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Abstract
BACKGROUND
The central venous line is an essential component in monitoring and managing critically ill patients. However, it poses patients with increased risks of severe infections with a higher probability of morbidity and mortality. 

AIM
To define the trends of the rates of central line-associated bloodstream infections (CLABSI) over four years, its predicted risk factors, aetiology, and the antimicrobial susceptibility of the isolated pathogens. 

METHODS
The study was a prospective case-control study, performed according to the guidelines of the Center for Disease Control surveillance methodology for CLABSI in patients admitted to the adult intensive care unit (ICU) and auditing the implementation of its prevention bundle. 

RESULTS
Thirty-four CLABSI identified over the study period, giving an average CLABSI rate of 3.2/1000 central line days. The infection's time trend displayed significant reductions over time concomitantly with the CLABSI prevention bundle's reinforcement from 4.7/1000 central line days at the beginning of 2016 to 1.4/1000 central line days by 2018. The most frequently identified pathogens causing CLABSI in our ICU were gram-negative organisms (59%). The most common offending organisms were Acinetobacter, Enterococcus, and Staphylococcus epidermidis, each of them accounted for 5 cases (15%). Multidrug-resistant organisms contributed to 56% of CLABSI. Its rate was higher when using femoral access and longer hospitalisation duration, especially in the ICU. Insertion of the central line in the non-ICU setting was another identified risk factor.

CONCLUSION
Implementing the prevention bundles reduced CLABSI significantly in our ICU. Implementing the CLABSI prevention bundle is crucial to maintain a substantial reduction in the CLABSI rate in the ICU setting.
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Core Tip: The study aimed to define the trends of the rates of central line-associated bloodstream infections (CLABSI) over four years, its predicted risk factors, aetiology, and the antimicrobial susceptibility of the isolated pathogens. We found that implementing the prevention bundles reduced CLABSI significantly in our intensive care unit (ICU). Therefore, implementing and reinforcing the CLABSI prevention bundle are crucial to substantially reducing the CLABSI rate in the ICU setting.

INTRODUCTION
The central venous line is an essential component in monitoring and managing critically ill patients. However, it poses patients with increased risks of severe infections with a higher probability of morbidity and mortality. The presence of bacteraemia initiated by the intravenous catheter is the hallmark of catheter-related bloodstream infection (BSI). Central line-associated BSIs (CLABSIs) are BSI developed in patients with central venous catheters in which there is no other apparent secondary source for bacteraemia. It is one of the most common, fatal, and costly side effects of central venous catheterisation and is one of the most frequent causes of nosocomial infections[1].
CLABSI has wide variable rates in different parts of the world, even in other institutes and units in the same country[2-5]. This rate depends on many factors such as the unit crowdedness, the scope of service provided, the ratio of the nursing staff to the patients, the staff adherence to the recommended infection control measures, and the availability of resources needed for implementing these measures[6]. 
The International benchmark of the National Health Safety Network (NHSN) reported a pooled CLABSI rate of 1.25/1000 central line days[7]; while the International Nosocomial Infection Control Consortium (INICC) reported pooled data from the developing countries with a CLABSI rate of 4.1 per 1000 central line-days[8]. Recently, regional studies from Arabian Gulf countries reported an average of 3.1/1000 central line days in 2017[9]. On the other hand, resource-limited countries like India reported a much higher rate of CLABSI in the range of 10-40/1000 central line days[10].
Due to the relatively high incidence of CLABSI in Arabian Gulf countries, it is crucial to prevent these infections. Many previous studies proved that most cases of CLABSI are preventable through implementing an evidence-based prevention bundle. This prevention consists of a group of elements during the insertion of the central line insertion and its maintenance. Decreasing the catheter-related infection rates can be achieved in most intensive care units (ICUs) through periodic education programs complemented by auditing and regular surveillance of the CLABSI rate[6].
According to the best of our knowledge, there is no previous published data about the rate of CLABSI in Bahrain. Therefore, the current study aimed to determine the rate of CLABSI in ICUs in Salmaniya Medical Complex (SMC), the main tertiary care hospital in Bahrain. We also sought to define the risk factors for CLABSI acquisition and define the microbiological profile of central line-related bacteraemia to map its antimicrobial susceptibility. This microbiologic and antimicrobial susceptibility mapping help select the appropriate empirical antibiotics therapy for clinically suspected CLABSI before laboratory identification of the causative organism, especially among critically ill patients in the ICU where early administration of appropriate antimicrobial treatment is crucial and lifesaving.

