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Objective. The aim of the present study was to explore the current practice and its barriers to an early antimicrobial conversion
from intravenous (IV) to oral (PO) therapy among hospitalized patients.Method. Hospital based prospective observational study
was conducted to assess the practice of an early antimicrobial IV to PO conversion and its barriers using medical chart and case-
specific physicians’ interviews, respectively, fromFebruary to September, 2014. Patient charts andmedication recordswere reviewed
for appropriateness of IV to PO conversion program every 24hrs using a pretested data collection abstraction format. Independent
samples t-test was used to compare the duration of therapy and time to clinical stability between converted and nonconverted
patients. Two-tailed P values of < 0.05 were regarded as statistically significant. Results. One hundred forty-two patients were
included in the study, of whom two-thirds (67.6%) of the patients were eligible for IV to PO antimicrobial conversion. However,
only 20.9% of patients’ timely conversion wasmade. A shorter duration of IV therapywas recorded for converted (2.80±1.87) versus
nonconverted patients (8.50±6.32), (P=0.009). The most important barriers of not converting IV to PO in clinically stable patients
were presence of comorbidity; clinicians perceived that the patient should always complete IV course of antimicrobials as a standard
practice.Conclusion. Conversion from IV to PO antimicrobials was found to be unnecessarily delayed in a significant proportion of
patients hospitalized with moderate to severe infection due to a range of different barriers. Addressing these issues has the potential
to reduce inappropriate antimicrobial use and resistance.

1. Introduction

In both the community and hospital setting, antibiotics
are being commonly prescribed to treat many common
infections. Antimicrobial drug uses in hospitals contribute
significantly to rising healthcare costs and have been reported
to account for up to 25%-50% of a pharmacy department’s
drug-acquisition budget [1–4]. As defined by the World
Health Organization (WHO), the rational use of medicines
requires that “patients receive medications appropriate to their
clinical needs, in doses that meet their own requirements, for an

adequate time, and at the lowest cost to them and their commu-
nity”. The overuse and misuse of antibiotics in hospitals have
an influence on therapeutic efficacy, microbial resistance,
and cost that make certain picture for the implementation
of programs to improve the use of antibiotics in hospitals,
particularly in countries with limited resources [5].

One of the strategies to improve rational use of antibiotics
is the implementation converting selection of antimicrobials
from intravenous (IV) to oral (PO) therapy. IV to PO therapy
conversion comprises three types: switch therapy, sequential
therapy, and step-down therapy to describe the conversion of
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IV to PO therapy, using the same or a different compound,
as soon as patients are judged to be clinically stable, without
losing antimicrobial potency [6]. The term “antimicrobial
conversion” describes the practice of converting intravenous
antimicrobial therapy to an alternative oral formulation; since
the 1990s, the IV to PO antibiotic converting programs have
been adopted in many countries. Ever since then, many stud-
ies have been carried out and had persuasively demonstrated
the efficacy, safety, and its cost effect in a health institution
[7].

Planning, implementing, and evaluating an IV to PO
therapy conversion packages, the ideal medication to include
in this programhas several characteristics.The formulation of
oral dosage form should be well-tolerated when administered
orally and have extremely good bioavailability (preferably
greater than 80%), and its use should be verified by clinical
data. Oral medications are available in multiple dosage
forms (e.g., tablets, capsules, and liquids) and dosing at a
frequency equivalent to or less than the IV medication gives
additional optimal properties and alternative options [6].
Proper identification of patients’ diagnosis, medications, and
contraindications to oral therapy are all essential aspects
for a successful IV to PO therapy conversion program [6].
Patient selection criteria for IV to PO antimicrobial therapy
conversion are signs of good clinical response, functioningGI
tract as shown by consuming and tolerating scheduled PO
medications and oral food intake without signs of nausea,
vomiting, or diarrhea [8, 9]. The patients from IV to PO
antimicrobial therapy conversion are excluded if they meet
any of following criteria: GI obstruction, malabsorption,
activeGI bleeding, seizure and risk of aspiration, hypotension
or shock, and/or intensive care unit (ICU) admission. Patients
refusing oral medication as mentioned in chart, immuno-
compromised patients, or those on antimicrobial therapy
with a more severe infection may be excluded from IV to PO
conversion program [8–10].

