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Objectives: To describe real-world treatment patterns and health care resource use and to estimate 

opportunities for early-switch (ES) from intravenous (IV) to oral (PO) antibiotics and early- discharge 

(ED) for patients hospitalized in the United Arab Emirates (UAE) with  methicillin-resistant 

 Staphylococcus aureus (MRSA) complicated skin and soft tissue infections.

Methods: This retrospective observational medical chart review study enrolled physicians 

from four UAE sites to collect data for 24 patients with documented MRSA complicated skin 

and soft tissue infections, hospitalized between July 2010 and June 2011, and discharged alive 

by July 2011. Data include clinical characteristics and outcomes, hospital length of stay (LOS), 

MRSA-targeted IV and PO antibiotic use, and ES and ED eligibility using literature-based and 

expert-validated criteria.

Results: Five included patients (20.8%) were switched from IV to PO antibiotics while being 

inpatients. Actual length of MRSA-active treatment was 10.8±7.0 days, with 9.8±6.6 days of 

IV therapy. Patients were hospitalized for a mean 13.9±9.3 days. The most frequent initial 

 MRSA-active therapies used were vancomycin (37.5%), linezolid (16.7%), and clindamycin 

(16.7%). Eight patients were discharged with MRSA-active antibiotics, with linezolid prescribed 

most frequently (n=3; 37.5%). Fifteen patients (62.5%) met ES criteria and potentially could have 

discontinued IV therapy 8.3±6.0 days sooner, and eight (33.3%) met ED criteria and potentially 

could have been discharged 10.9±5.8 days earlier.

Conclusion: While approximately one-fifth of patients were switched from IV to PO antibiotics 

in the UAE, there were clear opportunities for further optimization of health care resource use. 

Over half of UAE patients hospitalized for MRSA complicated skin and soft tissue infections 

could be eligible for ES, with one-third eligible for ED opportunities, resulting in substantial 

potential for reductions in IV days and bed days.

Keywords: IV-to-PO switch, length of stay, clinical criteria, antibiotic therapy, economics

Introduction
Patients who are hospitalized due to complicated skin and soft tissue infections (cSSTIs) 

caused by methicillin-resistant Staphylococcus aureus (MRSA) represent a substantial 

clinical and economic burden.1–3 Standard treatment options for patients with MRSA 

cSSTIs include intravenous (IV) antibiotic therapy, frequently using vancomycin. 

Although these infections have a relatively low risk of complications, readmissions, or 
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mortality once the patient is stabilized, patients often remain 

in the hospital for the full duration of treatment.

Treatment options are available that allow some of these 

patients to complete therapy outside the hospital through 

either outpatient parenteral antibiotic therapy (OPAT) or 

oral (PO) antibiotic therapy, with PO therapy preferred by 

patients in many settings.4,5 There are several PO therapies 

with activity against MRSA available as options for patients 

with MRSA cSSTIs, including clindamycin, linezolid, 

and rifampicin, in combination with another active agent, 

doxycycline, and trimethoprim/sulfamethoxazole.  Selection 

must be guided by local susceptibility data, as MRSA isolate 

resistance varies; it should also consider properties such as 

tolerability, bioavailability, and efficacy in patients with 

complicated disease.6,7

Epidemiologic reports of MRSA burden in the Middle 

East vary by country but suggest rates of 20%–60% in Staph-

ylococcus aureus isolates from blood cultures.8 Data specific 

to MRSA are very limited in the Middle East despite the 

growing information needs of clinical and policy decision-

makers for real-world treatment patterns and opportunities 

to improve efficiency of care. Recently, the largest real-world 

chart review of MRSA cSSTI in 12 European countries was 

reported.9,10 This study evaluated the proportion of patients 

who, in current practice, are actually switched from IV to PO 

therapy or are discharged on OPAT. In addition, it sought to 

determine the proportion of patients who may be eligible for 

IV-to-PO switch (early switch [ES]) and early discharge (ED) 

from inpatient to outpatient IV or PO antibiotic therapy, using 

a set of literature-based, expert-validated criteria. Our aim 

was to apply this study concept using the same criteria-based 

approach to emerging markets through a real-world study 

of treatment patterns, health care resource use, and criteria-

based assessment of ES and ED opportunities in patients with 

MRSA cSSTIs in the United Arab Emirates (UAE).

