
ntibiotics are widely used in intensive care
units.1 Large medical intensive care units

(MICU) with a varied case mix are more vulnerable
to infection control problems compared to smaller
units caring mainly for postoperative patients.2 The
characteristics of careful antibiotic usage are simple:
when an infection is clinically suspected, samples
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ABSTRACT

for microbiological cultures should be obtained
before starting empiric therapy.3 Adequacy of initial
empirical antimicrobial treatment is crucial in terms
of outcome. The immunocompetence of the patient,
it should be individualized virulence of suspected
microorganisms and antibiotic related issues (for
example, possible contraindications, adverse
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Objectives: The primary objectives were to evaluate
the current usage of anti-microbial agents in the Medical
Intensive Care Unit (MICU) of Hamad Medical
Corporation (HMC) in Doha, State of Qatar and to
correlate this with: a) the infectious disease pattern, b) the
isolated microorganisms and their sensitivity pattern, and,
importantly, c) the patient’s clinical outcome. A
secondary objective was to evaluate the influence of the
use of steroid therapy on the development of fungal
infections. 

Methods: A prospective study covering a 2-month
period from February through April 2004, including all
patients admitted to the MICU for a minimum of 48
hours, and receiving a systemic antibiotic. 

Results: From the 71 eligible patients admitted, 54
(76%) were treated for presumed or proven infections
and received antibiotics, corresponding with 280 (89%)
of the 313 patient days. Respiratory infections accounted
for 57%. A total of 159 antibiotics (134 intravenously
and 25 orally) were administered to the 54 patients during
their stay in the MICU, corresponding with an average of
almost 3 antibiotics per patient. Ceftriaxone was

prescribed in 31 patients (57%) as initial therapy.
Throughout the study period, a total of 385 microbiology
samples for culturing were taken, corresponding with
almost one sample per patient per day. Fifty-two percent
of patients had a microbiologically proven infection
(MPI): 18% with community-acquired pneumonia
(CAP), 18% ventilated-acquired pneumonia (VAP), and
11% with hospital-acquired pneumonia (HAP). In the
group of bacterial MPI, sensitivity pattern resulted in
change in empirical antibiotic therapy in 12 of 23 patients
(52%). In the group of patients with non-MPI,
antibiotherapy was changed in 5 of the 26 patients (19%).
Yeast infections developed in 13 of 30 (43%) patients
receiving steroids (with 3 out of 9 patients (33%)
receiving steroids for severe sepsis, and septic shock)
compared to 5 of 24 (21%) patients receiving no steroids.

Conclusion: This study highlights the urgent need for
updated empiric and treatment guidelines as well as the
monitoring of the antibiotic usage.
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a) the infectious disease pattern, b) the isolated
microorganisms and their sensitivity pattern, and,
importantly, c) the patient’s clinical outcome. A
secondary objective was to the influence of the use
of steroid therapy on the development of fungal
infections was also evaluated. The findings of this
DUR could potentially result in a modification of
the current antibiotic policy, and could serve as a
template for DURs in other units. 

Methods. Hamad Medical Corporation at
Doha, State of Qatar, is a tertiary referral center
with a total capacity of 1,600 beds covering all
medical, and surgical disciplines including 6
intensive care units for adults. The patient
population includes locals as well as expatriates
mainly from other Arab countries and Asia.4 The
MICU at HMC has 17 beds; 13 acute care beds, and
4 step down beds. This DUR was performed in the
MICU of HMC, which is managed by one
consultant, 2 specialists, and 3 residents. The MICU
also serves as a unit for residents rotating in internal
medicine, and emergency medicine. Furthermore,
weekend and evening on-call duties are cared for by
a specialist from the MICU team. Finally, where
deemed essential, consultants from all disciplines
are called in and the infectious disease team is
involved at least for patients receiving more than 2
antibiotics. On admission, the MICU standard
protocol at HMC comprises a complete septic
work-up when the patient has fever. This includes
testing for human immunodeficiency virus (HIV),
Hepatitis B and C. Clinical findings,
microbiological results, and antibiotic therapy can
be discussed with the infectious disease, and
medical microbiology team. Recently, a clinical
pharmacist joined the MICU team during its daily
rounds, and initiated this DUR in collaboration with
the consultant of MICU, and the medical
microbiology team. The MICU consultant
completed the clinical data, and the medical
microbiologists provided culture and sensitivity
patterns. The clinical pharmacist performed data
collection at the time of discharge of the patient
from MICU, and included the microbiological data
as they became available. To keep the DUR as
objective as possible, the clinical pharmacist did not
interfere with the EAB therapy. However, in
patients with unjustified initiation of EAB therapy,
the prescription was challenged. 

