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Antibiotic stewardship program (ASP) implementation in humanitarian settings is a new endeavor. Doctors
Without Borders/Médecins Sans Frontières introduced an ASP within a hospital in Amman, Jordan, where
patients from Iraq, Syria, and Yemen with chronic, often multidrug-resistant, infections related to
war are managed. Antibiotics were reviewed, and real-time recommendations were made to optimize
choice, dose, duration, and route by a small team. Over the first year of implementation, acceptance of
the ASP’s recommendations improved. When compared with the year prior to implementation, antibi-
otic cost in 2014 declined considerably from approximately $252,077 (average, $21,006/month) to <$159,948
($13,329/month), and a reduction in use of broad-spectrum agents was observed. An ASP in a humani-
tarian surgical hospital proved acceptable and effective, reducing antibiotic expenditures and use of broad-
spectrum agents.
© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier

Inc. All rights reserved.

Antibiotic resistance is growing in low- andmiddle-income coun-
tries (LMICs), and antibiotic overuse is considered the major driver.
Antibiotic stewardship programs (ASPs) aim to promote more
optimal antibiotic use in hospitalized patients with some provid-
ing real-time support for better prescribing.1 ASPs have been shown,
in high-income settings, to reduce emergence of antibiotic resis-
tance in hospitals, lower costs, and improve care quality, but few
ASPs have been established in LMICs.2-4

In 2006, Médecins Sans Frontières (MSF) opened a surgical
program in Amman, Jordan, for Iraqi victims of war, with a focus on
surgicalmanagement of injury that couldnot bedefinitivelymanaged

in Iraq. Prior to arrival for definitive care, themedian time since initial
injurywas 19months, and themedian number of prior surgical pro-
cedureswas 4 (interquartile range, 2-6). The surgical program grew
to include patients from Syria and Yemen.5 Existing orthopedic in-
fection was found to be common in patients at program entry, and
the prevalence of multidrug-resistant pathogens was high.6,7

To optimize management of chronic trauma-related infections,
a medical-surgical strategy was established, a collaboration with a
local microbiology laboratory was developed, and broad-spectrum
antibiotics, including glycopeptides (vancomycin), extended-
spectrum aminoglycosides (amikacin), and carbapenems (imipenem),
active against multidrug-resistant strains, were introduced for the
first time in an MSF hospital. However, in the absence of support
for optimized prescribing practices, broad-spectrum antibiotic use
increased, opportunities for parenteral to oral antibiotic transi-
tions were missed, unnecessarily postsurgical antibiotic prophylaxis
was sometimes given, and as a result overall program costs escalated.

LOCAL SETTING

TheMSF surgical program typically admits 50 patients permonth,
with most patients originating from Syria, Iraq, and Yemen.

* Address correspondence to Richard A. Murphy, MD, Division of Infectious
Diseases, Harbor-UCLA Medical Center, 1000 W Carson St, Box 466, Torrance, CA
90509.

E-mail address: rmurphy@labiomed.org (R.A. Murphy).
Conflicts of Interest: None to report.
Additional Information: The protocols of the Médecins Sans Frontières (MSF)

Amman surgical project were approved within the framework of a formal agree-
ment betweenMSF, the Jordanian Red Crescent, and the JordanianMinistry of Health.
The present study involved the analysis of data collected for monitoring and eval-
uation and therefore satisfied the criteria for reports using routinely collected
programmatic data, set by the MSF independent Ethics Review Board in Geneva,
Switzerland.

0196-6553/© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ajic.2016.03.036

American Journal of Infection Control 44 (2016) 1381-4

Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.aj ic journal .org

American Journal of 
Infection Control

mailto:rmurphy@labiomed.org
http://dx.doi.org/10.1016/j.ajic.2016.03.036
http://dx.doi.org/10.1016/j.ajic.2016.03.036
http://www.sciencedirect.com/science/journal/01966553
http://www.ajicjournal.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajic.2016.03.036&domain=pdf


On average, monthly there are 140 surgeries, 120 inpatient admis-
sions, and 800 outpatient consultations; there are approximately
220 patients in Amman under management at any given time. On
project admission, all patients with suspected chronic osteomyeli-
tis (amounting to >50% of admitted patients) based on prevalent sinus
tract discharge from bone or chronic nonunion undergo surgical ex-
ploration and debridement, at which time intraoperative cultures
are routinely obtained. Among patients with infection at admis-
sion, the most common pathogens were cephalosporin-resistant
Enterobacteriaceae or methicillin-resistant Staphylococcus aureus.4

An infection control program in the hospital includes an infection
control focal point, an infection control committee, and a commit-
ted hospital management. Monitoring for nosocomial infections is
active with a focus on surgical site infection. Cohort isolation is en-
forced for patients with multidrug-resistance pathogens.