Methods
This retrospective observational medical chart review study 

was an extension of a chart review in 12 European countries, 

which has been published elsewhere.9,10 Data were collected 

in the UAE between November 2012 and February 2013 

from medical charts of patients treated for documented 

MRSA cSSTI admitted to the hospital from July 1, 2010, 

through June 30, 2011, and discharged alive by July 31, 

2011. Collected data included clinical and resource utilization 

outcomes and real-world treatment patterns, including treat-

ments utilized, IV antibiotic therapy duration, and hospital 

length of stay (LOS); these were documented for MRSA 

cSSTI patients. Patients who could have been switched from 

IV to PO MRSA therapy and those who could have been dis-

charged earlier (ie, using oral antibiotics or OPAT) based on 

eligibility criteria (Table 1) were identified and the potential 

reduction in IV-line usage for antibiotic administration and 

hospital LOS was calculated.

Patient selection
Study investigators (hospital-based infectious disease 

specialists, internal medicine specialists with an infectious 

disease sub-specialty, and medical microbiologists) identi-

fied patients who had a microbiologically confirmed MRSA 

cSSTI, such as deep/extensive cellulitis, infected wound or 

ulcer, major abscess, or other soft tissue infections requiring 

substantial surgical intervention, and received $3 days of 

IV anti-MRSA antibiotics as determined by their physician. 

Anti-MRSA antibiotics included, but were not limited to, 

the following: clindamycin, daptomycin, fusidic acid, lin-

ezolid, rifampicin, teicoplanin, tigecycline, trimethoprim/ 

sulfamethoxazole, and vancomycin.

Table 1 Patient and disease characteristics

All UAE 
patients  
(N=24)

IV-to-PO 
switch  
(N=5)

IV-only 
(N=19)

age, mean ± sD 50.2±16.1 54.2±16.3 49.1±16.3
Male, n (%) 11 (45.8%) 1 (20.0%) 10 (52.6%)
asian, n (%) 22 (91.7%) 3 (60.0%) 19 (100.0%)
charlson comorbidity  
Index, mean ± sD

2.2±2.9 2.2±2.9 2.2±2.9

Primary reason for  
hospitalization is treatment  
of MRsa cssTI, n (%)

16 (66.7%) 4 (80.0%) 12 (63.2%)

Timing of cssTI diagnosis, n (%)
 at hospital admission 16 (66.7%) 4 (80.0%) 12 (63.2%)
 1–3 days after admission 2 (8.3%) 0 (0.0%) 2 (10.5%)
 4+ days after admission 6 (25.0%) 1 (20.0%) 5 (26.3%)
Type of cssTI, n (%)
 surgical site infection 10 (41.7%) 2 (40.0%) 8 (42.1%)
 Major abscess 12 (50.0%) 3 (60.0%) 9 (47.4%)
 Deep/extensive cellulitis 2 (8.3%) 0 (0.0%) 2 (10.5%)
cssTI location, n (%)
 head/skull/neck 3 (12.5%) 0 (0.0%) 3 (15.8%)
 Torso/abdomen 16 (66.7%) 5 (100.0%) 11 (57.9%)
 Upper extremity 1 (4.2%) 0 (0.0%) 1 (5.3%)
 lower extremity 4 (16.7%) 0 (0.0%) 4 (21.1%)
sepsis, severe sepsis, or  
septic shock during cssTI  
episode, n (%)

0 (0.0%) 0 (0.0%) 0 (0.0%)

