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Introduction: According to most medical guidelines,medical the standard protocol used for carotid stenting includes the administration of oOral aAspirin and cClopidogrel administered at least four days before the procedure, with intra-procedural i Intra-venous (IV) hHeparin.	Comment by Author: Generic drug names are not typically capitalized
 Some publications havre also reported theshowing safety of adding g Glycoprotein 2b/3a inhibitors to the protocolduring carotid stenting. 
In this retrospective study, we aimed to evaluate the safety of a new medication protocol that includes an addition of IV aspirinIntravenous ASPIRIN and  iIntra-arterial Integrilin during carotid stentingthe procedure.  	Comment by Author: Please consider identifying the generic name for this drug in parentheses instead as follows: “eptifibatide (Integrilin)

Author guidelines state:
Whenever possible, drugs should be given their approved generic name. Where a proprietary (brand) name is used, it should begin with a capital letter. 
Methods: All patients who underwent carotid stenting atin Soroka University Medical Center (emergent cases were excluded) from between January 2015 to and May 2020 were included (emergent cases were excluded). We divided the patients into two groups—: 1. patients treated under the standard protocol, and  2. patients treated underaccording to the new protocol. In the latter,  in which in addition to the standard protocol regimen, patients received both the standard protocol regimen, as well as 150 mg just immediately before stenting IVIntravenous aspirin 150 mgimmediately before stenting, and a slow immediately post stenting 2-3 mg of intra-arterial slow injection of 2–3 mg of Integrilin (gGlycoprotein 2b/3a antagonist). immediately after stenting. 
Results: Forty-four of the patients were treated according to the standard protocol (group 1), and 41 forty-one patients were treated according to the new protocol (group 2). In group 1, six patients had any kind of complications, while in group 2, no complications ofrom any kind were noted (p = 0.027). 	Comment by Author: As this number is greater than 10 and does not begin a sentence, the appropriate style is that of a numeral instead of a hyphenated word
Conclusions: In this study, we would like to share The safety and possibley the efficacy of this novelspecific protocol was preliminarily demonstrated in the present study that includes an addition of intravenous Aspirin and a small dose of Integrilin Intra-arterial immediately post stenting. Further Future studies are needed to prove the safety and efficacy of a specific drug regimen that will further reduecrease further the complication rates of carotid stenting. 
	Comment by Author: The author guidelines do not specifically stipulate the inclusion of keywords in the manuscript. However, please ensure a few keywords are selected that are relevant to the content of the manuscript, as these would be required during the submission process
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During the last decade, carotid stenting has beencome widely appliused for the prevention of secondary stroke prevention in selected patients. [(1,) (5]). Early ischemic complications during carotid stenting occur in 3%–-13% of allthe patients.  [(1]). The mechanisms involved are not fully understood, yet it is presumed that both distal embolization caused by ruptured plaque and platelet activation secondary to intimal injury, (or a foreign body placed within the vessel) are contributeing to the development of the ischemic events.[(1]). 	Comment by Author: According to the author guidelines
Reference numbers in the text should be inserted immediately after punctuation (with no word spacing)—for example,[6] not [6].

Please also note that references must be numbered sequentially. Thus, after reference “[1]” should come “[2]” (instead of “[5]”).
 
