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ABSTRACT 

Background: The development of bacteria resistant to the antimicrobial (AM) in hospitals and other health care settings is the main 
concern of public health. Great AM consumption chiefly in hospitals frequently defined as the most vital factor leading to AM resistance. 
This study aimed to know the most common bacteria found in our hospitals, most susceptible and resistant AM agents. Patient and 
Method: This study was done in 10 hospitals of the western half of Baghdad (Al-Karkh side) and continues for two months. In this 
study, 3055 samples were collected (1718 males & 1337 females) and examined for detection of AM resistance by cultural methods. 
Culture samples testing directly using Vitek 2 that give dependable proof of identity and susceptibility outcomes after 18–24 h for strains.  
Results: Study revealed about 38% of samples were taken from blood & about 39% of samples were taken from urine, also about 32% 
of urine & about 13.7% of blood samples have growth. The main bacteria isolated in urine cultures were 37.5 % Escherichia coli (E. 
coli), 15.3 %, Klebsiella and Pseudomonas aeruginosa (Ps. aeruginosa) 14.5 %, on the other hand, about 24 % of blood culture isolations were 
Staphylococcus aureus (S. aureus), 23.5 % Staphylococcus Albus (S. Albus), 14.5% Ps. aeruginosa and 12 % Escherichia coli (E. coli). The main 
sensitive AM in urine samples are meropenem (91%), on the other hand, the main resistant AM is cefepime (85 %), in blood culture 
the main important sensitive AM is meropenem (84%), on the other hand, 79.5% of cefotaxime was resistance. Conclusion: The main 
bacteria isolated in a urine culture is E. coli, while S. aureus is the main bacteria isolated in blood culture. Also, the present study revealed 
the more effective antimicrobial for urine bacteria are: meropenem, amikacin, and nitrofurantoin and the more efficient AM for blood 
bacteria are meropenem, amikacin, and ciprofloxacin. 
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Introduction   

Multifarious interactions concerning several biological, 

sociological, and psychological factors trigger AM drugs use. 

Careful consideration in hospitals and the community must be 

done due to a serious worldwide problem which is AM resistance 

that increasing significantly and has consequences for morbidity, 

mortality, and health care [1]. AM abuse is the main cause of the 

emergence of resistance to AM agents [2]. In the community, 

there is a great indication of substandard use of AM. This 

comprises authorize the use for incorrect conditions and the use 

of insufficient treatment periods and sub-curative doses. All of 

these are probable to give reason to the development and 

broaden AM resistance [3]. Bacterial infections that had been 

willingly cured by AM are lasting longer due to resistance 

emergence and this will lead to intense morbidity and mortality 
[4]. Furthermore, the extra cost of healthcare and the basis of 

resistant bacteria and/or resistance-encoding genes for patients 

admitted to the hospitals for curing of infections caused by 

resistant pathogens [5]. Reduction of AM resistant bacteria in 

hospitals can be done by Lessen drugs rate use for which there is 

a resistance, lessen transmission between patients and from 

hospital staff to patients by successful infection control, rising 

patients turnover rate, lessen patients entrance have resistant 

bacteria into hospitals and adding AM for which there is no 
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resistance [6]. Frequency reduction of resistant bacteria in 

hospitals and total reduction of these infections rate if the above 

measures made correctly. Furthermore, and most essentially, 

the effects of their execution should be apparent over a 

comparatively short time. [7] Culture and sensitivity test (CST): 

is the assembly of urine, blood or other body fluid samples 

cultured in a suitable medium and investigated for sensitivity. 

CST is an analytical lab technique used to recognize the bacteria 

type and to conclude which AM can efficaciously combat an 

infection [8]. The nonexistence of bacteria does not denote there 

is no infection, as it could be a virus that will not propagate in a 

definite culture medium [9]. The culture of blood samples is done 

with straightforward blood draw made after the skin is applied 

with an alcohol pad, then mark messily with a suitable 

antibacterial solution [10].  This attentive skin cleansing is essential 

because it stops blood contamination. However, false-positive 

results of blood are contaminated. [11] A culture of the urine is a 

way to cultivate and detect bacteria that may be in your urine. 

The sensitivity test aids medical staff choice the desirable 

medicine to treat your infection. The urine sample must be 

collected freshly. [12] In current laboratories, a description of the 

genome usually used for bacteria identifying. [4] 

Aim of the Study: 

To know the most common bacteria found in our hospitals and 

the resistance of each bacteria; to know the percentage of the 

sensitivity of AMs and the percentage of resistance; to draw a 

plan for AM selections and to establish the basement for AM 

requirement in our hospitals. 