Abbreviations: cssTI, complicated skin and soft tissue infection; IV, intravenous; 
MRsa, Methicillin-resistant Staphylococcus aureus; PO, oral; sD, standard deviation; 
Uae, United arab emirates.
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Patients treated for the same cSSTI within 3 months of 

hospitalization and those with suspected or proven diabetic 

foot infections, osteomyelitis, infective endocarditis, men-

ingitis, joint infections, necrotizing soft tissue infections, 

gangrene, prosthetic joint infection, or prosthetic implant/

device infection were excluded from the study. Additionally, 

patients were excluded from the study if they were pregnant 

or lactating, had significant concomitant infection at other 

sites, were immunosuppressed (eg, diagnosed hematologic 

malignancy, neutropenia, or rheumatoid arthritis; receiving 

chronic steroids or cancer chemotherapy), or enrolled in 

another cSSTI-related clinical trial.

actual treatment patterns
Actual treatment patterns were summarized in terms of the 

total length of antibiotic therapy, length of IV antibiotic 

therapy, and LOS. The actual length of therapy was cal-

culated as the time between initiation of MRSA-targeted 

therapy and last day of MRSA-targeted therapy or discharge. 

IV length of therapy included only the subset of those days 

for which IV antibiotics were prescribed. LOS was calculated 

as the number of days from hospital admission for patients 

admitted for cSSTI, or cSSTI diagnosis date and hospital 

discharge. Time to MRSA-active therapy, number of lines of 

 MRSA-active therapy, first and last MRSA-active antibiotics 

used, and frequency of MRSA-targeted antibiotics at hospital 

discharge were also evaluated.

Opportunities for es and eD
ES and ED eligibility criteria for use in real-world clinical 

settings were created using literature review11–17 and expert 

consensus opinion. ES eligibility required the patient to 

meet all the following criteria prior to IV antibiotic discontin-

uation: stable clinical infection, afebrile/temperature ,38°C 

for 24 hours, normalized white blood cell count (4×109/L, 

white blood cell ,12×109/L), no unexplained tachycardia, 

systolic blood pressure $100 mg Hg (for OPAT), and oral 

fluids/medications/diet tolerated with no gastrointestinal 

absorption problems. ED eligibility, at a minimum, required 

the patient to meet all the criteria discussed earlier for ES 

prior to discharge, with no reason to remain in the hospital 

except for infection management.

For patients who were ES eligible, the hypothetical length 

of IV therapy was calculated as the days between the start of 

initial MRSA-targeted IV antibiotic administration and the 

date when patients satisfied the last of the key ES criteria. 

For patients who were ED eligible, hypothetical LOS was 

calculated as the days between when patients were admitted 

if their reason for admission was for cSSTI or the date on 

which the cSSTI was diagnosed, and the date when the last 

ED criteria was met. To understand the potential economic 

impact of ED, the estimated mean cost per bed days saved in 

ED-eligible patients was calculated by multiplying the bed 

days saved by a UAE-specific unit cost of $575.08 (2691 

dirhams) per bed day based on World Health Organization-

reported unit costs for providing a UAE hospital bed day in 

the year 2007;18 this was reported in international dollars 

(local currency units) and adjusted for inflation to the year 

2012.19 Costs included by the World Health Organization 

represent the “hotel” component of hospital costs, such as 

personnel, capital, and food, and do not include drug and 

diagnostic test costs.

statistical analysis
Descriptive analyses were conducted for all patients, and 

stratified by whether patients received IV-only antibiotics or 

were switched from IV to PO. No formal statistical testing 

was undertaken to compare IV-only and IV-to-PO switched 

patients, given the limited sample sizes.

Results
While the initial intent was to collect data from approximately 

ten sites, due to low prevalence of MRSA cSSTI, a total of 

19 sites were recruited from which four sites were able to 

identify 24 eligible patients.

Patient and clinical characteristics
The majority of patients were Asian with an average age at 

hospital admission of 50.2 years and an almost even split 

between males and females (Table 2). Fourteen patients 

(58.3%) reported comorbidities, with diabetes (50%), con-

gestive heart failure (16.7%), and chronic pulmonary disease 

(16.7%) being most frequently reported.