During a 2-month period (February through April
2004), all patients admitted to MICU were
prospectively evaluated. All patients admitted for a
minimum of 48 hours, and receiving a systemic
antibiotic were included. The following data were
recorded: gender, age, nationality, medical history,
current diagnosis (for example suspected site of
infection), temperature, white blood cell count,
admission status (directly through the emergency

reactions, interactions) taken into account. Based on
culture results as well as clinical signs and
symptoms, empiric therapy can be continued,
adjusted or discontinued. In clinical practice,
however, usage of antibiotics is often continued
despite negative culture results. The patient’s
condition is often judged as too serious, and too
critical to withhold further antibiotic treatment.3 In
2003, 935 patients were admitted to this MICU with
257 patients admitted during the first 3 months of
2003. This figure correlated very well with the
number of patients admitted in the first trimester of
2004, being 255. Patients are admitted from medical
units and through the emergency department. In
2003, the mortality rate reached 17.8%. The overall
disease pattern involves renal failure (15-18%),
followed by gastrointestinal bleeding (10-12%). The
current antibiotic policy in Hamad Medical
Corporation (HMC) divides the antibiotics into 3
lists: unrestricted list, which includes drugs that can
be prescribed by all categories of doctors on an in-
and outpatient basis.4 Besides the very basic
antibiotics, such as amoxicillin, cefuroxime (oral
only), and erythromycin, surprisingly, this list also
includes gentamicin, and anti-TB drugs. The second
group of antibiotics (restricted list I) lists mainly
second-line drugs, such as amoxi-clav, azithromycin
(oral), and cefepime. These can only be prescribed
by consultants, and specialists after culture and
sensitivity results become available. The third group
(restricted list II) is a total of 12 more specialized
(more toxic, broader spectrum, or higher cost, or
both) antibiotics, such as amikacin, meropenem and
vancomycin, and can only be prescribed by
consultants and specialists from the infectious
disease team. Exceptions are made for
immunocompromised patients, and patients in all
intensive care units where all consultants and
specialists are entitled to prescribe these drugs
empirically for a maximum of 48 hours. Subsequently,
results of cultures as well as sensitivity testing
should provide further guidance for continued
treatment. Since no updated hospital antibiotic
guidelines are available, empirical antibiotic (EAB)
therapy is mainly based on experience (for example
all community-acquired pneumonias receive
ceftriaxone and azithromycin), and international
guidelines. The use of steroids in the management
of patients with severe sepsis, and septic shock
remains one of the most controversial clinical issues
in critical care,5-7 and should probably be reserved
for a select subset of patients, steroid substitution
therapy is routinely used in this MICU.8 Drug use
review (DUR) and evaluation of prescribing
patterns are common in Western countries, but is
relatively a new concept in the Arabian Gulf
countries. The primary objectives of this DUR were
to evaluate the current usage of anti-microbial
agents in MICU at HMC, and to correlate this with:
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Bronchoalveolar lavage was performed according to
the technique described by Chastre et al,11 and was
examined microscopically for evidence of infection.
Presence of bacteria and culturing was carried out
semi-quantitatively on standard microbiological
media. Descriptive statistical analysis was carried
out using the Statistical Package for Social
Sciences. Where appropriate, values are expressed
as percentage, mean ± SD or range.