APPROACH

On October 1, 2013, MSF implemented an ASP within the frame-
work recommended by the Centers for Disease Control and
Prevention with the core elements of leadership, commitment,
accountability, drug expertise, action, tracking, reporting, and
education.8 The main activity of the ASP team was to review new
hospital antibiotic prescriptions and make real-time recommen-
dations to optimize antibiotic choice, dose, duration, and route based
on MSF treatment protocols and patient-level microbiology results.
An experienced, existing project physician was promoted to be the
antibiotic focal point (AFP) and led the program in collaboration with
a pharmacist, both under the supervision of the hospital manager.
The aim of the AFP within the Amman project was to assure good
bug-drug match, to narrow the spectrum of parenteral antibiotics,
to transition to oral antibiotics when appropriate, to consider
comorbidities and drug-drug interactions in decisions, and to stop
antibiotics when intraoperative cultures were sterile.

Although given protected time for reviewing prescriptions,
liaising with surgical staff to assure implementation of recommen-
dations, and creating monthly reports, the AFP remained engaged
in clinical care as part of the overall hospital team. The pharma-
cist was as an active part of the ASP whose focus was appropriate
drug dosing, review of potential drug-drug interactions, and—in
collaboration with nursing—assuring optimized antibiotic admin-
istration, particularly for special patient groups. The pharmacist
implemented tools for the nursing staff, including the develop-
ment of tables outlining the appropriate administration of common
antibiotics, and provided regular in-service trainings. The pharma-
cist also contributed knowledge of cost, current antibiotic inventory,
and could suggest the substitution of an equivalent drugwhen short-
ages demanded it.

Weekly multidisciplinary antibiotic rounds provided the forum
where the members of the ASP team could interact with each other
andwith hospital stakeholders, including the infection control nurse,
surgeons, and nursing staff. The agenda included current hospital

antibiotic use, review of current patients receiving parenteral an-
tibiotics with a focus on oral antibiotic transition, patient issues
affecting antibiotic management (eg, adverse drug events), and align-
ing antibiotic strategy with planned surgical interventions. The AFP
recorded—for each stewardship interaction—the antibiotic recom-
mendation, uptake recommendation, reason for rejection (if
necessary), and if there was a need for adjudication by an outside
specialist. For contentious or complex cases, an infectious dis-
eases specialist was available (R.A.M.) for telemedicine consultation,
allowing some management controversies to be resolved by a spe-
cialist outside of the hospital. The infectious diseases specialist also
provided regular remote mentoring to the AFP. The activities of the
ASP were recorded in a monthly report that was shared within the
organization.

RELEVANT CHANGES

During the initial year of implementation, an average of 22 sur-
gical patients initiated antibiotic treatment monthly. The volume
of patients starting antibiotics as inpatients remained relatively con-
sistent throughout the first year of the ASP (Table 1). In the period
from February-March, 52 patients initiated antibiotics; in April-
June 72 patients initiated antibiotics; in July-September 52 patients
initiated antibiotics; and in October-December 57 patients initi-
ated antibiotics. Overall, all 233 patients requiring inpatient
antibiotics in 2014 were reviewed during antibiotic rounds
(Box 1).

In the first year of implementation, a modification was recom-
mended in the original antibiotic prescription in 106 of 233 patients
(45%). Recommendations were accepted by surgical staff in 94 of
106 patients (88%), with the rate of acceptance increasing with each
quarter: in February-March, 18 of 23 changes (78%) were ac-
cepted; in April-June, 18 of 22 changes (82%) were accepted; in
July-September, 25 of 27 changes (93%) were accepted; and in
October-December, 33 of 34 changes (97%) were accepted. Over the

Table 1
Process indicators for implementation of antibiotic stewardship in a humanitarian surgical project, Amman, Jordan

Time period

Initiating
antibiotic,

n

Changes
suggested,

n (%)

Changes
accepted,
n (%) Reason for rejection

Referred to infectious
diseases specialist,

n (%)

February-March 2013 52 23 (44) 18 (78) Presence of internal hardware; patient allergies/previous reported intolerance
to suggested antibiotic; reason cannot be explained or classified

7 (13)

April-June 2013 72 22 (31) 18 (82) High clinical suspicion/elevated CRP; patient nearing end of planned therapy
(2); reason cannot be explained or classified (2)

10 (14)

July-September 2013 52 27 (52) 25 (93) High clinical suspicion/elevated CRP (2) 11 (21)
October-December 2013 57 34 (60) 33 (97) Patient allergies/previous reported intolerance to suggested antibiotic 8 (14)

CRP, C-reactive protein.

Box 1 Lessons learned

• A simple antibiotic stewardship model that places one an-
tibiotic focal point physician and one pharmacist at the
center of hospital prescribing was feasible and effective, re-
ducing hospital antibiotic expenditures.

• A nonspecialist physician can lead antibiotic stewardship in
contexts where specialists in infectious diseases are not
readily available.

• Implementation of inpatient antibiotic stewardship led to
recognition of related needs, specifically to other clinical care
quality improvements, including follow-up of patients re-
ceiving outpatient antibiotic enhanced therapy.
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