MATERIALS AND METHODS
Design and setting
The study was a prospective observational case-control study, done over four years (from January 2015 till December 2018); in the adult ICU at Salmaniya Medical Complex (SMC). SMC is the main governmental tertiary-care hospital in the Kingdom of Bahrain with a 1200 bed capacity. The unit has 22 fully equipped single intensive care rooms staffed by trained nurses with a 1:1 nurse-patient ratio. 
We implemented a comprehensive CLABSI prevention program in our ICU in 2016; to reduce the CLABSI rate to a level comparable to the United States NHSN rate benchmark[11]. The program included intensive education of ICU staff about CLABSI prevention bundle elements for both insertion and maintenance; regular auditing of the practice in the unit by the infection control liaison nurse (dedicated ICU nurse staff who received intensive training in the infection control with reserved hours for infection control work); and close monitoring of CLABSI rate, with periodic feedback from/to the ICU staff.
CLABSI prevention bundle for insertion included optimizing the hand hygiene before insertion, maximizing the sterile barrier precaution at insertion (full sterile body precaution for insertor including cap, mask, sterile gown, and gloves), optimal selection of the catheter insertion site, full patient body draping, proper chlorhexidine skin preparation at the insertion site. In addition, the CLABSI Prevention bundle for line care and maintenance included daily reviewing of central line necessity, optimizing the hand hygiene requirements, proper scrubbing of the hub before each use with an appropriate antiseptic, limiting accessing the catheters only with sterile devices, stressing dressing changes under complete aseptic technique using sterile gloves, and proper periodic replacement of dressings (dry gauze dressings every two days/transparent dressings every seven days)[12].

Study population
The study included all the patients (≥ 14 years) admitted to the adult ICU in SMC and needed placement of a central line for one or more days, during four years between January 2015 to December 2018. There were no exclusion criteria. We defined the cases as patients who developed CALBSI after 48 h from their admission to ICU. The control group was ICU patients who had central line insertion without the development of CLABSI. CLABSI was diagnosed -according to NHSN definition- as a laboratory-confirmed BSI. We also identified an eligible primary BSI causing organism, and a suitable central line was present on the laboratory-confirmed BSI date of the event (LCBI DOE) or the day before[11]. We defined the underlying medical or surgical conditions by proper history taking, thorough clinical examination, and the needed investigations as appropriate. 

Data collection
We collected the data prospectively through the unit's daily round by the ICU infection control liaison nurse. The nurse observed all central line catheterized inpatients using a particular surveillance form. The form recorded specific demographic data like age, gender, underlying diseases, hospital admission date, date of ICU admission, clinical diagnosis, and the patient outcome (death or discharge). It also included the date of insertion of the central line, the type of central line, its location, and the number of its lumens. Cases with suspected CLABSI were further referred for evaluation by the infection control team. The team included a clinical microbiologist and infectious diseases physician to finalize the cases if they fulfilled all the required clinical and microbiological criteria to diagnose CALBSI as per the NHSN definition[11].
The infection control liaison nurse collected the data about ICU staff's adherence (doctors and nurses) to the recommended CLABSI prevention bundle, using the standardized audit checklist for line insertion and maintenance. The checklist included the prevention bundle elements mentioned above. These data were collected during the observational rounds in the unit twice per week. We got a minimum of 120 observations for maintenance elements per month; and included the insertion checklist for all the lines inserted in the unit. We compared the prospective data collected for the three years (from January 2016 to December 2018) to the retrospective data collected from the same unit during the one year before implementing the comprehensive CLABSI prevention program (during the 2015 year).

Bacterial identification and antibacterial susceptibility testing
We used the traditional culture and biochemical characteristics of the isolates for proper bacterial identification. In addition, we standardized the antimicrobial susceptibility testing according to the Clinical and Laboratory Standards Institute[13]. According to the multi-drug resistance (MDR) classification system, MDR strains have resistance to 3 or more classes of antimicrobial agents[14].