Results. During the study period, a total of 159
patients were admitted to the MICU. Eighty-seven
patients (55%) were admitted for less than 48 hours,
and were therefore not included in this DUR. One
patient was still admitted 3 weeks after the end of
the study period and was not included. From the 71
remaining patients, 54 (76%) fulfilled the entry
criteria for this study. Their epidemiological
characteristics are summarized in Table 1. From the
71 eligible patients, 54 (76%) were treated for presumed
or proven infections, and received antibiotics (Table
1). This corresponded with 280 (89%) of the 313
patient days. Most infections were non-MICU
acquired. Respiratory infection accounted for 57%
of all infections (MPI and non-MPI), with the
majority being CAP (42%) followed by HAP
(35%), and VAP (16%). A total of 159 antibiotics
(134 intravenously [IV] and 25 orally) were
administered to the 54 patients during their stay in
MICU, corresponding with an average of almost 3
antibiotics per patient. Twelve patients (22%)
received one antibiotic, 16 patients (30%) were
managed with 2 antibiotics, 7 patients (13%) with 3
antibiotics, 11 patients (20%) with 4 antibiotics, and
8 (15%) with 5-8 antibiotics. Ceftriaxone was
prescribed in 31 patients (57%) as the initial
therapy: as the only antibiotic in 17 patients, and in
combination with other antibiotics in 14 other
patients (azithromycin IV in 10 patients, once with
erythromycin IV once with ciprofloxacin IV once
with clindamycin IV, and once in combination with
metronidazole IV, and vancomycin IV). Antibiotics
were given empirically in all but 6 (11%) patients: 5
patients receiving ceftriaxone IV as prophylaxis for
gastro-intestinal bleeding and one patient was
treated for Helicobacter pylori. Antibiotic usage
was discontinued, due to non-justified initiation, in
11 (20%) patients after 24 hours, and 6 (11%)
patients after 48 hours.  

In these 54 patients, a total of 385 microbiology
samples for culturing were taken throughout the
study period, corresponding with more than one
sample per patient per day. Twelve percent of the
samples mainly originating from the respiratory
tract (sputum, ETT, nasal, and oropharyngeal
swabs) were considered "invalid" for analysis.
Positive cultures were found in order of sequence:
in respiratory tract samples (predominantly ETT)

department or transferred from a hospital ward),
antibiotic usage before admission to MICU, length
of stay (LOS) in MICU, interventions (including
central line and mechanical ventilation), co-morbid
conditions, mortality in MICU, the usage of
corticosteroids, collection of samples for
microbiological cultures on admission and during
the stay at MICU, microbiological results (including
sensitivity patterns), antibiotic usage in MICU
(including drug and reason for its use). The reason
for any discontinuation of antibiotic therapy was
recorded. Depending on microbiological results,
infections were categorized into 2 categories:
microbiologically proven infections (MPI) and
non-microbiologically proven infections (non-MPI).
The MPI were defined as an infection for which a
serology or a positive culture resulting from samples
collected at a suspected site of infection was
obtained. Non-MPI was defined as an infection for
which culture results of samples from the suspected
site of infection remained negative. In contrast to
infections occurring following 48 hours of
admission to MICU, those occurring within 48
hours of admission were considered non-MICU
acquired. Empirical antibiotic therapy was classified
as "inappropriate" when an identified causative
microorganism was found resistant after in-vitro
sensitivity testing. Tuberculosis treatment usually
involving a combination of ethambutol, isoniazid,
pyrazinamide and rifampicin was considered as
"one antibiotic". The diagnosis of community
acquired pneumonia (CAP) was based on the
guidelines of the American Thoracic Society.9
Nosocomial pneumonia or hospital-acquired
pneumonia (HAP) was defined as pneumonia that
develops after 48 hours or more of hospital
admission.9 Ventilator-associated pneumonia (VAP)
refers to nosocomial pneumonia that developed
more than 48 hours following endotracheal intubation
and mechanical ventilation.10 Microbiological culture
specimens obtained from patients admitted to MICU
were classified according to their site as follows:
blood, respiratory tract (for example sputum,
endotracheal tube aspirates (ETT), bronchoalveolar
lavage), stool, urine, cerebral spinal fluid (CSF),
swab and other (for example ascitic and pleural
fluid). Cultures were considered ‘positive’ when the
growth of a potential pathogenic organism was
observed and ‘negative’, when cultures yielded no
growth or growth of commensal or colonizing
microorganisms, or both, only: for example, blood
cultures or cultures of tracheal aspirate with
Corynebacterium species or tracheal aspirate
cultures with Candida species, Staphylococcus
species (coagulase negative) or Haemophilus
species, other than Haemophilus influenzae were not
considered pathogenic. Similarly, urine cultures
yielding Candida species in the absence of any sign
of infection were considered as colonization.
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(13%), followed by blood cultures (12%), and urine
and stool cultures (only 4% each). Cerebrospinal
fluid, wound, and ear swab constituted the
remainder of the samples (3%), and provided
positive cultures in 10%. Upon admission to MICU,
186 samples were taken in our 54 patients for
microbiological testing with clinical suspicion of
infection, corresponding with approximately 3.4
samples per patient. From these, 50 cultures (27%)
yielded positive results in 28 different patients.
Sensitivity results were provided for all patients
with bacterial infections (23/28 patients) but not
routinely for patients with fungal infections (5/28
patients). Subsequently, the impact of the
microbiological specimen analysis on establishing a
microbiological etiology for these infections was
assessed. Fifty-two percent of patients had an MPI:
18% with CAP, 18% VAP, and 11% with HAP
(Table 2). In the group of MPI, antibiotic sensitivity
pattern resulted in change in EAB therapy in 12 of
23 patients (52%). In the group of patients with
non-MPI, EAB was changed in 5 of the 26 patients
(19%). No antibiotic course was discontinued due to
negative culture results. Many patients were
transferred to other units before the microbiological
results became available.