Two-thirds of patients reported treatment of MRSA cSSTI 

(66.7%) as the primary reason for hospitalization, with 41.7% 

of patients presenting with a surgical site infection, 50% with 

major abscess, and 8.3% deep/extensive cellulitis.

actual treatment patterns and health 
care resource utilization
All patients received at least one MRSA-active therapy, 

and of these, five (20.8%) were switched from IV-to-PO 

MRSA-active therapy while hospitalized. Mean (± standard 

deviation) LOS from cSSTI diagnosis through discharge was 
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Mean length of MRSA-active antibiotic treatment by any 

route (ie, IV, intramuscular, or PO) was 10.8±7.0 days, 

with  MRSA-active IV antibiotic treatment lasting a mean 

9.8±6.6 days. Sixteen patients (66.7%) were treated with 

a single MRSA-active antibiotic regimen, five patients 

(20.8%) changed at least one MRSA-active regimen, and 

three patients (12.5%) modified their antibiotic regimen twice 

while in the hospital (changes from IV to PO formulations 

of the same medication, such as linezolid IV to linezolid PO, 

were not counted as a regimen change).

The most frequently prescribed initial MRSA-active 

therapy was vancomycin (37.5%), followed by linezolid 

(16.7%) and clindamycin (16.7%) (Table 2). Analysis of 

final inpatient MRSA-active antibiotic regimens showed that 

during the course of treatment the proportion of inpatients 

receiving vancomycin decreased, whereas the proportion of 

patients receiving linezolid IV and PO increased (Table 2). 

A total of eight patients (33.3%) were discharged from the 

hospital on either a PO MRSA-active antibiotic regimen, 

with linezolid PO being the discharge antibiotic for 37.5% 

patients.

The mean duration of MRSA-active IV therapy for 

patients who were switched from IV to PO therapy was 

7.4±4.6 days compared with 10.4±7.1 days for patients 

treated only by the IV-only route. Mean hospital LOS was 

similar for patients who were switched from IV to PO 

therapy compared with patients treated only by the IV route 

(14.2±7.6 days versus 13.8±9.8 days, respectively).

actual and hypothetical outcomes  
based on es and eD eligibility
A total of 15 (62.5%) patients met all six key ES criteria prior 

to actual IV discontinuation. Among the ES-eligible patients, 

the actual mean length of IV therapy was 13.1±6.4 days but 

hypothetically could have been 4.7±3.7 days when removing 

days after patients met all ES criteria, suggesting a potential 

reduction in IV therapy duration of 8.3±6.0 days (Figure 1).

Eight patients (33.3%) met all key ED criteria prior to 

hospital discharge. The actual mean LOS for patients meet-

ing key ED criteria was 17.5±6.9 days; the hypothetical LOS 

for these patients was 6.6±3.2 days, suggesting a potential 

reduction in LOS of 10.9±5.8 days (Figure 1). Assuming 

an average cost of $575.08 (2691 dirhams) per bed day, the 

total savings would be $6268 (29,333 dirhams) in bed-day 

cost savings realized per ED-eligible patient.

Discussion
This is the first study in the UAE to retrospectively evalu-

ate actual real-world clinical practice and assess ES and 

Table 2 actual antibiotic and health care resource use

All UAE  
patients  
(N=24)

IV-to-PO  
switch  
(N=5)

IV-only  
(N=19)

number of MRsa-targeted lines of therapy, n (%)
 1 16 (66.7%) 0 (0.0%) 16 (84.2%)
 2 5 (20.8%) 3 (60.0%) 2 (10.5%)
 3 3 (12.5%) 2 (40.0%) 1 (5.3%)
MRsa-active length of therapy  
(including PO), mean ± sD