Even though most of the PO antimicrobial agents have
excellent bioavailability with similar antimicrobial activity
to those parenteral agents, patients who are candidates for
conversion were not timely converted to PO antimicrobial
therapy [6]. Currently, there is no established document,
guidelines, or protocol regarding IV to PO antimicrobial
therapy conversion practice in Ethiopia. This may result in
an increased cost of medication, hospital acquired infections,
work load of clinicians, pharmacists and nurses’ duties,
hospital stay, and overall healthcare system expenditure.

The escalating cost associatedwith antimicrobials use and
increased antimicrobial resistance have become of increasing
concern. A number of strategies have been developed to
address these problems. One of the simplest cost savings
stewardship initiatives is the implementation to convert
selection of antimicrobials from intravenous (IV) to oral
(PO) therapy.Many studies have documented a better clinical
outcome, reducing lengths of stay in hospital, lesser complica-
tions, and cost savings by converting patients from IV to PO
therapy [11, 12]. However, only a limited number of researches
have described antimicrobial conversion in developing coun-
tries [13] and particularly in Ethiopia [14]. Therefore, the aim
of this study was to assess the current practice and its barriers

to an early antimicrobial conversion from IV to PO therapy in
medical and surgical wards of Jimma University Specialized
Hospital (JUSH).The findings of the present study are crucial
to come up with specific recommendations for the practice
of timely antimicrobial conversion from IV to PO therapy,
which will have a paramount importance on cost and safer
use of antimicrobials.

2. Participants and Method

2.1. Study Area and Period. The study was conducted in three
medical and two surgical wards of JUSH for four months
(February–September, 2014). The medical wards have a total
of 89 beds with 12 senior physicians (specialists), 28 resident
physicians, and 44 nurses. Similarly, the two surgical wards
have 78 beds along with 6 senior physicians (specialists), 24
resident physicians, and 41 nurses. In addition, there were
various groups of students who were assigned for clinical
attachment to both wards.

2.2. Study Design. Hospital based prospective observational
study was conducted to explore the current practice and
its barriers of an early antimicrobial IV to PO conversion
using patient chart and case-specific physicians’ interviews,
respectively, at JUSH. Data regarding the current practice
of antimicrobial conversion from IV to PO therapy was
collected using a structured checklist.

2.3. Inclusion andExclusionCriteria. All patientswere admit-
ted to medical wards for pneumonia and urinary tract infec-
tions and to surgical wards for skin and soft tissue infections
(e.g., cellulitis, soft tissue laceration, and pyomyositis), and
bone and joint infections (e.g., osteomyelitis) during the time
of data collection were included to the study.

Patients with serious deep seated infections that often
require prolonged IV therapy (e.g., meningitis, endocarditis,
deep abscess, cystic fibrosis, and infection of a prosthetic
device) were excluded. In addition, patients with recognized
surgical prophylactic schemes lasting less than 24 hours,
neutropenia (leukocyte count <0.5 x 109/L), hospital acquired
pneumonia, and long treatment duration (> two months)
with unsettled working diagnosis were excluded.

2.4. DataCollection. Datawas collected by five trained nurses
working in thewards. Patient data extraction tool (in English)
had six distinct parts. To maintain the quality of the data, a
checklist was prepared and pretested for its completeness for
coverage of critical domains andwording clarity on randomly
selected patients’ record.

The first part collected demographic data including age,
sex, educational level, residence, monthly income, and type
of ward that the patient was admitted. The second section
collected information regarding diagnosis and prescribed
medications; the third section comprised patient inclusion
and exclusion criteria for converting to oral antimicrobials,
adapted from Laing et al. [15] and Senn et al. [5]. The forth
section asked physicians to respond to the barriers of an
early antimicrobial IV to PO conversion for clinically stable
patients from list of possible reasons or open ended question.
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The fifth section comprised the duration of antimicrobial
therapy, clinical stability, and hospital stay. The sixth section
also consisted of vital sign sheet together with route of
antimicrobial administration

Within 24 hrs upon admission, data of all patients and
their routes of antimicrobial (IV/ orally) were assessed and
recorded. Criteria for clinical stability in hospitalized patients
were defined as normalization of vital signs such as heart
rate <100 beats per minute; respiratory rate, <25 breaths
per minute; temperature, < 37.8∘C; oxygen saturation, >92%
devoid of further administration of oxygen; normal blood
pressure without the demand for saline infusion or vaso-
pressive medication; and normal mental status that appeared
following the onset of infection [16, 17]. If patientswere able to
swallow and were relived nausea and/or vomiting they were
noticeable as “able to take oral medication”.The vital signs not
documented in the medical chart were recorded by the data
collector nurses. Recording of clinical data continued after a
patient was converted to oral antibiotics for at least 72 hrs.