A total of 30 patients (56%) received steroid
therapy; methylprednisolone was used in 11 patients
while hydrocortisone (100 mg IV every 8 hours)
combined with fludrocortisone (50 mcg p.o. every
24 hours) was used in 9 patients as part of the sepsis
protocol.8 Details on the usage of steroids and the
occurrence of yeast infection are provided in Table
3. Yeast infections developed in 43% (13/30) of
patients. Six patients received methylprednisolone
IV, 3 patients a combination of hydrocortisone IV,
and fludrocortisone p.o. From the 24 patients not
receiving steroids, 5 (20.8%) developed yeast
infection. Yeast was mainly detected in sputum (9
specimens) and ETT secretions (8 specimens) while
2 patients developed candidemia. 

Discussion. This DUR evaluates the current
usage of anti-microbial agents in the MICU at our
institution, and correlates it with: a) the infectious
disease pattern, b) the causative microorganisms,
and c) the patient’s clinical outcome. Furthermore,
the influence of the use of steroid therapy on the
development of fungal infections was also
evaluated. In our study, the patients’ characteristics
are comparable to that of other MICUs in other parts
of the world,3,12,13 with a mean age of 53 years with
respiratory infections being the most common ones.
The lower mortality rate (8.8% versus 23%) as well
as the shorter LOS in the MICU (5.8 days compared
to for example 8.2 days in the study of Schurink et
al3 might be due to the relative short study period. It
also needs to be clarified that our MICU does not

Table 1  - Characteristics of study population (N = 54) admitted to
the MICU for > 48 hours and receiving antibiotic therapy
for any suspected infection. 

Male

Female

Age (mean + SD [range]) 

Nationality 

Qatari 

Other Middle East countries

Indian subcontinent

Africa

Europe

Length of stay (mean + SD [range]) 

Total patient days

2 days

3-4 days

5-7 days

> 7 days

Admission status  

Emergency department

Ward

Patients on antibiotics before admission to MICU

Mortality in MICU 

Total over study period

Study population only

Suspected source of infection

Respiratory

Gastroenterology   

Septicemia          

Neurology

Nephrology

Other

Interventions and co-morbid conditions

Mechanical ventilation

Central venous line

Renal impairment

Malignancy

Cor pulmonale

Liver impairment

Heart failure                              

COPD

Obesity 

Cardiopulmonary arrest

17  

37  

  53 + 19 [13-88]

 34   

  10    

7

2

1

5.8 + 6.9 [2-45 days]

           313     

12  

26  

 7 

 9 

34  

20  

17  

      14/159               

      6/54               

 31  

 9 

 6 

 4 

 2 

 2 

16  

22  

 10   

10  

9

7

6

5

5

3

  (31.5)

  (68.5)

   (63)    

(19) 

(13) 

(4)   

(1)   

(22) 

(48) 

(13) 

(17) 

(63) 

(37) 

(31) 

(8.8)

(11.1)  

(57) 

(17) 

(11) 

(7)   

(4)   

(4)   

(30) 

 (41)  

(18.5)  

(18.5)  

(17) 

(13) 

(11) 

(9)   

(9)   

(5.5)

Characteristics  n    (%)

MICU - medical intensive care unit, SD - standard deviation
COPD - chronic obstructive pulmonary disease 
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Table 2 - Impact of microbiological cultures and sensitivity patterns on EAB therapy in patients with MPI respiratory infection (n = 13).

