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Antimicrobial resistance continues to increase among bacteria which cause 
disease in both community and hospital setting. Antimicrobial stewardship 
(AMS) is a global initiative it includes the 4 Ds approach (appropriate selec- 
tion of the drug, dosage, duration of administration and de-escalation of an- 
timicrobial therapy). We aim to have a microbiological profile and to assess 
the uses of antibiotics in critically ill patients in a critical care unit. This was 
cross-sectional study of 200 Intensive Care Unit patients in Medical City 
Teaching Hospital from June to August of 2017. The patients divided into two 
groups, 100 for each, the 1st without, the 2nd with biologic profile comparing 
both data. We included 200 (148 males and 52 females). The two most com- 
mon microorganisms isolated by sample cultures are Klebsiella pneumonia 
and Pseudomonas aeruginosa (54%). Patient fate includes improvement and 
discharges well in 38% and death in 46%. In the 1st group, 28% the antibiot- 
ics selection completely matched with culture and sensitivity results while 
20% of these cases did not match, while in the second group the completely 
matching was 61% and the non-matching reduced to 14%. Klebsiella pneu- 
monia is the most common microorganism, followed by Pseudomonas aeru- 
ginosa. The right selections of empirical antibiotics play an important role in 
clinical outcome. 

 
INTRODUCTION 

Antimicrobial drugs are effective in the treatment 
of infections because of their selective toxicity. In 
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most instances, the selective toxicity is relative ra- 
ther than absolute, requiring that the concentra- 
tion of the drug be carefully controlled to attack the 
microorganism, while still being tolerated by the 

   host (Kisgen, 2015). Although antibiotics are un- 
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doubtedly one of the most beneficial discoveries of 
science, their use does carry risks. They can ad- 
versely affect patients by eliciting allergic reac- 
tions, causing direct toxicity, or altering the normal 
bacterial flora, leading to super infections with 
other organisms. Antibiotic use is the primary driv- 
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ing force in the development of antibiotic re- 
sistance, which can affect not only the treated pa- 
tients but other patients by transmission of re- 
sistant organisms. It is important to keep in mind 
all of these potential adverse consequences when 
using antibiotics. Many studies have documented 
the relationship between antibiotic use and re- 
sistance, both at a patient level and a society level 
(Gallagher and MacDougall, 2018). Bacteria are 
considered resistant to an antibiotic if the maximal 
level of that antibiotic that can be tolerated by the 
host does not halt their growth. The worldwide 
emergence of antimicrobial resistance is a major 
public health problem and significantly impacts 
patient treatment and outcomes (Congress, 1995). 
It has been estimated that two-third of all patients 
receive at least one antibiotic during hospitaliza- 
tion, and the cost involved is therefore correspond- 
ingly high and up to 40% of a total hospital’s drug 
expenditure may be devoted to the purchase of an- 
tibiotics (Singh et al., 2016). The analysis of Euro- 
pean Prevalence of Nosocomial Infection in Inten- 
sive Care Units (EPIC I study) published in 1995 
showed that amongst 10,038 patients hospitalized 
in 1,417 intensive care units (ICU) in Europe: 
44.8% of patients suffered from respiratory tract 
infections and 62% of them antimicrobial agents 
were administered (Clark et al., 2016). 

In 1970 Acinetobacter spp. strains were suscepti- 
ble for ampicillin. Ten years later almost all the 
strains were susceptible for carbapenems, and in 
1990 the large number of Acinetobacter spp. was 
susceptible for colistin and tigecycline only. In the 
United States the number of infections caused by 
Acinetobacter spp. increased from 9% in 1995 to 
40% in 2004. (Grundmann et al., 2006) In one 
study Acinetobacter baumannii has been found to 
cause approximately 80% of reported Acinetobac- 
ter infections. (Arjuna and Nandi, 2017) The dam- 
aging effects of antimicrobial resistance (AMR) are 
already being observed. AMR infections currently 
claim at least 50,000 lives annually across Europe 
and the US. In other areas of the world reliable es- 
timates of the true burden are scarce but it is esti- 
mated that the deaths amount to many hundreds 
of thousands. It is estimated that if there is a con- 
tinued rise in resistance levels, by 2050 it would 
lead to 10 million deaths annually. (Glance et al., 
2011) Additionally, AMR leads to longer hospital 
stays, higher rates of hospitalization and rise in the 
treatment cost. (Grundmann et al., 2006) Prelimi- 
nary research which considers only a part of the 
impact of AMR estimates that by 2050 the eco- 
nomic burden would be 100 trillion USD. (Glance 
et al., 2011) The National Action Plan for Combat- 
ing Antibiotic-resistant Bacteria provides a 
roadmap to guide the Nation in rising to this chal- 
lenge; developed in response to Executive Order 