Statistical analysis
We collected and tabulated the data using the electronic health system, then analysing it using the statistical software SPSS version 24 (IBM Corp, Chicago, IL, United States). We calculated the descriptive statistics of demographic variables, including frequencies, percentages, means, and ranges. To calculate the incidence rate of CLABSI as events per 1000 catheter-day, we divided the total number of patients with CLABSI/total number of catheter days during the year of the study, then multiply by 1000. The compliance to prevention bundle (average overall compliance to central line insertion and maintenance prevention elements) was calculated by dividing the number of compliant elements over the number of observed elements then multiply by 100. The Research and Ethics Committee at the Ministry of Health, Kingdom of Bahrain, approved the study. We did not collect consent, as the study was observational.

RESULTS
The study included all patients admitted to ICU during the study period between 2015 and 2018. During the study period, there were 3323 patients with 1634 central line insertions. We documented 34 CLABSI cases, with an average rate of 3.2/1000 central line days (the rate was 4.7/1000 at the beginning of 2015 dropped to 1.4/1000 central line days by the end of 2018 (Figure 1). Table 1 showed the demographics data, the clinical characteristics, and the potential risk factors for the CLABSI cases, in addition to the control group (catheterized patients without CLABSIs). About 71% of the patients who developed CLABSI had medical and while 29% had surgical conditions (71%), with a mean age of 63.6 years; twenty were male (59%). In addition, patients with CLABSI were relatively older than the control group (median age of 63.6 years vs 52.6 years, respectively). However, there was no significant difference between the CLABSI cases and the control group in age, gender, or the type of admission (medical vs surgical). All the patients admitted to the ICU and needed central lines had temporary, non-tunnelled, with more than one-lumen type of central lines.
[bookmark: _Hlk76978120]The table also showed that CLABSI developed on average on day 15th after the central line's insertion. All infected central line had triple lumens and non-tunnelled. The most common insertion site was femoral (59% of all CLABSI and 3% of all femoral-inserted central lines), followed by the jugular vein (30% of all CLABSI and 2.1% of jugular vein-inserted central lines). Most of the infected central lines were inserted inside the ICU (59%), while the remaining were inserted in the emergency room (P < 0.05). Patients who developed CLABSI had a significantly longer median duration of stay in the ICU before placement of the central lines (7.6 d vs 2.8 d with P < 0.05). In addition, they had a higher proportion of catheter placement in the femoral vein (59% vs 40% with P < 0.05), especially with inserting the central line outside the ICU setting (41% vs 24% with P < 0.05) than with the control group. The patients who developed CLABSI had a significantly longer central line insertion duration than those who did not develop CLABSI (P < 0.001). Patients who developed CLABSI had a substantially higher mortality rate than the control group (44% vs 27%, P < 0.01).
Table 2 showed the microbiological causes of CLABSI. Gram-negative bacteria were the most common organisms isolated from CLABSI (56%), followed by gram-positive bacteria (41%). Candida was isolated from 3% of the isolates. The gram-positive coagulase-negative Staphylococcus (18%) were the most common organisms isolated, followed by the gram-negative Acinetobacter (15%), gram-positive Enterococci (15%), Pseudomonas (12%), Escherichia (12%), Klebsiella (9%), and Staphylococcus aureus (6%). We observed MDR organisms in 59% (20/34) of all CLABSI cases (gram-positive and gram-negative organisms).
Table 3 showed the antibiotic sensitivity pattern for the common gram-positive organisms causing CLABSI in the current study. Their sensitivity rate to both Linezolid and Daptomycin was 100%. Staphylococcus aureus and Coagulase-negative Staphylococci were 100% sensitive to vancomycin. Table 3 also showed other antibiotics sensitivities for common gram-positive organisms. We showed the antibiotic sensitivity pattern for the common gram-negative organisms causing CLABSI in the current study in Table 4. Effective of Colistin was present in all the four main strains of the isolates. Pseudomonas aeruginosa had 100% sensitivity to piperacillin-tazobactam, ceftazidime, cefepime, meropenem, ciprofloxacin, gentamicin, and amikacin. Acinetobacter baumannii isolates had a high level of resistance. Three out of the five isolates (60%) were MDR and resistant to most tested antibiotics. However, all Acinetobacter baumannii isolates were sensitive to colistin (100% sensitivity). Three out of the four Escherichia coli (E. coli) isolates (75%) were MDR; one was ESBL producers (25%), and two were CRE (50%). Klebsiella pneumoniae isolates also had a high resistance level; two out of the three isolates (66%) were CRE. However, all Klebsiella pneumoniae isolates (100%) retain their sensitivity to colistin.

