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Abstract 	Comment by Editor: Note that the Journal of Clinical Microbiology limits the Abstract to 250 words, so you will need to make some cuts.
Background
Sepsis is a life-threatening condition affecting that impacts 49 million people annually and causing causes 11 million deaths worldwide. Survival from Surviving bBlood sStream iInfections (BSIs) depends on the rapid administration of effective antimicrobial treatment. Thus, underscoring a need for faster rapid aAntimicrobial sSusceptibility tTesting (AST) is crucial. 
 dRAST

Aim
To evaluate the performance of Quantamatrix’s dRAST (dRAST) v2.5 system for AST directly from positive blood cultures as compared to the Disk-Diffusion (DD) and VITEK 2 methods.
Methods
The study included a total of 191 positive blood cultures (88 Enterobacterales, 25 non-fermentative Gram-negative bacteria, and 78 Gram-positive blood cultures, [53 Sstaphylococci,  and 25 Eenterococci]) from clinical samples and spiked blood culture bottles. Following After results were flagged as positive, Gram staining positivity flag, a Gram stain was performed to determine whether a Gram-positive or a Gram-negative antibiotic panel was required and to exclude mixed blood cultures. All positive cultures were sub cultured for species-level identification by MALDI-TOF (Bruker Daltonics), AST by performed by VITEK, and standard disk--diffusion standard methods. Minimal Inhibitor inhibitor concentration (MIC) results were interpreted as per Concentration (MIC) results were interpreted in accordance with CLSI (2021) recommendations. Discrepancies between disk-diffusion and VITEK results were evaluated resolved through evaluations performed using either Gradient gradient sStrip or Sensititer tests. dRAST results were compared against to the results produced by the majority vote of the other methods.	Comment by Editor: I think you can cut this from the Abstract.	Comment by מחבר: Check if 53+ 23 can be 78. For simple people like me, it's 76. Possibly in HaEmek you can stretch the result a bit. 	Comment by מחבר: Please clarify. 	Comment by מחבר: Add reference	Comment by Editor: Is this meant to be a proper noun (i.e. is this a brand name?)? If not, keep it lowercase.

Results
dRAST demonstrated very good AST performance for both Gram-positive and Gram-negative isolates, meeting CLSI criteria for the acceptance of a new method. The Aantimicrobials that were not considered verified for Gram-negative isolates were ampicillin, cefazolin, meropenem, and trimethoprim/sulfamethoxazole. Major and very major error rates higher than those permitted by CLSI for these antimicrobial agents were potentially were perhaps due to the low numbers of isolates susceptible to ampicillin and , cefazolin, and resistant to meropenem.
For Antimicrobials that did not meet the verification criteria for Gram-positive bacteria in dRAST did assays included not meet the criteria for ciprofloxacin, clindamycin, erythromycin, penicillin, and trimethropintrimethoprim/sulfamethoxazole. For clindamycin and erythromycin, an Iinducible clindamycin resistance was testing was performed conducted only for isolates resistant to erythromycin. Trimethoprim/sulfamethoxazole displayed were associated with high levels of rresistance in dRAST analyses, likely due to their bacteriostatic nature. ThedRAST-based ESBL detection results were strongly correlated with the  results of the ESBL detection with dRAST were well correlated with the ESBL phenotypes obtained with other methods. Additional resistant mechanisms were in concordance with traditional tests.	Comment by Editor: Is this what was meant?	Comment by מחבר: Consider re-writing. More simple and clear
Conclusion
In conclusion, dRAST demonstrated very good AST performance for Gram-negative and Gram-positive isolates, meeting CLSI criteria for most relevant antibiotics. dRAST significantly reduces was associated with a significant reduction in time-to-results, labor, and the subjectivity of result analyses, Time-To-Result (TTR), labor and result analysis subjectivity, making it a valuable addition to efforts supporting the treatment of patients with bacteremia.

 dRAST	Comment by Editor: Add 3-5 keywords, Sepsis seems like an obvious one to include, at a minimum.