2.5. Data Processing and Analysis. The collected data was
cleaned, categorized, and coded and was entered in Epi info
version 7. The data were entered and analyzed using SPSS
for windows version 21.0. Two-tailed P values of < 0.05 were
considered statistically significant.

Independent samples t-test was used to compare the
duration of therapy, time to clinical stability, observation
period after conversion, length of hospital stay, and total
antibiotic acquisition costs between converted and noncon-
verted patients.

3. Results

3.1. Sociodemographic Data. A total of 164 patients who had
been admitted in JUSHwith a disease of community acquired
pneumonia (CAP), urinary tract infection (UTI), and skin
and soft tissue infections (SSTI)were included in the study.Of
them, twenty-two patients were excluded due to two patients
who had a long duration of antibiotics treatment (> two
months) with difficulty of diagnosis conformation. Seven
patients had missing data and thirteen patients died before
intravenous to oral conversion. Of these, 142 patients were
analyzed (Table 1).

The mean age of patients was 39.45 (± 16.44) and 72
(50.7%) females. The four most common admission diag-
noses were CAP (67.6%), SSTI (9.9%), CAP plus UTI (9.9%),
and UTI (8.5%). One hundred two (71.8%) patients had
one or more comorbid diseases; the top three chronic dis-
eases before hospital admission were cardiovascular disease
(54.9%), tuberculosis (25.5%), and diabetes mellitus (11.8%)
(see Table 2).

3.2. Barriers for Early IV to PO Conversion. By the use of
patients-specific interviews, we had asked a total of 28 attend-
ing physicians about the barriers of an early antimicrobials
IV to PO conversion in clinically stable patients. Of them,
8 (28.6%) clinicians reported that due to the presence of
comorbidities. In addition, one resident physician responded

Table 1: Sociodemographic characteristics of patients at JimmaUni-
versity Specialized Hospital, South West Ethiopia, February–Sep-
tember, 2014 (n=142).

Characteristics Respondents
N (%)

Demographic data
Subjects 142(100)
Age in years 39.45 ± 16.44
Gender

Male 70(49.3)
Females 72(50.7)

Educational level
Illiterate 78(54.9)
Primary school 36(25.4)
Secondary school 18(12.7)
College and above 10(7.0)

Residence
Urban 66(46.5)
Rural 76(53.5)

Monthly income
<501 36(25.4)
501-1000 84(59.2)
1001-2000 18(12.7)
Above 2000 4(2.8)

that the patient already bought IV medications once (see
Figure 1).

3.3. Incidence of Antimicrobial IV to PO Conversion. From a
total of 142 patients, 96 (67.6%)who started IV antimicrobials
were eligible for intravenous to oral antimicrobial conversion.
However, from eligible subjects only 20 (20.9%) patients were
timely converted, 44 (45.8%) patients could have been con-
verted but not converted, 26 (27.1%) patients were IV stopped
at point that converting become possible, and 6 (6.3%) of
patients were converted without fulfilling eligibility criteria
(see Figure 2).

3.4. Antimicrobials Prescribed, Time to Clinical Stability,
Observation Period after Conversion, and Length of Hospital
Stay. The total of 106 (74.6%) records of patients receiving
ceftriaxone was reviewed. Out of these, each of four patients
received ampicillin and cloxacillin plus metronidazole. Also,
cloxacillin plus chloramphenicol was prescribed to 16 (11.3%)
patients and also 4 patients received ceftazidime. The most
common oral antimicrobial prescribed for conversion pro-
gram was amoxicillin with or without clavulanic acid 51.8%
(28/54) and chloramphenicol plus cloxacillin 29.6% (16/54).
The time taken for a patient to reach clinical stability
was 6.04±3.25 (n=136). Converted patients commonly had
a shorter time to clinical stability (1.03–5.77 days) than
nonconverted patients (3.37–7.45 days) (P=0.020).

