07 [95% confidence intervals (CI) 
1.86-2.31] vs 1.42 [1.21-1.66]). Transdermal estro-
gen-only therapy resulted in no excess risk for VTE 
(RR 0.82 [0.64-1.06]). Among users of combina-
tion estrogen-progesterone, the risk of VTE varied 
by progestin type with significantly greater risk for 
preparations containing medroxyprogesterone com-
pared to other progestins (2.67 [2.25-3.16] vs 1.91 
[1.69-2.17]; P heterogeneity = 0.0007). The risk of 
VTE was significantly higher (2 times the risk) in 
the first 2 years after starting combination HT than 
later years. Five-year risks for pulmonary embolism 
(PE), both fatal and nonfatal, were calculated as: 
1 in 664 for never users of hormone therapy, 1 in 
475 for current users of oral estrogen-only, 1 in 
390 for users of estrogen-progesterone containing 
norethisterone/norgestrel, and 1 in 250 for users of 
estrogen-progestin therapy containing medroxypro-
gesterone. The authors conclude that VTE risk var-

ies considerably by HT formulation and is greatest 
in users of oral estrogen-progesterone therapy con-
taining medroxyprogesterone. One case of PE could 
be avoided for every 1295 current users of oral HT 
if estrogen-only rather than estrogen-progesterone 
was used. Among combined HT users, one PE in 
700 women could be avoided by use of a proges-
tin other than medroxyprogesterone (J Thromb 
Haemost published online Sept. 10, 2012. doi: 
10.1111/j.1538-7836.2012.04919.x). These data 
follow on the Women’s Health Initiative, which 
also showed a higher risk of breast cancer for com-
bination hormone replacement therapy vs estrogen-
only therapy, but this risk is offset by the risk of 
endometrial cancer in women with an intact uterus 
on unopposed estrogen.   n

Hormone therapy and AD risk
Does the timing of menopausal HT affect the 

risk of Alzheimer’s disease (AD)? Several studies 
have suggested the timing of postmenopausal HT 
is critical, especially during the first 5 years after 
menopause when hormones appear to be somewhat 
neuroprotective. The Women’s Health Initiative 
(WHI) study clearly showed that starting HT after 
age 65 had no effect on cognition and in fact may 
be harmful. Now a new study confirms that starting 
HT immediately after menopause may have neuro-
protective benefits. In a follow-up from the Cache 
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County study, 1768 women provided a detailed his-
tory on age at menopause and use of HT between 
1995 and 2006. During this interval, 176 women 
developed AD. Women who used any type of HT 
within 5 years of menopause were at 30% less 
risk of AD (95% CI, 0.49-0.99), especially if they 
used it for 10 years or more. By contrast, woman 
who started HT 5 or more years after menopause 
did not have a decreased rate of AD. Confirming 
the WHI findings, rates of dementia were nearly 
doubled among those who began combination 
estrogen-progesterone compounds later in life. The 
authors conclude that the association of HT and 
the risk of AD may depend on the timing of use. 
HT appears to be beneficial during the critical win-
dow near menopause, but may be associated with 
an increased risk if initiated later in life. (Neurology 
2012;79:1846-1852). An accompanying editorial 
suggests that AD and coronary heart disease share 
common risk factors. WHI data show that women 
assigned to HT close to menopause had a reduc-
tion in the risk of coronary heart disease, whereas 
women given HT later in life had increased risk. 
The same seems to be true for the risk of AD. Two 
soon-to-be published studies will provide evidence 
regarding hormone effects on cognition in younger 
postmenopausal women (Neurology 2012;79:1840-
1841). The decision to initiate HT in postmeno-
pausal women is generally based on severity of 
symptoms, risk of breast cancer, risk of venous 
thromboembolic disease, and other factors. Benefits 
on cognition and potential protection against AD 
may now need to be added to the equation.   n

Chemotherapy often misunderstood 
Chemotherapy for metastatic lung or colon can-

cer may provide palliation and prolongation of life 
by weeks or months, but a new study shows that 
most patients with these diseases erroneously think 
that chemotherapy is curative. Researchers studied 
nearly 2000 patients in the Cancer Care Outcomes 
Research and Surveillance study who were alive 
4 months after diagnosis of stage IV lung cancer 
or colorectal cancer. All patients received chemo-
therapy. Overall, 69% of patients with lung cancer 
and 81% of those with colorectal cancer did not 
report understanding that chemotherapy “was not 
at all likely to cure their cancer.” This misunder-
standing about the benefits of chemotherapy was 
more prevalent among nonwhite and Hispanic 
patients as compared to non-Hispanic white 
patients (odds ratio [OR] for Hispanic patients 
2.82, 95% CI, 1.51-5.25; OR black patients 2.93, 
95% CI, 1.80-4.78). Patients who rated commu-

nication with their physician favorably also had a 
higher OR (1.90; 95% CI, 1.33-2.72). Educational 
level, functional status, and the patient’s role in 
decision making were not associated with inac-
curate beliefs about chemotherapy. The authors 
conclude that “many patients receiving chemo-
therapy for incurable cancers may not understand 
that chemotherapy is unlikely to be curative.” This 
misunderstanding suggests that patients “have not 
met the standard for true ongoing informed con-
sent” and may not accept toxic treatment with no 
reasonable hope of cure. The data also suggest that 
patients rate their doctors as better communicators 
if they are more optimistic. The authors suggest 
that honest communication is “a marker of quality 
of care” but may cause lower patient ratings (N 
Engl J Med 2012;367:1616-1625).   n

FDA actions
The FDA has approved a new drug for the treat-

ment of chronic myelogenous leukemia (CML). 
Omacetaxine mepesuccinate is a protein translation 
inhibitor that was originally identified in the 1970s 
as a potential treatment for CML as well as other 
hematologic conditions and even solid tumors. It 
was eventually dropped from development as the 
tyrosine kinase inhibitors (TKIs) became the main-
stay of therapy. Emerging resistance to imatinib and 
other TKIs has led to renewed interest in the drug. 
It was recently approved for chronic, accelerated, 
or blast-phase Philadelphia-chromosome-positive 
CML that is resistant or in patients who are intol-
erant of other therapies including TKIs. Approval 
was based on a study of patients in chronic or 
accelerated-phase CML who had been treated with 
two or more TKIs. Omacetaxine is administered 
by subcutaneous injection. It is marketed by Teva 
Pharmaceuticals as Synribo. It joins Pfizer’s bosuti-
nib (Bosulif), which also was recently approved for 
the same indication. 

The FDA has approved perampanel as adjunc-
tive treatment for partial onset seizures in patients 
12 years of age and older. The drug is the first in its 
class of noncompetitive AMPA receptor antagonists 
that are taken orally once daily. Approval was based 
on data from three Phase 3 studies of nearly 1500 
patients with partial-onset seizures which found that 
perampanel, when used as an adjunctive therapy 
with other anti-seizure medications, significantly 
reduced seizure frequency. The drug comes with a 
boxed warning regarding serious neuropsychiatric 
events including agitation, aggression, anxiety, para-
noia, euphoria, anger, and irritably. Perampanel is 
marketed by Eisai Inc. as Fycompa.   n