Introduction
Sepsis is a life-threatening but treatable condition that affects 49 million people and causes 11 million deaths annually worldwide (1, 2). It is well established that patient survival fromthe survival of patients with blood stream infections (BSIs) is dependent on the rapid administration of effective antimicrobial treatment (3–5). However, 18–20 hours are needed to incubate inoculated plates in order to obtained isolated colonies and it takes an additional 6-18 hours before results of disk- diffusion antimicrobial susceptibility testing (AST) of results for causative microorganisms can be obtained (Clinical and Laboratory Standards Institute (CLSI), 2022). Furthermore, the rise in ratesThe growing prevalence of antimicrobial-resistant bacteria also contributes to mortality, as  since patients infected with such pathogens are also likely to receive empiric ineffective empirical antibiotic treatment leading to a poorer clinical outcomes, or be treated with overly broad-spectrum antibiotics that can increase the risk of adverse side effects and further drive development of pathogen resistance  in pathogens(6) . It is thus of great interest to shorten the time required to perform AST (7). Phenotypic rapid AST methods utilizing novel technologies have been developed to automate AST directly from positive blood culture samples, and most provide AST results in as little as 4-7 hours, therefore thus bypassing the lengthy sub culturing and manual AST setup used in conventional methods,  and shortening the overall time to result (8–12).	Comment by מחבר: Is this a reference. If so, why not specify 3, 4 and 5?	Comment by Editor: 3-5 is the proper way to reference 3+ references.	Comment by מחבר: Is the CLSI 2022 a reference, if so please number and add here a pointer	Comment by מחבר: Very long sentence, spanning over 4 lines	Comment by מחבר: On or from?	Comment by מחבר: Consider reference as 8, 9, 10, 11, 12
The QMAC-dRAST is a rapid and automated system that enables , which allows AST directly from positive blood cultures with a minimal hands-on time. It is based on a microfluidic agarose channel (MAC) system that immobilizes bacteria in antibiotic-containing chambers. Bacterial growth under different antibiotic culture conditions is tracked by time-lapse imaging (10).	Comment by מחבר: Hands on is related to labor not time. Please consider
The aim of this study was to evaluate the performance of dRAST system-based  AST when directly from analyzing positive blood cultures, comparing these results with those  in compare with the results obtained by from the disk-diffusion and VITEK 2 methods.
Methods
Evaluation ofThis dRAST evaluation was conducted in Emek Medical Center (, Afula, Israel), a 650-bed regional hospital , affiliated to with the Technion Institute of Technology Faculty of Medicine, which serves a population of 700,000 in Northern Israel. The study included 191 positive blood cultures: 88 Enterobacterales, 25 non-fermentative Gram-negative bacteria, and 78 Gram-positive blood cultures (including 53 staphylococci and 25 enterococci), from clinical samples and spiked blood culture bottles. A total of 79 positive blood cultures were recovered from patient clinical samples from patients that were received and found to be positive during the routine testing. Samples were processed according to the study protocol without interfering with routine and standard processing. Only routine processing results were communicated to the patient’s physician. 	Comment by מחבר: Why not use dRAST after initial declaration	Comment by מחבר: Check the sum	Comment by מחבר: Too many from in this sentence
In addition to clinical samples, 112 strains were tested from using spiked blood cultures.
All blood cultures from both sources were incubated on using the BD BACTEC™ FX system (Bekton Becton Dickinson, USA). Positive bottles were removed from the system and processed immediately during working hours (08:00 - 23:00). Positive bottles which that were identified between 23:00 to 08:00 were processed the next morning. Gram staining was performed to determine whether a Gram-positive or a Gram-negative antibiotic panel was required and to exclude mixed blood cultures.
Spiking experiments
Frozen bacterial isolates were thawed and sub-cultured twice onto Columbia agar plates at 37°˚C and in a 5% CO2 atmosphere. From pure isolated bacterial colonies, a 0.5 McFarland suspension in sterile saline or Mueller Hinton Broth (MHB) was prepared. From the this suspension, a 106 dilution was prepared in sterile saline or MHB. Then, 1 mLl of this e 106 dilution was added into 8 mL l of sterile human blood inoculated into the a blood culture bottle using a 10 mL l syringe. The blood culture bottles were incubated in the BD BACTEC™ FX system until the indicated positive detection of the bacteria therein.
All positive cultures (from clinical samples and spiked bottles) were subcultured-cultured for at least 18 hours and up to 24 hours at 37˚C in 5% CO2 on Columbia agar plates (Hylab) for species-level identification and AST by using standard VITEK and disk-diffusion standard methods. Bacterial colonies were identified by conventional MALDI-TOF on a Bruker Daltonics instrument. A 0.5 MacFarland bacterial suspension was prepared from isolated colonies and used to perform susceptibility tests testing by via N375 Gram-negative or P649 Gram-positive (VITEK2) approaches or a disk-diffusion test.