Materials and Methods: 

Study Population  

This study was done in 10 hospitals of Al-Karkh medical office 

(Al Kadhimiya teaching hospital, Al- Kadhimiya pediatric 

hospital, Central teaching hospital of pediatric, Al-Mahmoudia 

hospital, Al-Karkh general hospital, Al Karama teaching hospital, 

Ibn Albitar specialized center for cardiac surgery, Al-Yarmouk 

Teaching hospital, Abi-Gareeb general hospital, and Al-Karkh 

obstetric hospital. The data was collected with the assistance of 

clinical pharmacists and laboratory staff of our hospitals, and the 

samples were taken from blood, urine, sputum, ear, 

cerebrospinal fluid (CSF) and others. The study continues for 

two months from 1/7/2011 to 1/9/2011, and the total 

numbers of samples were 3055 (1718 males and 1337 females), 

and (54% child and 46% adults). About (668) isolation of 

bacteria was found, (4276) AM disks were used and the growth 

or no growth results were established. Approval was obtained 

from the institutional ethical committee prior study of 3305 

patients admitted to the hospital wards during the work period. 

Result  

This study was done in ten hospitals of Baghdad Al-Karkh, 3055 

samples were collected divided into 1337 female &1718 male 

samples as shown in figure (1). About 46% of samples are taken 

from an adult while 54% are child samples as shown in figure (2). 

Samples were taken from urine, stool, nasal, wound, ear, 

sputum, (CSF), peritoneal fluid, blood &others. This study 

revealed 38% were blood samples & about 39% were urine 

samples as shown in figure (3). This study revealed there is about 

32% of urine culture samples present with growth & about 

13.7% of blood culture samples present with growth as 

illustrated in figure (4). The main bacteria isolated in cultures 

were nine types: about 38% were E. coli, 15.3 % Klebsiella and 

14.5 % Pseudomonas aeruginosa (Ps. aeruginosa) in urine of cultures, 

on the other hand, about 24 % of blood culture isolations was 

Staphylococcus aureus(S .aureus), 23.5 % Staphylococcus Albus (S. 

Albus), 14.5 Ps. aeruginosa and 12 % E. coli as demonstrated in 

figure (5). Thirty-five AM disc types of urine culture were used 

in this study, in which the main important AMs are shown in 

figure (6 & 7) below. This study show 91% of meropenem, 85% 

of amikacin, 78% of nitrofurantoin, 66% of ciprofloxacin, 62% 

of vancomycin, 58% of gentamicin are sensitive, on the other 

hand, 85 % of Cefepime, 70% of ampicillin, 68 % of co-

trimoxazole & piperacillin, 65% of cephalothin, 57% of 

ceftriaxone & 53% of cefotaxime are resistance. Thirty-five AM  

disc types of used for studying blood culture, in which main 

important AM are 15 as shown in figure (8& 9) below: 84% of 

meropenem, 82% of amikacin, 74% of ciprofloxacin,71.6% of 

vancomycin, 64% of clindamycin, 63% gentamicin & 

ceftazidime were sensitive, on the other hand, 79.5% of 

cefotaxime, 74.5% of ampicillin, 71.6% of azithromycin, 70% 

of co-trimoxazole, 63% of piperacillin & 61.4% of cephalothin 

were resistance. 

 

Table 1: Illustrate the main bacteria strains and main AM (sensitive &resistant) in both urine &blood culture, n= 1395. 

percent Resistant AB percent Sensitive AB percent Bacteria Strain 
Sample 

Type 

85% Cefepime 91% Meropenem 37% E. coli 

Urine 

 

 

70% Ampicillin 85% Amikacin 15% Klebsiella  

68% Co- trimoxazole 78% Nitrofurantoin 14.5% Ps. aeruginosa  

79.5% Cefotaxime 84% Meropenem 24% St. aureus 

Blood 

 

 

74.5% Ampicillin 82% Amikacin 23.5% St. albus  

70% Azithromycin 74% Ciprofloxacin 14.5% Ps. aeruginosa  
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The main AM dispensed in our hospitals during the study period 

(i.e. 1/7/2011-1/9/2011) were 21% ceftriaxone, 25.5% 

cefotaxime, 38% ampicillin plus cloxacillin, 23% ciprofloxacin, 

4% meropenem& vancomycin, 2% amikacin &1% 

nitrofurantoin as shown in figure (10). 

Discussion 

A CST is an indicative laboratory technique used to detect the 

bacteria kind and to conclude which AM can effectively combat 

an infection [8] (Shapiro et al; 2006). Urine culture consists of 

39% of this study, while blood culture consists of 38%, on the 

other hand, there is a low percentage of other cultures types like 

CSF, wound& nasal swabs in comparison with urine & blood 

cultures of this study. This means only a simple sampling of 

cultures is done in our laboratories while the difficult procedure 

was ignored. After the sample collection, the percent of growth 

were low in blood &urine culture samples (32% growth in urine, 

13.7% growth in blood cultures) while in the other counters the 

percent is either lower as in a Nigerian Tertiary Hospital (18.2%) 
[13] or higher as in south part of India  (47.5%) [14]. This means the 

procedure in our laboratories needs more precise techniques or 

the samples drown when the patient already on the AM regimen. 