Compliance to prevention bundle
Figure 2 showed the overall compliance with the CLABSI prevention bundle for central line insertion. It showed significant improvement throughout the study period. This improvement was related to the enhancement of adherence to the optimum selection of the anatomical insertion site. Compliance was deficient (45%) at the beginning of the study in 2016 due to a lack of experience in inserting the central line in the subclavian or internal jugular by the ICU residents covering the duty. Therefore, training the ICU residents to optimize the insertion site improved adherence to the proper selection of insertion sites to reach 83% by the end of 2018. Figure 3 showed the overall compliance with the CLABSI prevention bundle for the care and maintenance of the central lines. It showed the overall improvement during the study period, predominantly the appropriate dressing replacement and hub scrub practice, which accomplished through reinforcement of the practice by the observing infection control liaison nurse.

DISCUSSION
CLABSIs result in many preventable deaths each year with a high financial cost and load on the healthcare system. Nevertheless, these infections are preventable. Therefore, implementing a prevention program is of paramount importance. After we implemented the CLABSIs prevention program, the rate of CLABSI in our ICU decreased from 4.7/1000 central-catheter days at baseline (at the beginning of implementing the CLABSI prevention program) to 1.4/1000 central catheter-days at the end of the study. This achieved rate is comparable to the international benchmark of NHSN, with its reported median CLABSI rates of 1.25/1000 central-catheter days[7]. Many previous studies showed a similar reduction of CLABSI by reinforcing the CLABSI prevention program[15-18]. For example, a promising report published by Al Abdulla illustrated a significant decline of CLABSI from 6 per 1000 central line days during 2011 to 0.3 per 1000 central line days in 2016 in ICU among one of the major teaching hospitals in Saudi Arabia[19].
The current study revealed many factors that increased the risk of CLABSI. The rate of CLABSI in our ICU increased when using femoral access. It also increased with the hospitalization duration before the ICU admission and the longer ICU admission duration before the central line's insertion. The site of insertion also affects the risk of CLABSI. The risk increased when the line insertion setting was outside the ICU, such as the Emergency Room, which commonly happened if there is a long waiting time before transferring the patient to the ICU. 
The insertion site is a significant risk factor to develop CLABSI. Previously published data showed an increased risk of developing infectious complications when using femoral access, consistent with our finding[20-22]. Accordingly, we should avoid the femoral access site as much as possible to avoid increasing the rates of CLABSI and thrombotic events compared to subclavian and internal jugular sites. The subclavian site is associated with the lowest rate of CLABSI, as observed in the current study and other studies. Nevertheless, occasionally, it is difficult to use the subclavian and internal jugular sites due to coagulopathies or anatomical difficulties such as distorting anatomical features[23]. In the current study, the duration of central line insertion longer than a week was also a significant risk factor to develop CLABSI. This finding agreed with Baier et al[24], who found that central line insertion duration for more than eight days was a significant risk factor to develop CLABSI.
In the current study, the microbial profile showed a predominance of the gram-negative bacteria (56%), with a high percentage of the MDR strains. Similar data obtained from previously published studies worldwide illustrated the change in the gram-negative carriage's global tendency rather than the gram-positive. These observations were greatly accentuated in the ICU setting due to the high exposure to nosocomial microorganisms[25-29]. Addressing the bacterial profile and the prevalence of MDR bacteria causing CLABSI in patients admitted to ICUs and their antimicrobial resistance profile may help the physicians make a rapid management decision and start the most proper antibiotics until the result of bacterial culture and antibiotic sensitivity pattern becomes available.

Limitations
The current study had certain limitations. We conducted the survey in a single centre in Bahrain. Consequently, the results cannot be generalized to other public or private hospital settings. We did not address the patients' clinical details, which could be a critical risk factor to develop CLABSI. However, despite the study's limitations, it can provide the clinicians with valuable data concerning the incidence rates and the prevalence of CLABSI in Bahrain, reflecting the rest Arabian Gulf region's status.