Method for dRAST testingdRAST testing method
A Gram-positive or Gram-negative panel was chosen according to the Gram stain staining results for positive blood cultures. result of positive blood culture. Briefly, after the identification of Gram-negative and Gram-positive bacteria by direct smear examination, 300 µl of the corresponding culture was taken from the bottle using a syringe and added to a test tube. Test The test tube and other kit components were placed in the dRAST instrument. The testTesting was performed according to the manufacturer's instructions. Testing was fully automated and approximately three minutes of human labor for were required for a single isolate amounted to approximately three minutes. The dRAST Gram-negative panel includes testing for susceptibility testing to amikacin, gentamicin, amoxicillin/clavulanic acid, ampicillin, ampicillin/sulbactam, piperacillin/tazobactam, aztreonam, cefotaxime, ceftazidime, cefepime, ertapenem, imipenem, meropenem, colistin, trimethoprim/sulfamethoxazole, and an ESBL test. The dRAST Gram-positive panel includes testing for susceptibility testing to penicillin, ampicillin, oxacillin, ciprofloxacin, levofloxacin, erythromycin, clindamycin, inducible clindamycin resistance, gentamicin, streptomycin, rifampicin, trimethoprim/sulfamethoxazole, vancomycin, and linezolid. Cefoxitin screening was also performed in order to detect methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-resistant coagulase negativecoagulase-negative staphylococci (MR-CoNS). Minimal Minimum inhibitory concentration (MIC) results were interpreted in accordance with CLSI recommendations. A well which teststesting for inducible clindamycin resistance is was included in the GP Gram-positive panel.	Comment by Editor: This is already listed above, there is no need to state it again.	Comment by מחבר: Why not add before CLSI note
Categorical agreement (CA) was defined as same category results, susceptible (S), intermediate (I) or resistant (R) were observed using dRAST and the comparators (VITEK and disk-diffusion). Very major error (VME) was defined if by a susceptible (S) result obtained from the dRAST resulted method while the comparator methods yielded a as susceptible (S) and resistant (R) by result. Major error (ME) was the comparator methods. A major error (ME) was defined as a resistant (R) result obtained by from the dRAST and method while comparator methods yielded a susceptible (S) result obtained by comparators. A minor error (mE) was defined as susceptible (S) vs. intermediate (I) or resistant (R) vs. intermediate (I) between discrepancies between the dRAST method aand the comparators. The comparators used for this were a CLSI disk-diffusion test (Clinical and Laboratory Standards Institute (CLSI), 2022) and VITEK methods performed on a 0.5 McFarland bacterial suspension prepared from a pure culture according to the manufacturer's instructions. Discrepancies between disk-diffusion and VITEK results were investigated using either Gradient Stripgradient strip or Sensititer tests. dRAST results were then compared against the results produced by the majority vote of all other methods. Isolates were classified as S/I/R following the 2021 CLSI breakpoints.	Comment by Editor: It is a bit confusing to introduce these abbreviations here but then reintroduce them several more times in the same paragraph.
Ethical considerations
The study was reviewed and approved by Emek Medical Center Institutional Review Board.