Urine culture results shown E. coli is the main strain were found 

(37.5%), Klebsiella was the second strain isolated (15.3%), and 

Ps. aeruginosa was the third strain obtained in this study, these 

results were nearly similar to the result obtained by Al-Marzoqi 
[15]. Blood culture result shown S. aureus is the main strain were 

found (24%), S. Albus is the second strain (23.5%), and Ps. 

aeruginosa (14.5%) is the third strain in this study, these result 

which is similar to the study done by Al-Taie coworkers in 

Baghdad Hospitals [16]. AM discs used in our laboratories are in 

huge quantity, we notice about 35 types of AM discs, while we 

need only about 15 discs for preparing culture and sensitivity 

tests, and this requirement mentioned in the FDA chart [15]. The 

suggested groupings of AM agents with FDA clinical indications 

not followed by our technician, this means wasting in money, 

time and effort, example on this FDA chart suggested grouping: 

using ceftazidime, gentamicin, tobramycin and piperacillin for 

Ps. aeruginosa while in our laboratories use amoxicillin plus 

clavulanic acid, trimethoprim, oxacillin, and ampicillin. In urine 

culture samples the more efficient AM were meropenem (91%), 

amikacin (85%) [15], nitrofurantoin (78%), ciprofloxacin (66 %), 

vancomycin (62 %), gentamicin (58 %)(nearly parallel to the 

result obtained by [17] and [18] , on other hand the ineffective AM 

(resistant) were Cefepime (85%) [19], ampicillin (75%)[20] , co-

trimoxazole(68%) [21]. The above result show meropenem is 

more sensitive in comparison with other AM due to high cost and 

limited use of meropenem, on the other hand, amikacin and 

nitrofurantoin have a good susceptibility due to their limited use 

in our hospitals [22]. Also, the existing urine samples show there 

is increasing in the resistance of the 3ed generation 

cephalosporin's (especially cefotaxime and ceftriaxone) [23], 

ampicillin, piperacillin and co- ampicillin, piperacillin, and Co-

trimoxazole due to unreasonable use of these AM [24]. Amikacin 

besides nitrofurantoin are relatively cheap, easily available drugs 

and highly efficient when compared with other AM that have low 

efficacy and higher cost and less available in our hospitals. In 

blood culture samples the more efficient AM were meropenem 

(84 %), amikacin (82 %), ciprofloxacin (74 %), vancomycin 

(71.6 %), clindamycin (64 %) gentamicin (63%), ceftazidime 

(63 %) (these result concomitant with Bell and co-workers 

results (2005), on the other hand, the main resistant AM are 

cefotaxime (79.5%), ampicillin (74.5%), azithromycin (71%) 

and co-trimoxazole (70%), these results revealed the good 

efficacy of meropenem, amikacin, and ciprofloxacin due to the 

high cost of meropenem and decreasing in use of amikacin and 

ciprofloxacin in our hospitals, these result similar to the 

neighboring countries like Iran [19]. Also, the current study 

demonstrated the ineffectiveness of the 3ed generation 

cephalosporins (especially cefotaxime and ceftriaxone)[23], 

azithromycin[25], co-trimoxazole[24] and ampicillin [26] for treating 

the blood bacteria, the results explained by the blind use of AM 

in the treatment of infection [27]. The main AM dispensed in 10 

hospitals during the period of study not concomitant with the 

strength of bacterial strain isolations, an examples ceftriaxone 

found (57 %) resistant in urine samples, (52 %) in blood samples 

while the dispensed was (21 %) of total AM during our study. 

Another example cefotaxime found (80 %) resistant in blood, 

(53 %) in urine, while the dispensed was (25 %) of the total AM. 

Another example amikacin found (82 %) sensitive in blood, (85 

%) sensitive in urine while the dispensed (2 %) of the total of 

AM .The last example is nitrofurantoin, we found (78 %) 

sensitive in urine while the dispensed was (1%).  

Conclusion  

Old AM like nitrofurantoin and amikacin are worthy choice due 

to high sensitivity of most strains of bacteria (especially Klebsiella 

and St. albus), low cost and availability, in addition to that, good 

effectiveness against bacteria (especially Ps. aeruginosa and St. 

aureus) of meropenem and ciprofloxacin should be saved for high 

resistant bacteria to decrease the emergence of resistance against 

these new AM. 
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Figure 1: The number of male and female specimens in 10 hospitals, n= 3055. 

 
Figure 2: Adult & Child specimens percentage in 10 hospitals, n =3055. 

 
Figure 3: Collecting specimens types in 10 hospitals, n=3055. 
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Figure 4: Percent of growth and no growth in urine and blood collecting specimens, n=3055. 

 
Figure 5:  Percent of bacteria species in blood and urine Cultures, n=3055. 

 
Figure 6: Antibiotics sensitivity & resistance in urine culture samples part A. 
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Figure 7: Antibiotics sensitivity & resistance in urine culture samples, part B, n in both part A& B= 977 

 
Figure 8: Antibiotic sensitivity & resistance in blood culture samples, part A. 

 
Figure 9: Antibiotics sensitivity & resistance in blood culture samples, part B. n in both A &B= =418. 
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Figure 10: Antibiotics dispensed in 10 hospitals in Baghdad health directorate-Al-Karkh during the period study, n=182530. 
 