Respiratory
infection

CAP

CAP

CAP

CAP

CAP

HAP

HAP

HAP

VAP

VAP

VAP

VAP

VAP

Patient identification/
Culture site

#33/sputum

#38/ETT

#41/blood

#31/ETT

#26/blood

#43/sputum

#28/blood and sputum

#25/sputum

#6/ETT

#8/ETT

#10/ETT

#17/ETT

#2/ETT

Empirical
treatment

Ceftriaxone +
azithromycin

Ceftriaxone +
azithromycin

Ceftriaxone +
azithromycin

1 day

Piperacillin-
tazobactam

Ceftriaxone +
azithromycin

Piperacillin-
tazobactam

Meropenem +
clindamycin

Ceftriaxone +
azithromycin

Ceftriaxone +
azithromycin

Ceftriaxone +
azithromycin

Ceftriaxone, 1 day

Ceftriaxone

Cefepime +
clindamycin, 

3 days

Cultured pathogen

  M. catarrhalis +
H. influenzae

  
P. aeruginosa + 
K. pneumoniae

S. pneumoniae

   
E. cloacae (1)  +

MRSA

K. pneumoniae

P. aeruginosa

Enterobacter cloacae
(1) + MRSA

(sputum)

P. aeruginosa
+ MRSA

H. influenzae

K. pneumoniae* (1)
+ MRSA (2)

+ S. marcescens**(3)

K. pneumoniae

K. pneumoniae

P. aeruginosa
+ S. marcescens

LOS in
MICU (days)

2

2

3

4

4

2

6

3

7

42  

3

4

10  

Switch to/reason

No switch to
cefuroxime/T

No switch to
cefuroxime/T

Piperacillin
tazobactam and

ciprofloxacin/clinical
deterioration and T

No switch to
meropenem and

gentamicin/I
No treatment for

MRSA/T

No switch to
cefuroxime/T

No switch/MDR

No switch to
cefuroxime/I 

Vancomycin added

Piperacillin
tazobactam/T

No treatment for
MRSA/T

No switch to
cefuroxime/I 

(1) Piperacillin
tazobactam

followed by cefipime
and followed by

amoxiclav/A
(2) + vancomycin/A

(3) none/MDR

No switch to
cefuroxime/I 

Piperacillin
tazobactam/ I

Meropenem/A

Sensitivity/patient
outcome

cefuroxime and TMP
SMX /survived

cefuroxime and
ciprofloxacin/survived

erythromycin and
penicillin G/ survived

meropenem and
gentamicin/survived

cefuroxime and
amoxiclav/survived

MDR

cefuroxime and TMP
SMX/expired 6 days after

admission at MICU

intermediate sensitive to
piperacillin-tazobactam
and gentamicin/survived

cefuroxime/survived

(1) amoxiclav 
(2) vancomycin

(3) MDR /survived

amoxiclav and
cefuroxime/survived

amoxiclav, cephalotin and
TMP-SMX/survived

meropenem/survived

CAP - community-acquired pneumonia, VAP - ventilated-acquired pneumonia, HAP - hospital-acquired pneumonia, EET - endotracheal tube,
MRSA - methicillin-resistant Staphylococcus aureus, LOS - length of stay, MICU - medical intensive care units, MDR - multiple drug resistant
organism, TMP-SMX - co-trimoxazole, T - patient transferred to ward before microbiological results became available, A - appropriate switch and/
or addition according to sensitivity patterns, I - inappropriate continuation of EAB therapy, * - cultures positive one month after admission to MICU,
** - cultures positive 1.5 months after admission to MICU, EAB - empirical antibiotic, MPI - microbiologically proven infection, M. catarrhalis -
Moraxella catarrhalis, H. influenzae - Haemophilus influenzae, P. aeruginosa - Pseudomonas aeruginosa, S. marcescens - Serratia marcescens, K.

pneumoniae - Klebsiella pneumoniae, S. pneumoniae - Streptococcus pneumoniae, E. cloacae - Enterobacter cloacae.



Antibiotic usage in a MICU in Qatar ... Hanssens et al

       
 1274     Saudi Med J 2005; Vol. 26 (8) www.smj.org.sa    

of patients (52% were transferred within 3 days and
70% within 4 days). Although preliminary, these
findings clearly highlight the need for a review of
antibiotic prescribing policies as well as the
monitoring of the antibiotic usage.