CONCLUSION
Given such a promising trend of reducing CLABSI in our ICU through reinforcement of the unit's prevention program, we believe that it is possible to achieve lower CLABSI rates. To attain such desired outcomes, we need to reinforce the ICU doctors to select the optimal site to insert the central line, avoid the femoral access, and reinforce the central line's insertion inside the ICU only by a trained ICU physician. As the microbial profile of CLABSI in our ICU showed a predominance of the gram-negative bacteria with a significant proportion of MDR organisms, we advise using broad-spectrum gram-negative coverage (in addition to gram-positive) as part of the empirical antibiotics therapy in patients with suspected CLABSI.

ARTICLE HIGHLIGHTS
Research background
The central venous line is an essential component in monitoring and managing critically ill patients. Central line-associated bloodstream infection (CLABSI) are BSIs developed in patients with central venous catheters. The presence of these infections is associated with a higher risk of morbidity and mortality. 

Research motivation
Because we do not have enough data about the rate of CLABSI and the causative organisms in the Kingdom of Bahrain, we would like to estimate the magnitude of the problem in our intensive care units (ICUs). Knowing the microbial profile of CLABSI in our ICU help proper use of the empirical antibiotics therapy in patients with suspected CLABSI.

Research objectives
The study aimed to define the trends of the rates of CLABSI over four years, its predicted risk factors, aetiology, and the antimicrobial susceptibility of the isolated pathogens 

Research methods
The study was a prospective case-control study, performed according to the guidelines of the Center for Disease Control surveillance methodology for CLABSI in patients admitted to the adult ICU and auditing the implementation of its prevention bundle.

Research results
Thirty-four CLABSI identified over the study period, giving an average CLABSI rate of 3.2/1000 central line days. The infection's time trend displayed significant reductions over time concomitantly with the CLABSI prevention bundle's reinforcement from 4.7/1000 central line days at the beginning of 2016 to 1.4/1000 central line days by 2018. The most frequently identified pathogens causing CLABSI in our ICU were Gram-negative organisms (59%). The most common offending organisms were Acinetobacter, Enterococcus, and Staphylococcus epidermidis, each of them accounted for 5 cases (15%). Multidrug-resistant organisms contributed to 56% of CLABSI. Its rate was higher when using femoral access and longer hospitalisation duration, especially in the ICU. Insertion of the central line in the non-ICU setting was another identified risk factor. 

Research conclusions
Implementing the prevention bundles reduced CLABSI significantly in our ICU. Reinforcing CLABSI prevention bundle implementation is crucial to substantially reducing the CLABSI rate in the ICU setting.

Research perspectives
We need to study the mechanism of bacterial resistance among patients infected with CLABSI. We also need to study viral coinfection and its effects on morbidity and mortality. We should compare our data with the data from other countries to generalize the obtained results.
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Figure Legends
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Figure 1 Rates of central line-associated bloodstream infection in intensive care unit (2015-2018).
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Figure 2 Compliance to central line-associated bloodstream infection prevention bundle for insertion. 
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Figure 3 Compliance to central line-associated bloodstream infection prevention bundle for care and maintenance (2015-2018).
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Table 1 Univariate analysis of risk factors for central line-associated bloodstream infections 
	Potential risk factor
	
	CLABSI cases, n = 34, n (%)
	Control, n = 1600, n (%)
	P value1

	Age
	< 50 yr 
	11 (32)
	672 (42)
	0.13

	
	> 50 yr
	23 (68)
	928 (58)
	

	Gender 
	Male 
	20 (59)
	880 (55)
	0.32

	
	Female
	14 (41)
	720 (45)
	

	Primary clinical diagnosis
	Medical 
	24 (71)
	1056 (66)
	2.88

	
	Surgical
	10 (29)
	544 (34)
	

	Catheter insertion site
	Subclavian
	4 (11) 
	496 (31)
	< 0.05

	
	Jugular
	10 (30)
	464 (29)

	

	
	Femoral
	20 (59)
	640 (40)
	

	ICU time interval from ICU admission till line insertion 
	< 5 d
	19 (56)
	1408 (88)
	< 0.05

	
	> 5 d
	15 (44)
	192 (12)
	

	Location of central line insertion
	ICU
	20 (59)
	1216 (76)
	< 0.05

	
	Non-ICU
	14 (41)
	384 (24)
	

	Length of duration central line 
	< 1 wk 
	11 (32)
	1438 (90)
	< 0.001

	
	> 1 wk
	23 (68)
	162 (10)
	

	Death 
	
	15 (44)
	432 (27)
	< 0.01

	A live discharge 
	
	19 (54)
	1168 (73)
	< 0.01


1Using Chi-squared test. 
ICU: Intensive care unit; CLABSI: Central line-associated bloodstream infections.