Converted patients were observed in hospital after the
initiation of oral therapy for a mean of 5.18 days; as a result
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Figure 1: Physicians’ response about barriers of an early antimicrobial IV to PO conversion practice at JimmaUniversity Specialized Hospital,
South West Ethiopia, February–September 2014 (n=28).
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Figure 2: The percentage of patients in the incidence of antimicrobial IV to PO conversion at Jimma University Specialized Hospital, South
West Ethiopia, February–September 2014 (n=96).
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Table 2: Pattern of diseases and prescribed drugs for intravenous to
oral converting practice at Jimma University Specialized Hospital,
South West Ethiopia, February–September, 2014 (n=142 ).

Characteristics Respondents
N (%)

Diagnosis for antimicrobial therapy (n= 142)
Community acquired Pneumonia(CAP) 96(67.6)
Skin and soft tissue infection 14(9.9)
Community acquired pneumonia + UTI 14(9.9)
Urinary tract infection (UTI) 12(8.5)
Bone and joint infection 4(2.8)
Urinary tract infection + bone and joint infection 2(1.4)

Co-morbidity (n=102)
Cardio vascular disease (CVD) 56(54.9)
Tuberculosis 26(25.5)
Diabetes mellitus 12(11.8)
Human immunodeficiency virus (HIV) 2(2.0)
>1 Co-morbidity 6(6.0)

Patients were receiving intravenous
antimicrobials (n=142)

Ceftriaxone 106(74.6)
Chloramphenicol + Cloxacillin 16(11.3)
Ceftazidime 4(2.8)
Ampicillin + Ceftriaxone 4(2.8)
Ceftriaxone + Cloxacillin + Metronidazole 4(2.8)
Cloxacillin + Ceftriaxone 2(1.4)
Gentamicin +Ceftriaxone 2(1.4)

converted patients (9.0±5.23) spent short duration in hospital
than nonconverted patients (13.45±5.48) (P=0.039).

3.5. Duration of IVAntimicrobialTherapy. Ashorter duration
of IV therapy was recorded for converted (3.30 ± 2.26) versus
nonconverted patients (8.64 ± 2.70) (P=0.009). Also, the
duration of IV therapy received by nonconverted patients
after clinical stability was 1.14–5.32 days (3.23± 2.09). The
number of IV antimicrobial prescriptions for which duration
of treatment was specified by physicians was 87 (see Table 3).

3.6. Cost Implications. Regarding the cost of medication, a
total amount of Ethiopia birr 3074.84 (n=20) was saved for
converted patients and a further Ethiopia birr 4080.06 (n=
44) could have been saved if nonconverted patients had also
been converted.

3.7. Combined Use of IV Antibiotics and Oral Medications.
All CAP patients, while being admitted in ward, immediately
took IV ceftriaxone or ceftazidime with oral doxycycline even
if the patient was not candidate to oral medication due to
the absence of IV first line drug that could be substituted
by oral doxycycline. Among eligibility criteria for IV to PO
conversion, the patients able to tolerate oral medications
were important. In addition, it was valuable to document

Table 3: Intravenous to oral antimicrobial therapy conversion
outcomes at Jimma University Specialized Hospital, South West
Ethiopia, February–September, 2014.

Variable Implementation
Duration of IV therapy

all patients
mean± SD 7.66 ± 3.25 (n=142)
median; range 7; 0 – 15

converted patients
mean± SD 3.30 ± 2.26 (n=20)

non-converted patients
mean± SD 8.64 ± 2.70 (n=44)

Time to clinical stability (days )
all patients

mean± SD 6.04± 3.25 (n=136)
median; range 5;0 – 16

converted patients
mean± SD 3.40± 2.37 (n=20)

non-converted patients
mean± SD 8.69± 3.73(n=44)

Observation period after conversion (days )
mean± SD 5.18± 4.60 (n=28)
median; range 4.5;0 – 15

Duration of IV therapy after clinical
stability for non-converted patients (days)

mean ±SD 3.23± 2.09 (n=44)
median; range 3; 0 – 8

Number of IV antimicrobial prescriptions
for which duration was specified (n=total
number of prescriptions)

7(n=174)