Results
The measured CA, VME, ME, and mE rates for Gram-negative blood cultures were 94.3%, 1.4%, 2.6%,  and 3.5% respectively. The 	Comment by Editor: This jumps into your Results very directly – you may want to add a few sentences to directly contextualize these results. Per the journal, “In the Results section, include the rationale or design of the experiments as well as the results; reserve extensive interpretation of the results for the Discussion section.”
CA, VME, ME, and mE for rates for Gram-positive blood cultures were 91.7 %, 5%, 3.1%, and 2.9% respectively. 

[bookmark: _Ref157250813]Table 1: Overall performance of the dRAST AST system for Gram-negative and Gram-positive bacteria
	Isolates
	Samples
	#S
	#R
	#I
	CA
	VME
	ME
	mE
	EA

	
	N
	
	N
	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Gram-negative
	1,621
	1,039
	508
	74
	1,529
	94.3
	7
	1.4
	27
	2.6
	57
	3.5
	1,125
	96.1

	Gram-positive
	731
	549
	181
	1
	670
	91.7
	9
	5.0
	17
	3.1
	21
	2.9
	729
	95.1



Results for each antimicrobial agent tested on the dRAST system are detailed on in Tables 2 and 3tables 2 and 3 for Gram-negative and Gram-positive isolates. According to the CLSI, AST results can be  should be considered verified for the specific tested drug/microorganism combinations tested when CA and EA are ≥>=90%, and the VME and ME rate is <3%.	Comment by Editor: Is this combined < 3%, or each individually?


As seen shown in Table 2 most of the tested antimicrobial for agents were verified successfully using the dRAST system to test Gram-negative isolates. The agents that were not successfully verified using this system were Gram- negative considered verified using the dRAST system. The antimicrobials that were not considered verified were ampicillin, cefazolin, meropenem, and trimethoprim/sulfamethoxazole.

[bookmark: _Ref157249714][bookmark: _Ref157253657]Table 2: Performance of the dRAST AST system across all antimicrobial agents for Gram-negative isolates across all antimicrobial agents
	Antibiotic
	Total samples
	#S
	#R
	#I
	CA
	VMA
	ME
	mE
	EA

	Gram Gram-negative	Comment by Editor: I don’t know that you need this in the top corner of your Tables.
	N
	