Table 2 The microbiological causes of central line-associated bloodstream infections
	Organism 
	Number (percentage out of total 34), n (%)
	MDR organism, n (%) 

	Gram negative bacteria

	Acinetobacter 
	5 (15)
	3 MDR1 (60)

	Escherichia coli
	4 (12) 
	1 ESBL (25) 
2 CRE (50)


	Pseudomonas 
	4 (12)
	2 CRP (50)


	Klebsiella
	3 (8)
	2 CRE (66)

	Morganella
	1 (3)
	

	Serratia
	1 (3)
	

	Stenotrophomonas maltophilia
	1 (3)
	

	Total gram negative 
	19 (56) 
	10 (53)

	Gram positive bacteria

	Enterococcus 
	5 (15) 
	3 VRE (60) 

	Coagulase negative Staphylococcus 
	6 (18) 
	6 MRCONS (100) 

	Staphylococcus aureus
	2 (5)
	1MRSA (50) 

	Streptococcus viridans  
	1 (3)
	

	Total gram positive
	14 (41)
	10 (71)

	Candida species
	1 (3)
	

	Total
	34 (100) 
	20/34 (59)


1Multi-drug resistance: Resistant to > 3 classes of antimicrobial. 
CRE: Carbapenem resistant enterobacteriasae; ESBL: Extended spectrum B lactamase producer; CRP: Carbapenem resistant pseudomonas; VRE: Vancomycin resistant enterococcus; MRCONS: Methicillin resistant coagulase negative staphylococcus; MRSA: Methicillin resistant staphylococcus aureus; MDR: Multi-drug resistance.

Table 3 Antibiotics sensitivity percentage of the common gram-positive causative organisms for central line-associated bloodstream infections in our study
	Antibiotic
 
	Staphylococcus aureus, n (%) = 2 (5)
	Coagulase negative Staphylococcus, n (%) = 6 (18)
	Enterococcus, n (%) = 5 (15)


	Penicillin
	0/2 (0)
	0/6 (0)
	1/5 (20)

	Ampicillin
	
	
	1/5 (20)

	Erythromycin
	1/2 (50)
	0/6 (0)
	0/5 (0)

	Clinamycin
	1/2 (50)
	3/6 (50)
	

	Trimethoprim sulphamethoxazole
	1/2 (50)
	1/6 (16)
	

	Vancomycin
	2/2 (100)
	6/6 (100)
	2/5 (40)

	Cloxacillin
	1/2 (50)
	0/6 (0)
	

	Tetracycline
	1/2 (50)
	3/6 (50)
	

	Linazolid
	2/2 (100)
	6/6 (100)
	5/5 (100)

	Daptomycin
	2/2 (100)
	6/6 (100)
	5/5 (100)




Table 4 Antibiotics sensitivity percentage of the common gram-negative causative organisms for central line-associated bloodstream infections in our study 
	Antimicrobial agent
	Acinetobacter baumanii
	Pseudomonas aeruginosa
	Escherichia coli

	Klebsiella 


	 
	n (%) = 5 (15)
	n (%) = 4 (12)
	n (%) = 4 (12)
	n (%) = 3 (9)

	Piperacillin tazobactam
	2/5 (40)
	4/4 (100)
	 
	 

	Ceftriaxone
	 
	 
	1/4 (25)
	1/3 (33)

	Ceftazidime
	2/5 (40)
	4/4 (100)
	1/4 (25)
	1/3 (33)

	Cefipime
	2/5 (40)
	4/4 (100)
	1/4 (25) 
	1/3 (33)

	Merpenem 
	2/5 (40)
	4/4 (100)
	2/4 (50)
	1/3 (33)

	Imipenem
	2/5 (40)
	2/4 (50)
	2/4 (50)
	1/3 (33)

	Ciprofloxacin
	2/5 (40)
	4/4 (100)
	1/4 (25)
	1/3 (33)

	Gentamicin
	2/5 (40)
	4/4 (100)
	1/4 (25)
	1/3 (33)

	Amikacin
	2/5 (40)
	4/4 (100)
	1/4 (25) 
	1/3 (33)

	Colistin
	5/5 (100)
	4/4 (100)
	4/4 (100)
	3/3 (100)
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