13676: Combating Antibiotic-Resistant Bacteria— 
issued by President Barack Obama on September 
18, 2014—the National Action Plan outlines steps 
for implementing the National Strategy for Com- 
bating Antibiotic-Resistant Bacteria and address- 
ing the policy recommendations of the President’s 
Council of Advisors on Science and Technology 
(PCAST). Although its primary purpose is to guide 
activities by the U.S. Government, the National Ac- 
tion Plan is also designed to guide action by public 
health, healthcare, and veterinary partners in a 
common effort to address urgent and serious drug- 
resistant threats that affect people in the U.S. and 
around the world. Implementation of the National 
Action Plan will also support World Health Assem- 
bly resolution 67.25 (Antimicrobial Resistance), 
which urges countries to take urgent action at the 
national, regional, and local levels to combat re- 
sistance (2015). The goals of the National Action 
Plan include: Slow the Emergence of Resistant Bac- 
teria and Prevent the Spread of Resistant Infec- 
tions, Strengthen National One-Health Surveillance 
Efforts to Combat Resistance, Advance Develop- 
ment and Use of Rapid and Innovative Diagnostic 
Tests for Identification and Characterization of Re- 
sistant Bacteria, Accelerate Basic and Applied Re- 
search and Development for New Antibiotics, 
Other Therapeutics, and Vaccines, Improve Inter- 
national Collaboration and Capacities for Antibi- 
otic-resistance Prevention, Surveillance, Control, 
and Antibiotic Research and Development. (Men- 
delson, 2015, 2015) Antimicrobial stewardship 
(AMS) is a global initiative that refers to a collec- 
tion of interventions geared toward optimizing the 
prescribing of antimicrobials. It includes the 4 Ds 
approach (appropriate selection, dosing, duration 
and de-escalation of antimicrobial therapy). The 
primary goal of AMS is to optimize clinical out- 
comes while minimizing unintended consequences 
of antimicrobial use (including toxicity, the selec- 
tion of pathogenic organisms, and the emergence 
of resistance). A secondary goal of AMS is to reduce 
health care costs without adversely impacting 
quality of care. (Dellit et al., 2007) The Impact of 
Antimicrobial stewardship (AMS) are: Reductions 
in antimicrobial utilization (11%–38% DDD/1000 
patient-days), Lower total antimicrobial costs (US$ 
5–10/ patient-day), Shorter average duration of 
antibiotic therapy, and Less inappropriate use and 
fewer antibiotic adverse events. (Kaki et al., 2011) 

Studies revealed that initial inadequate therapy 
(wrong selection or/and wrong dosage) is pre- 
scribed with a relatively high frequency, and that 
administration of initial inadequate therapy is as- 
sociated with high mortality rates. Most critically 
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Table 1: The association between different groups and outcome 

Outcome 
Groups 

Group 1 

Group 2 

Discharge well 

38 

46 

Getting worse 

62 

54 

OR (95%CI) p-value 

0.720 (0.418 – 1.279) 0.252 

OR: odd ratio, CI: confidence interval 

 
Table 2: The association between matching of prescribe empirical therapy with groups 

p-value 

<0.001 

 

ill patients with serious infection have the poten- 
tial to benefit from empirical, broad-spectrum an- 
timicrobial therapy. Multiple studies conducted 
over the past two decades have found that inade- 
quate initial antimicrobial therapy is an independ- 
ent risk factor for mortality. In each of these stud- 
ies, mortality rates were higher for patients given 
initial inadequate therapy compared with patients 
given initial adequate therapy. Studies have docu- 
mented that up to 50% of all in-hospital antimicro- 
bial use is inappropriate.(Dunagan et al., 1989, 
Arbo and Snydman, 1994) 

PATIENTS AND METHODS 

A total number of 200 patients (148 males and 52 
females) included in the study; divided into two 
groups; first group is 100 Intensive Care Unit pa- 
tients in Medical City Teaching Hospital, using the 
already existing data from medical archive of Ghazi 
al-Hariri teaching Hospital from June to August of 
2017. A written informed consent were taken from 
all patients or from their legal representative if the 
patients was unable to communicant or if the pa- 
tients is unconscious, that describe the nature of 
the study, all this was in accordance with Helsinki 
declaration of human rights and accordance with 
our local IRB ethical approval system. 

With use of biological profile of antimicrobial re- 
sistance pattern, a second group of newly admitted 
100 patients from October till December 2017 
studied. For this group empirical antibiotics were 
given; modified according to the results of the bio- 
logical profile. 

The data collected from both groups included the 
demographic information (name, age, gender and 
date of administration), diagnosis, empirical ther- 
apy, culture and sensitivity results, types of micro- 
organisms, antimicrobial therapy used after cul- 
ture and sensitivity results and finally the fate of 
patients. Chi square method used, also binary lo- 
gistic used to calculate the odd ratio, and the 95% 
confidence interval of OR calculated using Bap- 
tista-Pike method, GraphPad Prism 7.0 software 
package used to make the statistical analysis, p 

value considered when appropriate to be signifi- 
cant if less than 0.05 

RESULTS 

The results show that the most common type of mi- 
croorganism in Intensive Care Unit of Ghazi al- 
Hariri Hospital is klebsiella pneumonae which ac- 
count (30%) of total microorganisms followed by 
Pseudomonas aregenosa (24%), Actinobacter bau- 
mannii (16%), Staphylococcus aurous (12%) , 
Baerkholderia capcia (4%) , coagulase (-) Staphylo- 
coccus aureus (4%), and Proteus mirabilis (4%), 
while only (4%) of the cases did not show any mi- 
croorganism in their culture and sensitivity test, 
this biological profile account for group 1. For pa- 
tients in group 1 about 38% of them discharged 
well, and 46% of the patients in group 2 discharged 
well, despite there was no statistically significant 
difference between group 1 and 2 in term of out- 
come, but in term of odd ratio group 2 had lower 
risk of worse outcome (OR<1.0), indicating a better 
outcome for group 2, as illustrated in table 1. 

