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INTRODUCTION
For epidemiologic purposes, MDROs are defined as 
microorganisms, predominantly bacteria, that are resistant 
to one or more classes of antimicrobial agents.  Although 
the names of certain MDROs describe resistance to 
only one agent (e.g., MRSA, VRE), these pathogens are 
frequently resistant to most available antimicrobial agents, 
therefore, these highly resistant organisms deserve special 
attention in healthcare facilities. In addition to MRSA and 
VRE, certain GNB, including those producing extended 
spectrum beta-lactamases (ESBLs) and others, that are 
resistant to multiple classes of antimicrobial agents, are 
of particular concern.
In addition to Escherichia coli and Klebsiella pneumoniae, 
these include strains of Acinetobacter baumannii resistant 
to all antimicrobial agents, or all except Imipenem, and 
organisms such that are intrinsically resistant to the 
broadest-spectrum antimicrobial agents. It is important 
to control multidrug-resistant S. pneumoniae (MDRSP), 
that are resistant to penicillin and other broad-spectrum 

agents, such as Macrolides,Fluroquinolones and Strains 
of S. aureus that have intermediate susceptibility are 
resistant to Vancomycin (i.e., Vancomycin-intermediate S. 
aureus [VISA], Vancomycin-resistant S. aureus [VRSA]) 
have affected specific populations, such as hemodialysis 
patients.  
Multidrug-resistant organisms (MDROs), including 
Methicillin-resistant Staphylococcus aureus (MRSA), 
Vancomycin-resistant enterococci (VRE) and certain 
gram-negative bacilli (GNB) have important infection 
control implications that either have not been addressed 
or received only limited consideration in previous 
isolation guidelines.  Thus, increasing experience with 
these organisms is improving understanding of the routes 
of transmission and effective preventive measures.  
Although transmission of MDROs is the most frequently 
documented in acute care facilities, all healthcare 
settings are affected by the emergence and transmission 
of antimicrobial-resistant microbes. The severity and 
extent of disease caused by these pathogens vary by the 
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population affected and by the institution in which they 
are found.  Institutions, in turn, vary widely in physical 
and functional characteristics, ranging from long-term 
care facilities (LTCF) to specialty units (e.g., intensive 
care units [ICU]) in tertiary care facilities.
Study objectives: The aim of this study is to identify the 
multidrug organisms in the medical intensive care unit 
among a period of time, and also, to identify the effective 
antibiotics from those not effective.

MATERIALS AND METHODS
A cross sectional study including all patients admitted in the 
medical intensive care unit from the 1stof January 2014 to the 
31stof December 2014, a total of (797 cases), and for about 
501 samples, (277 blood and 224 sputum), the variability was 
the gender, age from (20 to 90 years), use of broad spectrum 
antibiotic, admission and intubation for 2 weeks or more, the 
samples were blood and sputum, cultured for a week in blood 
and chocolate agar in our microbiology lab.

RESULTS
In this study, a total of 797 cases in 2014 were admitted 
in the medical intensive care unit in our hospital, 45 cases 
were isolated as MDR cases (5.64%),and the pathological 
organisms were 20 cases (2.5%) Acinetobacter baumanii 
(Figure 1).  The sensitivity was (25% to Septrin, 15% to 
Topramycin, 5% to Ciprofloxacin, Fortum, Levofloxacin 
and Tazocin.
19 cases (2.38%) Klebsiellapneumonia (Figure 2) ESBL.  
The sensitivity was (42% for Septrin, 21% for Amikacin, 
100% for Imipenem, 5% Meropenem, 0% for Rocephine, 
Tazocin, Ciprofloxacin, Fortum and Levofloxacin).
Seven cases (0.8%) Pseudomonas aeruginosa (Figure 
3). The sensitivity was for Topramycin and Gentamycin 
(42%), for Ciprofloxacin (40%) and Septrin (0%).  A 
common risk factor between all the patients was the 
previous use of broad-spectrum antibiotic and intubation 
for more than a week, also, from the MDR cases actually 
there were 8 from the 20 of Acinenobacter resistant to 
all (EDR), even for Carbapenems and Amikacin and the 
mortality rate reaches 90% for all the cases.

Figure 1: Shows the drug sensitivity and resistant to 
Acinetobacter baumannii organism.

Figure  2: Shows the drug sensitivity and resistant to 
Klebseilla pneumonia ESBL

Figure 3: Shows the drug sensitivity and
 resistant to Pseudomonas aeruginosa.