Length of hospital stay (days)
all patients

mean± SD 13.42 ± 7.89(n=142)
median; range 11; 1 – 44

converted patients
mean± SD 9.0 ± 5.23 (n=20)

non-converted patients
mean± SD 13.45 ± 5.48 (n=44)

Total antibiotic acquisition costs (birr) 24495.04
Cost saving analysis
Total amount saved
Converted groups 3074.84 (n=20)
Non-converted groups 4080.06 (n= 44)

the number of oral prescribed drugs for and received by
the patients on top of IV antimicrobial therapy. The number
of oral drug prescriptions issued to inpatients beside IV
antimicrobial therapy was 96. Furthermore, the fact that near
half of patients 45.07% ( 64/142) received oral drugs along
with IV antimicrobial therapy indicated that more than half
of patients had gastrointestinal absorption problems or PO
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medication might not be required. However, all CAP patients
were taking oral doxycycline from the beginning.

4. Discussion

To the best of our knowledge, this is the second study carried
out in Africa with the greatest challenge to the effective
treatment of infectious disease due to antimicrobial resistance
and escalating costs of antimicrobials with the suitability of
converting antibiotic therapy from the intravenous to the oral
route.

An appropriate antimicrobial utilization is a cornerstone
for the containment of antimicrobial resistance and good
clinical and economic outcomes. Antibiotic resistance is one
of the most urgent public health problems of increasing
magnitude and probing effective way out to address this
difficulty. With the aim of decreasing the selective pressure
of antibiotics, it is useful to make sure that when antibiotics
are used, they are used properly by tackling unnecessary
use of IV antibiotics; smooth and timely conversion to oral
antibiotics package could reduce hospital acquired disease
complication from IV antibiotic delivery, reduce length of
stay in the hospital, and reduce overall use of antibiotics
and associated costs of antibiotics. This study was therefore
designed to assess the current practice and its barriers to
an early antimicrobial IV to PO conversion in hospitalized
patients at JUSH.

The higher proportion of admission diagnosis was CAP
(67.6%) and the most frequent chronic disease present
before admission was cardiovascular disease (54.9%). Those
findings are consistent with the previous study in South
Africa 2011 [18]. Conversely, Kari E. Kurtzhalts et al., 2015,
studied 174 patients being treated for community acquired
and healthcare-associated pneumonia and found a comor-
bid disease such as chronic obstructive pulmonary disease
43.68% (76), diabetes 32.76% (57), and heart failure 27.01%
(47), respectively [19]. The proportion of converted patients
20.8% (20/96) in this study was higher from that reported by
VanNiekerk et al. 2012 (13%) [18]. Published studies enrolling
patients with various infectious diseases in several European
countries and the USA suggest that ∼30% to more than
50% of patients could be switched from IV to PO antibiotic
therapy [20–24]. These rates are lower than those observed
within this study hospital (20.8%). So, considerations of
possible conversions are low in a resource limited country like
Ethiopia.

Themean time to clinical stability in patients hospitalized
(6.04 ± 3.25 days) was slightly increased from the previous
studies in preimplementation phase (4.7±2.5) byVanNiekerk
et al. 2012 [18] and that also revealed 2.0–4.0 days as the
suitable time for IV therapy to be reevaluated [5, 25, 26].
The increase in time to clinical stability might raise the
inquiry of whether antimicrobials were given for either too
long (unnecessary use) or too short (risk of relapse) period.
However, the decision to conversion was left to the attending
physicians and, thus, it was assumed that patients were
appropriately converted according to the discretion of the
physician with the help of the conversion criteria. After
conversion, most of the converted patients stayed in hospital.

This could be linked to the high incidence of comorbid
conditions, such as cardiovascular disease, tuberculosis, and
diabetes mellitus or socioeconomic factors (a lack of money,
absence of reliable family members, and/or the absence of
equipped facility for continued care). Other reasons could
include (i) physicians reluctant to discharging patients; (ii)
patients not assessed on a daily basis; (iii) physicians waiting
for further diagnostic workup, similar to previous studies
[15, 25]; (iv) the influence of consumerist dynamics within
the doctor–patient relationship and resultant practices to
avoid conflict or even litigation; and (v) ripple effects of
hierarchical structures within medical team in terms of
juniors making timely changes to antibiotic prescriptions
[27].