 As in other studies, respiratory infections were
the most frequently observed MPIs (68%), with
gram-negative infections being the most common
ones. After the treatment was initiated by on call
staff at MICU, the discontinuation, within 24-48
hours in 31% of patients, was often suggested by the
clinical pharmacist and endorsed by the MICU
consultant. Ceftriaxone was mainly involved, as this
antibiotic is very much the "standard" drug upon
admission in this MICU: over half of patients
received ceftriaxone. While this drug is the
mainstay for treatment of meningitis, only 5 (9%)
patients were admitted with a suspicion of a CNS
infection, none of them were confirmed for bacterial
meningitis.16 Both HAP and VAP significantly
contribute to morbidity, mortality, and escalating
healthcare costs due to increases in antibiotic
prescription and administration, and length of ICU
stay. Colonization of the upper respiratory tract
followed by aspiration seems to be the major
pathogenetic mechanism for the development of
nosocomial pneumonia, either in intubated or
spontaneously breathing patients. The lack of solid
data regarding the effect of microbiological cultures
on the antibiotic therapy in an MICU setting is
largely based on the inaccurte diagnoses, particularly
of respiratory tract infections. The main problems of
diagnosis in, particularly, lower respiratory tract
infection are the differentiation of infection from
colonization or contamination, and the isolation of a

admit any surgical patients. Although the Acute
Physiology and Chronic Health Evaluation II
(APACHE II) was not used as a criterion of
assessment, the co-morbid conditions of the patient
reflect very well the seriousness of their illness.

Our study results show that 76% of all patients
admitted for more for > 48 hours at MICU, and
clinically suspected of having an infection were
prescribed antibiotics corresponding with 89% of all
patient days at this unit. A recent European study in
an MICU setting revealed a more than 25% lower
rate (62%) of antibiotic usage for presumed or
proven infections in MICU, and this with a lower
rate of microbiological sampling (0.64 versus 1.2
specimen per patient per day in our study), and a
similar rate of positive microbiologically samples
(30% versus 27% in our study).3 Prevalence studies
on the use of antibiotics in intensive care over the
last decade revealed similar findings.14,15 This
implies that the threshold of suspicion of infection is
much lower in our study population. Furthermore,
consistent with the recent European study,3 our
observations revealed that despite the many
microbiological cultures taken, and regardless of the
isolated pathogen and its sensitivity pattern, these
results barely had any impact on the antibiotic
management at our MICU, and that empirical
therapy was invariably continued. Whether this is
due to a low potential for microbiological diagnostic
procedures by itself, or inappropriate microbiological
investigations requested by the MICU team needs to
be determined and hence, needs further evaluation.
Factors contributing to this phenomenon are the
absence of any proven cultured pathogen, and like
in our case the short stay at MICU for the majority

Clinical condition

Respiratory failure 
CNS 
Neutropenia
FUO 
Cancer 
Renal failure   
Severe sepsis and septic shock

Steroid dependent asthma
CNS 
FUO 
Miscellaneous, no clinical indication for steroid usage

Total

Steroids used

Methylprednisolone IV
   

Hydrocortisone IV     
   
   

Hydrocortisone IV +
 fludrocortisone oral

   Prednisolone oral      
   Dexamethasone IV   

None

n of patients (%)

 11(20)   

 4 (7.5) 

9 (17) 

3 (5.5)
3 (5.5)

  24 (44.5)  

54 (100) 

n of patients with yeast (%)

6 (55)

2 (50)

3 (33)

0
2 (67)

5 (21)

18 (33)  

n of patients

9
1
1
1
1
2

2
1

CNS - central nervous system, FUO - fever of unknown origin, IV - intravenous

Table 3 - Details on the usage of steroid therapy.
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antibiotic resistance patterns and on a de-escalating
antibiotic strategy. Rotating EAB schedule, to limit
the emergence of new multi-drug resistant
pathogens combined with good communication
between MICU team and microbiologists leading to
rapid intervention in antibiotic strategy (cessation of
unnecessary therapy or inappropriate antibiotic
prescribing) are imperative strategies.20 Furthermore,
the adoption of this policy should be accompanied
by other infection control practices aimed at
reducing antimicrobial resistance and nosocomial
infections. Finally, similar DURs should be
extended to other units in our hospital in order to
assess anti-infectious management.
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