For the microorganisms Klebsiella pneumonae the 
most sensitive antibiotic was MEROPENM and 
IMIPENEM in equal percentage (57%) in 16 pa- 
tients out of 28 that were prescribed to their con- 
ditions, followed by AMIKACIN (28%). For Pseudo- 
monas aeruginosa the most sensitive antibiotic was 
IMIPENEM 79% (19 patients from 24), followed by 
CIPROFLOXACILLINE which was effective in 14 out 
of 24 patients (58%). 

In regard of the selection of the empirical therapy, 
the result shows that in 28% of cases the empirical 
antibiotics were given before culture/selectivity 
results were completely matching the culture/sen- 
sitivity results, which means that appropriate anti- 
biotics used before and after C&S results). Nearly 
52% of cases are partially matched, which means 
that (not all the antibiotics used as empirical ther- 
apies were identical to that used after) while 20% 
of cases received inappropriate empirical antimi- 
crobial therapy. Group had significantly higher rate 
of matching compared to groups, and lower rate of 
both partially matched and no match compared to 
group 1, as illustrate in table 2. 

 
 
 
 
 
 
 
 
 
 

 Completely matched Partially matched No matching 

Group 1 28 52 20 

Group 2 61 25 14 
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DISCUSSION 

Antimicrobial resistance is a global public health 
challenge, which has accelerated by the overuse of 
antibiotics worldwide. Increased antimicrobial re- 
sistance is the cause of severe infections, complica- 
tions, longer hospital stays and increased mortal- 
ity. The use of antimicrobial stewardship pro- 
grams, the active participation of clinicians in au- 
dits, the utilization of valid rapid point-of-care 
tests, the promotion of delayed antibiotic prescrib- 
ing strategies, the enhancement of communication 
skills with patients with the aid of information bro- 
chures and the performance of more pragmatic 
studies in primary care with outcomes that are of 
clinicians’ interest, such as complications and clin- 
ical outcomes. (Llor and Bjerrum, 2014) 

The first was to emphasize our biological profile in 
our unit, hence we found that the most common 
type of microorganism in our Intensive Care Unit 
of Ghazi al-Hariri Hospital are klebsiella, pseudo- 
monas aregenosa, Actinobacter, staphylococcus 
aurous, coagulase (-) staphylococcus and proteus, 
also found that for the microorganisms klebsiella 
the most sensitive antibiotic were Meropenem and 
Imipenem in equal percentage, followed by Amika- 
cin. While strains of pseudomonas aeruginosa, 
were sensitive to imipenum, followed by Ciproflox- 
acin. These results used as a baseline in building a 
protocol of prescribing the empirical antimicrobial 
therapy used for the second group. 

About the fate of the patients we found that (38 ٪) 
of patients were discharge well while when we 
modify our approach according to the results of bi- 
ological profile the frequency of patients dis- 
charged well increased to (46%). This improve- 
ment in patient’s conditions is not only due to mod- 
ification of treatment because also the death in 
critical care environment is multi factorial and ini- 
tial appropriate antimicrobial therapy is neces- 
sarily and an important in patient’s survival. Gen- 
erally the worsening is due to the difference in re- 
sponse of patients to treatment and the bacterial 
resistance to drug, because it cannot be guaranteed 
which patient resistant to which drug before the 
results of culture and sensitivity. 

The results we gained from the comparison be- 
tween antibiotics that used before culture and sen- 
sitivity test (initial antimicrobial therapy) and af- 
ter it shows that 28% of the cases that given anti- 
biotics are totally matching in first group, 52% 
were partially match and 20 % of cases their em- 
pirical antibiotics were not match their C&S results 
at all. While in second group the totally matching 
become 61%, and the partially matched were 25 % 
and the non-matching were 14%. This change oc- 
curs after applying the result from first group using 

 

 
the biological profile as a base line indicator in pre- 
scribing the antimicrobials in our unit. Despite this 
the modification of the empirical treatment the 
non-matching cases were high (14%) in group 2, 
this phenomenon may be due to patients’ variation 
and bacterial resistance which cannot be accu- 
rately predicted without the result of culture and 
sensitivity.  

CONCLUSION 

The biological profile in the ICU reveals that 
Klebsiella pneumonia is the most common micro- 
organism, followed by Pseudomonas aeruginosa. 
The right selections of antibiotics play an im- 
portant role in clinical improvement of patients. 
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