The median length of hospitalization for patients in this
study (11 days) (Table 3) was slightly higher to the median
length of hospitalization reported by Van Niekerk et al. 2012,
(9.2 days) at preimplementation phase [18]; this could bemost
of patients in this study having a severe infection as compared
to the previous study. The number of prescriptions for which
IV antimicrobials duration was specified by physicians in
this study 7(n=174) was decreased from the prior work by
Van Niekerk et al. 2012, 40 (n=204) at preimplementation
phase [18]. The possible reasons for this difference could
be differences in patient demographics and less availability
of alternative medication in the current study hospital. The
median duration of IV antimicrobial in the present study
(7 days) was close to the previous study by Mertz et al.
[25] (6 days) at control phase. The mean time of IV therapy
after clinical stability for nonconverted patients in this study
(3.23 ± 2.09 days) was consistent with the prior work by
Van Niekerk et al. [18] ( 3.8 ± 2.4). In the current study, the
considerable decrease in the duration of IV therapy led to
substantial drug-acquisition cost savings of up to 3074.84 birr
(n=20) or $ 111.76 (n=20) in the converted patients.This result
was similar to finding in the prior work by Van Niekerk et al.
[18], $ 113.63 (n=19) at preimplementation phase.

In this study, all CAP patients at the time of admission
were taking oral doxycycline along with IV ceftriaxone or
ceftazidime, even if the patient was not candidate for oral
medication, due to the absence of first line IVmedication that
could substitute oral doxycycline. A recent survey discovered
that pharmacists in the USA regard gastrointestinal func-
tionality as one of the most important criteria for converting
from IV to oral therapy [28]. In the current study, near half
of patients 45.07% (64/142) received oral drugs while on
IV antimicrobial therapy this indicated that more than half
of patients had gastrointestinal absorption problems or it
might not require PO medication. However, all community
acquired pneumonia patients were taking oral doxycycline
from the beginning. This implies that since 45.0% of patients
received oral medication while on IV antimicrobial therapy,
the number of patients that can take oral medication could
have been even higher than the converted patients in current
study (20.8%) and other study reports [29]. This study has
taken into account that certain clinical conditions, such
as infective endocarditis, meningitis, deep abscess, cystic
fibrosis, infection of a prosthetic device, and neutropenia,
require IV therapy even though the patient can take oral
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medication (due to the pharmacokinetic/pharmacodynamic
criteria of the antimicrobial).

To know the perceived barriers to an early antimicrobial
IV to PO conversion strategy from the treating physicians,
theywere asked case-specific query using structured checklist
and responded with the following reasons: patients with
the presence of comorbid disease 28.6% (8/28), the patients
that should receive standard duration of IV antimicrobials
(IV antibiotics were perceived as more potent and having
significant mythical qualities) 25.0% (7/28), and those who
forget to convert from IV to PO medication 21.4% (6/28).
These findings were consistent with the study done by
Warburton et al., 2014 [30]. Conversely, those findings were
inconsistent with the theory response (physician specific
questionnaire) about reasons of continuing IV therapy com-
prising clinical instability 97.2% (106/109), uncertainty about
gastrointestinal function 84.4 (92/109), and uncertainty as
to whether the oral alternatives achieve effective tissue level
78.0% (85/109). It is therefore likely that the majority of the
barriers identified in this study could be reduced by means
of an educational intervention [31, 32]. These results suggest
important policy implications for Ethiopia that should be
further investigated in larger patient samples across the coun-
try.

5. Conclusion

Conversion from intravenous to oral antimicrobials was
found to be unnecessarily delayed in a significant proportion
of patients hospitalized withmoderate to severe infection due
to a range of different barriers. Addressing these issues has
the potential to reduce inappropriate antimicrobial use and
resistance.

In effect, the preliminary finding of this research opens
a road map for further exploration of practice and perceived
barriers for effective implementation of intravenous to oral
conversion at hospitals. Clinical pharmacist and treating
physicians should come together to work hand-in-hand to
improve the practice of antimicrobials therapy. As the impact
of intravenous to oral conversion on the incidence of IV
device-related infections and rate of relapse and detailed cost
containment issue were not assessed in the current study, it is
also clear that further studies are necessary for investigating
these aspects.
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