	N
	
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N

	Amikacin
	113
	102
	11
	
	99.1
	112
	0
	
	0
	
	0.9
	1
	100
	113

	Ampicillin
	76
	15
	60
	1
	93.4
	71
	3.3
	2
	6.7
	1
	2.6
	2
	95.7
	69

	Amoxicillin/Clavulanate
	87
	47
	33
	7
	90.8
	79
	0
	
	0
	
	9.2
	8
	97.7
	87

	Ampicillin / Sulbactam
	96
	38
	50
	8
	97.9
	94
	0
	
	0
	
	1
	1
	0
	0

	Aztreonam
	98
	69
	24
	5
	96.9
	95
	0
	
	1.5
	1
	2
	2
	0
	0

	Cefazolin
	87
	38
	45
	4
	89.7
	78
	0
	
	5.3
	2
	8.1
	7
	96.6
	87

	Cefepime
	91
	58
	25
	8
	95.6
	87
	0
	
	0
	
	4.4
	4
	0
	0

	Cefotaxime
	90
	50
	40
	
	97.8
	88
	0
	
	2
	1
	1.1
	1
	0
	0

	Ceftazidime
	113
	76
	32
	5
	92
	104
	0
	
	1.3
	1
	7.1
	8
	94.7
	113

	Colistin
	17
	
	
	17
	100
	17
	0
	
	0
	
	0
	
	100
	16

	Ciprofloxacin
	112
	64
	40
	8
	94.6
	106
	0
	
	0
	
	5.4
	6
	99.1
	112

	Ertapenem
	86
	68
	17
	1
	96.5
	83
	0
	
	0
	
	3.5
	3
	100
	86

	Gentamicin
	112
	83
	26
	3
	98.2
	110
	0
	
	0
	
	1.8
	2
	99.1
	112

	Imipenem
	111
	84
	26
	1
	94.6
	105
	3.9
	1
	2.4
	2
	2.7
	3
	0
	0

	Meropenem
	111
	87
	22
	2
	91.9
	102
	13.6
	3
	1.2
	1
	4.5
	5
	93.7
	111

	Minocycline
	10
	10
	
	
	100
	10
	0
	
	0
	
	0
	
	100
	10

	Piperacillin / Tazobactam
	112
	81
	27
	4
	94.6
	106
	0
	
	2.5
	2
	3.6
	4
	96.4
	110

	Trimethoprim/Sulfamethoxazole
	99
	69
	30
	
	82.8
	82
	3.3
	1
	23.2
	16
	0
	
	82.8
	99





[bookmark: _Ref157250483][bookmark: _Ref157253677]Table 3: Performance of the dRAST AST system across all antimicrobial agents for Gram-positive isolates across all antimicrobial agents
	Antibiotic
	Total samples
	#S
	#R
	#I
	CA
	 
	VMA
	 
	ME
	 
	mE
	 
	EA
	 

	Gram Gram-positive
	N
	 
	N
	 
	%
	N
	%
	N
	%
	N
	%
	N
	%
	N

	Ciprofloxacin
	52
	42
	9
	1
	90.4
	47
	0
	0
	4.8
	2
	3.8
	2
	92.3
	52

	Ampicillin
	25
	12
	13
	0
	100.0
	25
	0
	 
	0
	0
	0
	0
	100.0
	25

	Clindamycin
	53
	36
	17
	0
	88.7
	47
	29.4
	5
	0
	0
	1.9
	1
	98.0
	51

	Erythromycin
	53
	32
	21
	0
	88.7
	47
	9.5
	2
	0
	0
	7.5
	4
	94.3
	53

	Gentamicin
	52
	40
	12
	0
	96.0
	42
	0
	 
	0
	0
	3.8
	2
	96.1
	52

	Levofloxacin
	54
	44
	10
	0
	96.3
	52
	0
	 
	0
	0
	3.7
	2
	96.3
	54

	Linezolid
	76
	76
	0
	0
	85.5
	65
	0
	0
	1.3
	1
	13.2
	10
	96.0
	76

	Oxacillin
	54
	28
	26
	0
	94.4
	51
	0
	0
	0.0
	0
	0
	 
	94. 4
	54

	Penicillin
	78
	20
	58
	0
	89.7
	70
	3.4
	2
	30. 0
	6
	0
	0
	88.5
	78

	Rifampin
	53
	53
	0
	0
	100.0
	53
	0
	0
	0.0
	0
	0
	0
	98.1
	53

	Tetracyclin
	49
	48
	1
	0
	100.0
	49
	0
	0
	0.0
	0
	0
	0
	100.0
	49

	Trimethoprim/Sulfamethoxazole
	54
	52
	2
	0
	81.5
	44
	0
	0
	15.4
	8
	0
	0
	85.2
	54

	Vancomycin
	78
	66
	12
	0
	100.0
	78
	0
	0
	0
	0
	0
	0
	100.0
	78





Table 4: Analysis of additional dRAST additional analysis capabilities
	
	Total samples
	Positive
	Negative
	Not determined
	Agreement (%)

	GN ESBL Screen
	69 examined
	15
	49
	5
	98.6

	GP Cefoxitin screen
	50 examined,
5 not examined
	24
	21
	0
	100.0

	[bookmark: _Hlk147063007]GP Inducible Clindamycin Resistance
	24 examined,15 not examined
	6
	3
	0
	100.0