10.8±7.0 12.6±7.4 10.4±7.1

MRsa-active IV days, mean (sD) 9.8±6.6 7.4±4.6 10.4±7.1
MRsa-targeted antibiotics used in initial line, n (%)
 clindamycin IV 4 (16.7%) 2 (40.0%) 2 (10.5%)
 linezolid IV 4 (16.7%) 0 (0.0%) 4 (21.1%)
 Meropenem IV 1 (4.2%) 0 (0.0%) 1 (5.3%)
 Teicoplanin IV 2 (8.3%) 0 (0.0%) 2 (10.5%)
 Tigecycline IV 1 (4.2%) 1 (20.0%) 0 (0.0%)
 Vancomycin IV 8 (33.3%) 2 (40.0%) 6 (31.6%)
 Tigecycline IV + Vancomycin IV 1 (4.2%) 0 (0.0%) 1 (5.3%)
MRsa-targeted antibiotics used in last line, n (%)
 clindamycin IV 2 (8.3%) 0 (0.0%) 2 (10.5%)
 clindamycin PO 1 (4.2%) 1 (20.0%) 0 (0.0%)
 linezolid IV 5 (20.8%) 0 (0.0%) 5 (26.3%)
 linezolid PO 3 (12.5%) 3 (60.0%) 0 (0.0%)
 Meropenem IV 1 (4.2%) 0 (0.0%) 1 (5.3%)
 TMP/sMX PO 1 (4.2%) 1 (20.0%) 0 (0.0.%)
 Teicoplanin IV 2 (8.3%) 0 (0.0%) 2 (10.5%)
 Tigecycline IV 2 (8.3%) 0 (0.0%) 2 (10.5%)
 Vancomycin IV 6 (25%) 0 (0.0%) 6 (31.6%)
 Tigecycline IV + Vancomycin IV 1 (4.2%) 0 (0.0%) 1 (5.3%)
MRsa-targeted antibiotics  
prescribed at discharge

8 (33.3%) 3 (60%) 5 (26.3%)

 Ciprofloxacin POa 1 (12.5%) 0 (0.0%) 1 (20%)
 clindamycin POa 1 (12.5%) 1 (33.3%) 0 (0.0%)
 Doxycycline POa 1 (12.5%) 0 (0.0%) 1 (20.0%)
 linezolid POa 3 (37.5%) 1 (33.3%) 2 (40.0%)
 Trimethoprim POa 1 (12.5%) 1 (33.3%) 0 (0.0%)
 TMP/sMX POa 1 (12.5%) 0 (0.0%) 1 (20.0%)
lOs, days from cssTI index 
through discharge, mean (sD)

13.9±9.3 14.2±7.6 13.8±9.8

 Regular ward days, mean (sD) 10.3±8.9 14.2±7.6 9.3±9.1
  high dependency/intermediate  

care days, mean (sD)
2.9±8.3 0±0 3.6±9.3

  Intensive care unit days,  
mean (sD)

0.6±3.1 0±0 0.8±3.4

surgical procedures for cssTI  
treatment, n (%)

21 (87.5%) 5 (100.0%) 16 (84.2%)

Total number of procedures  
among those with any  
procedures, mean ± sD

1.1±0.6 1.2±0.4 1.1±0.6

Note: aDenominator is patients with any MRsa-targeted antibiotic prescribed at 
discharge.
Abbreviations: cssTI, complicated skin and soft tissue infection; IV, intravenous; lOs, 
length of stay; MRsa, methicillin-resistant Staphylococcus aureus; PO, oral; sD, standard 
deviation; TMP/sMX, trimethoprim/sulfamethoxazole; Uae, United arab emirates.

13.9±9.3 days. Almost all patients (87.5%) required at least 

one surgical procedure, such as debridement, incision, or 

drainage for cSSTI management.

The mean time to administration of MRSA-active 

therapy was 1.7±1.2 days following MRSA cSSTI  diagnosis. 
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ED opportunities in hospitalized patients with MRSA 

cSSTIs. In this study, almost two-thirds of patients with 

MRSA cSSTIs met ES criteria and one-third met ED 

criteria prior to actual discharge. In eligible patients, the 

IV days and LOS could potentially be reduced by ∼8 days 

and ∼11 days, respectively. These results suggest impor-

tant policy implications for the UAE that should be 

further investigated in larger patient samples across the 

Middle East.