DISCUSSION 
From the results of the 3 organisms, regarding the Acinetobacter 
baumanii, comparing with other studies, it shows that, in a 
surveillance study of the antibiotic susceptibility patterns 
of the isolates from the ICUs of five European countries in 
1999, the prevalence of resistance in Acinetobacter spp. to 
Gentamicin was 0-81%, Amikacin 10-51%, Ciprofloxacin 19- 
81%, Ceftazidime 0- 81%, Piperacillin-Tazobactam 36-75%, 
and Imipenem 5-19%.1  The MYSTIC (Meropenem Yearly 
Susceptibility Test Information Collection) program reported 
the antimicrobial susceptibility of 490 A. Baumannii strains, 
collected from 37 centers in 11 European countries between 
1997 - 2000.2  Imipenem and Meropenem were found as the 
most active agents against A. baumannii, with resistance rates 
of 16 and 18%, respectively.  However, susceptibility testing 
with Ampicillin/Sulbactamand Colistin were not performed.  
Subsequent data from 40 centers in 12 countries participating 
in the MYSTIC program in (2006) revealed a substantial 
increase in resistance rates for Meropenem (43.4%), and 
Imipenem (42.5%).3
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Data of the antibiotic susceptibilities of Acinetobacter from 
different geographical regions revealed that the resistance 
of Acinetobacter spp. to Imipenem was in the range of 
no resistance to 40% between (2000- 2004).4 In a report 
from a Teaching Hospital in Spain (2002), the prevalence 
of Imipenem-resistant Acinetobacter spp. had increased 
from no resistance in 1991 to 50% in 2001.5  Among 
Acinetobacter spp. derived from 30 European centers 
from the worldwide collection of SENTRY between 2001-
2004, the proportion of strains resistant to Imipenem, 
Meropenem, Ampicillin/Sulbactam, and Polymyxin B 
was: 26.3, 29.6, 51.6, and 2.7%, respectively.3,6  Gladstone 
et al. from Vellore, India (2005), reported a prevalence of 
14% Carbapenem-resistant Acinetobacter spp., isolated 
from tracheal aspirates (n= 56).7 In Delhi, India (2006), 
the prevalence of Carbapenem resistance in Acinetobacter 
spp. isolated from different clinical samples was found to 
be almost 35%.8 In Greece, the proportion of Imipenem-
resistant A. baumannii isolates from patients hospitalized 
between 1996 and 2007, in tertiary care hospitals, in 
several regions of the country rose from no resistance to 
85% (ICUs), 60% (medical wards), and 59% (surgical 
wards) [Greek System for Surveillance of Antimicrobial 
Resistance (GSSAR), blood stream isolates from the 
same data set exhibited even higher resistance rates.  
The prevalence of Imipenem resistance in Acinetobacter 
baumannii isolated from a burns unit of USA was found 
to be as high as 87% (2007).9 The above-mentioned data 
suggests that an antibiotic therapy should always be 
guided by in vitro susceptibility profile of the organism.
Often Colistin or Tigecycline are the only available 
treatments for MDR A. baumannii infections. 
Unfortunately, resistance to Colistin has recently 
emerged in Europe.  The European arm of the SENTRY 
surveillance program identified 2.7% of Polymyxin 
B-resistant A. baumannii isolates collected during 2001- 
2004.6 In a recent surveillance study from Greece, among 
100 A. baumannii strains derived from ICU patients, 
3% were Colistin-resistant, whereas, the minimum 
inhibitory concentration (MIC) levels of Tigecycline 
ranged between 0.12 μg/ml and 4 μg/ml.10  Sporadic cases 
of infections caused by Colistin-resistant isolates have 
been increasingly reported from Greece.11,12 A surveillance 
study performed in 34 centers across UK, during 2000, 
reported a 2% resistance rate to Colistin among 443 A. 
baumannii tested, while Tigecycline MICs ranged from 
< 0.032 μg/ml to 16 μg/ml.13 Sporadic strains exhibiting 
Colistin resistance have also been reported in Slovakia.14

For Klebseilla pneumonia ESBL, the other previous 
studies, which were conducted at a centralized 
microbiology laboratory, MGM Hospital Mumbai (from 
February 2012 to February 2013) for Extended Spectrum 
-Lactamases (ESBL) producing Klebsiella pneumonia 
of 77 patients, show a sensitivity of 51% to Ceftriaxone, 
Imipenem 97%, Amikacin 34%, Ciprofloxacin 52%, 
Nitrofuarntoin 61%.15

For Pseudomonas aeruginosain comparison to this study 
a prospective study was undertaken with 525 samples 
(blood and wound swabs), which were taken from 
60 patients who were admitted to Vardhman Mahavir 

Medical College and Safdarjang Hospital with burn 
injuries and with 101 samples, which were obtained 
from environmental sources viz,surgical instruments, 
dressings, suction devices, sinks, antiseptic solutions. In 
total, 58(81%) P. aeruginosa strains were found to be 
resistant to aminoglycosides, 41-70%,were resistant to 
Beta-lactams - Piperacillin, Ceftazidime, and Aztreonam, 
34.5% were resistant to Piperacillin-Tazobactam, 12.06% 
were resistant to ciprofloxacin and 13-19% were resistant 
to Carbapenems.  All strains were sensitive to Colistin. P. 
aeruginosa was resistant to three of the four ‘in-use’ drugs 
i.e. Piperacillin+Tazobactam, Imipenem, Ceftazidime, 
and Gentamicin, which was taken as MDR, which 
depicted MDR percentage as 36.2.16

CONCLUSION
In summary, Gram-negative Bacilli among pathogens 
causing nosocomial infection and an upsurge in threat of 
antimicrobial resistance in our hospital were the major 
concern in this study.  Thus, Good hand hygiene and strict 
aseptic procedures remain the most important factors for 
infection control with appropriate antibiotics, should be 
reinforced.

RECOMMENDATIONS 
We did not find robust evidence for antibiotic treatment 
of any infection with MDR, that would lead to a firm 
recommendation for one specific antibiotic over another 
or for monotherapy over combination therapy. The choice 
of antibiotic treatment should be based on susceptibility 
testing balancing the expected clinical success rate against 
the risk of the development of antibiotic resistance and the 
risk of the severe side effects.
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