	GP Gentamicin High level
	25
	High 14
	Low level=11
	0
	100.0

	GP Streptomycin High level
	25
	High 1314
	Low level=11
	0
	100.0



For the Gram-negative bacteria, most of these the verification failures were failures to meet the criteria were associated with Eenterobacterales. For non-Eenterobacterales isolates,  two drugs did not meet the criteria including , piperazcillin/tazobactam and trimethoprim/sulfamethoxazole (data not shown).
As seen shown in Table 3, dRAST system-based AST performed well for Gram-positive isolates. in Table 3 there was a good performance of the AST for dRAST system for Gram- positive isolates. However, ciprofloxacin, clindamycin, erythromycin, penicillin, and trimethropintrimethoprim/sulfamethoxazole did not meet CLSI acceptance criteria (CA, VME, ME, and EA rates of 88.7%, 29.4%, 0%, 98.3% and 88.68%, 9.5%, 0%, 94.3% and 89.7%, 3.4%, 30%, 88.5% and 81.5%, 0%, 15.4% and 85.0% respectively). These verification failures were all associated with Staphylococcus isolates
All of these failures to meet the criteria were associated with the staphylococcus isolates (data not shown).
The The cefoxitin screen exhibited good performance with 100% agreement. The dRAST system exhibited very good performance for Enterococcus isolates and met the criteria. performance with the cefoxitin screen was very good with 100% agreement.
The performance of the dRAST system for Enterococcus was very good and met the criteria.  There was just one Only one isolate with exhibited one ME (one from of 13 penicillin-resistant isolates for penicillin) (data not shown). The Gram-positive GP inducible clindamycin resistance showed results exhibited 100% agreement.	Comment by Editor: Is this what was meant?	Comment by Editor: Is this what was meant by GP? If you want to use that abbreviation, do so throughout.