This study supports the growing demand and need for 

real-world comparative effectiveness data in the Middle 

East. Often clinical trial populations are not reflective of 

the typical patient population seen in clinical practice. Our 

study addresses this need for clinical practice data in MRSA 

cSSTI and provides a snapshot of management patterns in 

the UAE, making this data set unique, as there are very few 

sources of data in the Middle East with both clinical and 

resource utilization details.

Results from our research appear to indicate a similar 

or greater need for ES/ED antibiotic policies in the UAE 

compared with Europe and USA, where ED policies are 

already in place in some institutions. 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 anti-

biotic therapy11,15,20–23 and that 20%–30% of patients could be 

discharged earlier on PO antibiotic therapy.11,15,22 These rates 

are lower than those observed within this UAE population. 

Moreover, recent data from a 12-country ES/ED study in 

Europe using the same methodology as this UAE pilot study 

suggest that more patients are eligible for ES or ED in the 

UAE as compared with Europe, with rates of ES ranging 

from 12.0% (Slovakia) to 56.3% (Greece) and ED from 

10.0% (Slovakia) to 48.2% (Portugal).9,10 However, mean 

actual MRSA-active antibiotic days and LOS were shorter 

than those observed in any European countries studied (mean 

MRSA-active IV days from 10.1 days [United Kingdom] to 

16.6 days [Poland]; LOS from 15.2 days [United Kingdom] 

to 25.0 days [Portugal]).

This study was a medical chart review conducted 

retrospectively, and therefore, our results are subject to 

the well-known limitations of this study design. Because 

information was limited to medical charts, dates that 

patients met criteria for ES and ED were estimated based 

on data available in the patients’ medical records if these 

dates were not recorded. Finally, it was also not possible 

to proactively apply ES and ED criteria to determine the 

actual (rather than potential) cost-savings using a retro-

spective study design. Ideally, the applicability of the ES 

and ED criteria used in this study needs to be validated 

prospectively.

Several challenges exist for the treatment of hospitalized 

patients in Middle Eastern low- and middle-income countries, 

including bed capacity, LOS, and efficiency of care.24,25 For 

the majority of cSSTIs, the key cost driver is hospital LOS 

(in general or specialist wards).26,27 Therefore, identification 

IV line days in ES eligible patients
(n=15)

Bed days in ED eligible patients
(n=8)

Hypothetical
6.6

Hypothetical
4.7

ES
eligible
62.5%

ED
eligible
33.3%

0.0

2.0

4.0

6.0

8.0

10.0

12.0

D
ay

s

14.0

16.0

18.0

20.0

Actual
17.5

Actual
13.1

Potential to save
10.9 bed days on
average due to ED

Potential to save
8.4 IV days on average
due to ES eligibility

Figure 1 comparison of actual and hypothetical IV-line and bed days in es- and eD-eligible patients.
Abbreviations: eD, early discharge; es, early switch; IV, intravenous.
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of ES and ED opportunities for patients with MRSA cSSTI 

hospitalized in the UAE, and more broadly in the Middle 

East, could lead to significant reductions in LOS, thereby 

providing a mechanism for improving hospital efficiency to 

meet the needs of more patients.

Conclusion
This proof-of-concept study suggests that almost two-thirds 

of patients with MRSA cSSTI in the UAE could potentially be 

switched to PO therapy and more than one-third discharged 

earlier from the hospital, resulting in potential cost savings 

for the health care system. This evidence, specific to MRSA 

cSSTI, suggests that hospitals in the Middle East should 

explore the implementation of such ES and ED pathways and 

that implementation should be tailored to the local culture 

and environment and to fit within their budget and broad 

antibiotic stewardship strategies.28
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