[bookmark: _Ref157363608]Figure 1: Routine testing vs. dRAST Time To Result

As seen shown in Figure 1 the turn-around -time (TAT) of dRAST for positive blood cultures was 6.3±1.1 hours as compared to 37.5±15.1 hours (p>0.001) for routine methods (data not shown).	Comment by Editor: You should not alternate between turnaround-time and time-to-result if they mean the same thing – pick one for consistency.	Comment by Editor: What do you mean by this? The data are in the Figure.
Discussion
In this study, we report results the results of a dRAST system tested against randomly selected routine positive blood cultures and bottles spiked bottles with Gram-negative and Gram-positive organisms. The results were compared to the disk-diffusion test and VITEK 2 methods for ASTAST methods. Since As none of these methods are regarded as golden gold standard approachess, discrepancies between disk-diffusion and VITEK 2 results were resolved using either gGradient sStrip or Sensititer tests. dRAST results were then compared against the results produced by the majority vote of these other methods.
As seen shown in Table 1 the overall CA, VME, ME, and mE for Gram-negative blood cultures were 94.3%, 1.4%, 2.6%,  and 3.5% respectively. The overall CA, VME, ME, and mE for Gram-positive blood cultures were 91.7%, 5%, 3.1%, and 2.9% respectively. The dRAST method was evaluated against CLSI M52 Verification of Commercial Microbial Identification and Antimicrobial Susceptibility Testing system, 1st Edition (EA and CA>90%, VME rate <3% and ME <3%) criteria and showed a good performance.	Comment by Editor: You do not need to specifically restate your Results again in the Discussion section.	Comment by מחבר: Why add rate in this case and not others?
The dRAST system for Gram-negative bacteria did not fulfil meet the verification criteria for ampicillin, cefazolin, or  and meropenem. This finding was not demonstrated inis not consistent with previous studies (13), and these results need to be confirmed with in larger studies. For meropenem, there were three isolates with VME, but all of them were resistant to ertapenem and imipenem or to only ertapenem so such that carbapenems would not be the first first-line treatment choice in such cases. All of these isolates optional treatment in these cases anyway. All these isolated were from bottles spiked bottles with KPC Carbapenemase- Producing Enterobacteriaceae (CPE). This These findings were  was not seen previously, as other studies showed have found that the detection of CPE with the dRAST method showedwas associated with effective that all the VIM, NDM, and KPC were well detected detection  (13, 14).
The dRAST system for Gram-positive bacteria did not fulfill meet the verification acceptance criteria for ciprofloxacin, clindamycin, erythromycin, or  and penicillin. By definition, dRAST analyses of clindamycin and erythromycin , check inducible clindamycin resistance only for isolates that are resistant to erythromycin (15, 16). These errors rated werehave also been demonstrated in previous studies (13, 17), and thus the manufacturer should try to overcome the problem. Until then, these two antimicrobial agents should not be reported in the Gram-positive panel.
We noticed t noted that the concentrations for meropenem in the dRAST system are 0.12, 1, and 2.8 µg/mL. This means that all measures of in the 0.12-1 µg/mL range are reported as a MIC < 1 µg/mL. A well-accepted policy is to check the presence of CPE mechanisms by specific methods when MIC for meropenem is to check >=0.5 µg/mL. ThusAs such, the lack of thisfailure to include concentration in the Gram -negative dRAST panel is problematic and should be addedrectified. 	Comment by מחבר: Need to read the sentence, not clear	Comment by Editor: I’m not sure what you mean by this, please clarify.	Comment by מחבר: No very clear
As seen shown in Tables 2 and  Table 3, the performance of the dRAST AST system for Gram-positive bacteria across all antimicrobial agents:performance of the dRAST AST system for Gram-negative across all antimicrobial agents table 2 and 3 trimethropintrimethoprim/sulfamethoxazole did not meet the acceptance criteria in Gram- positive and Gram-negative as well. It is possible that trimethropintrimethoprim/sulfamethoxazole showed was associated with greater resistance when using the over resistance with the dRAST system due owing to its bacteriostatic nature. This trend was seen alsohas also been observed in other studies (18).	Comment by Editor: I’m afraid I don’t understand your intended meaning here – please revise to clarify.	Comment by מחבר: Need to read again. There are multi-reference to Table 2 and 3
The TAT for the dRAST system was odRAST 's turnaround time (TAT) is only slightly shorter or comparable to the that of the CLSI 2022 Direct Blood Culture AST with using the Kirby- Bauer method. Although While the TAT of the last latter is of 8-10 hours, but this method is available only to a limited number of drug-species combinations (19). As seen in Figure 1, for all drug-species combinations turn-around-timethe TAT of dRAST for positive blood cultures was 6.3±1.1 hours as compared to 37.5±15.1 hours for routine methods (p>0.001) for routine methods. In addition, dRAST provides significant advantages in the form of reduced labor and reduced time, requiring just  three minutes on average, and complexity for sample preparation. Finally, automation of the system offers objectivity in the results analysis of the results, , making it a valuable addition to routine lab work.	Comment by Editor: Is this what you meant?	Comment by Editor: What do you mean by this? The sample preparation is less complex?
The dRAST system requires species-level identification to be furnished in order to enable the determination of breakpoints and categorial interpretation. This information can be entered by the user at any time during or after the AST run. So As such, once a blood bottle is flagged as positive and after Gram staining has been performed, the TAT for the finalonce the blood bottle flags positive and following a Gram stain, the TAT to have a final result for antibiogram is results is the samee as the TAT of the system. In this study, the average time to AST results in positive Gram-negative blood cultures was 6.08 hours, while  and for Gram-positive blood cultures, was it was 6.94 hours. 
Furthermore, in contrast to the disk-diffusion method, the dRAST system has the the ability to provide limited MICs in addition to S-I-R categorical results.	Comment by Editor: What do you mean by this? Do you mean limiting MICs?
This study has some limitations. First, the use of the QMAC-dRAST method with positive blood culture bottles (PBCB) has a wide dynamic range of in terms of PBCB inoculum sizes from PBCB without a separatory process (2). Second, while the dRAST system has includes a broad antimicrobial platform, some certain newer antibiotics like the carbapenem/carbapenemase inhibitor combination are still not included inabsent from this platform and may be added in the future. Third, the this system cannot deal with PBCBs  with more than one bacterial species, thus with such analyses yielding no results or problematically inaccurate leading to no-results or more problematic not accurate results.	Comment by Editor: Why is this this a limitation?
In conclusion, dRAST demonstrated quite strong AST performance for both Gram-positive and Gram-negative isolates, meeting CLSI criteria for most antibiotics reported. Future ongoing development should efforts should focus on overcoming the be invested in order to overcome the pitfalls found identified in this study, and further investigations are also required necessary to determine establish the clinical impact of the system. Thus, how the by establishing how the routine use of dRAST in routine laboratory settings labs can improve the clinical outcome of patients with bacteremia.
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