Please check all in-text citations to maintain numerical order. (As the citations and references seem to have been created with reference management software, this may simply require an adjustment to the output style to ensure the references are numerically sequential.)	Comment by Author: As the sentence that follows refers to the first and second mechanisms, the last part of this phrase was placed in parentheses for greater clarity. The original sentence could have been interpreted to list three mechanisms
Embolic protection devices are used to prevent strokes caused by the first mechanism, and antiplatelet medications are administeredgiven to addresshelp dealing with the second mechanismone. [(1-–5]).
Current medical maenaegement, according to most guidelines for carotid stenting, includes the administration of oOral aAspirin and cClopidogrel with intraprocedural intravenous (IV) heparin administered at least four days before the procedure, with intraprocedural  intra-venous (IV)heparin with thea goal of achieving an activated clotting time (ACT) of 250–-300 seconds ACT( activated clotting time). [(6]). Clopidogrel resistance occursis found in up to 52% of the population. [(11, 19]). Ischemic events related to carotid stenting are significantly more common in patients with cClopidogrel resistance. [(19] ).There are Some point of care tests are available, which canto assess platelets inhibition under the effects of cClopidogrel effects, but theiyre positive predictive value is still low. [(20])	Comment by Author: Please be more specific for greater clarity
Some publications have been focused onare dealing with adding different doses of gGlycoprotein 2b/3a inhibitors to the protocol in order in order to reduce the rate of ischemic events. Most of those studies havem reportedshowed safety, and some have also showned efficacy as well, but no large multicenter trials has were published yet to confirmed the applicationusage of a specific protocol. [(2, 7–-9]). Furthermore, t
he administrationUsage of (IV) aAspirin during endovascular procedures, including during emergeant stenting, is considered both safe and effective. [(10, 18]). According To our knowledge, no available publications have investigatedare dealing with its specific routine use as a routine, during non- –emergeant carotid stenting. .

.
When IV aAspirin became locally available in our country, at our center, we decided in our center to add a low dose of IV aAspirin  (150 mg) just before stenting as a preventive measure, in order to boost the effect of Aspirin taking under considerationg the high rate of clopidogrel resistance. Even after adding IV aAspirin to the protocol, we noticed, in some cases, minimal stent protrusions in some cases that responded well to a low dose of iIntra-arterial (IA) Integrilin (gGlycoprotein 2b/3a Inhibitor). Stent protrusions are known to be predictors of ischemic events afterpost stenting.  [(12]), However, but sometimes it is visually unclear if there are micro protrusions are sometimes visually unclear seen postafter stenting. In order to prevent possible micro protrusions, we also started began to routinely administeringd a low dose of iIntra-arterial Integrilin toin all patients afterpost stenting, routinely and monitoredfollow them both radiologically and clinically for an additional 10ten more minutesutes radiologically and clinically before dischargeending the case. 	Comment by Author: This in-text citation does not seem to be linked to the corresponding reference. Please double-check
In this retrospective study, compared with the standard protocol, we aimed to evaluate the safety and outcomes of a modifiedafter changing the medication regimen administered during carotid stentingthe procedure, compared to the standard protocol we used before.


METHODS:
In this retrospective analysis, we analyzed the outcome of internal carotid arteryICA stenting, before and after applying a modification tochange in the medicationprevention protocol. 	Comment by Author: As this term was originally abbreviated just once throughout the manuscript, the definition alone is adequate
Study population
: All patients who underwent elective or urgent carotid stenting atin Soroka University Medical Center (emergent cases were excluded) frombetween January 2015 to and May 2020 were included (emergent cases were excluded). We divided the patients into two groups. Group: 1 included. patients treated before May 2018, according to the standard protocol of: 100 mg  oral aAspirin 100 mg+ 75 mg oral clopidogrel (Plavix),  75 mg at least four days before the procedure, and continuing for at least six weeks after thepost- procedure;, IV hHeparin during the procedure withile keeping the ACT between 250 and -300 seconds. Group 2. included patients treated after May 2018 according to the new protocol, in which included both addition to the standard protocol regimen, as well as the administration of 150 mg IVpatients received just immediately before stenting Intravenous aAspirin 150 mgimmediately before stenting, and immediately post stenting 2–-3 mg of a slow intra-arterialIA slow injection of Integrilin (adjusted to body weight). immediately after stenting. 
NoAll the patient under evaluations treated, did not had anve  Alberta Stroke Program Early Computed Tomography Score (ASPECTS) score < 8. We compared the demographic characteristics, medical history, procedural details, medications, indications for the procedure, and complications between groups. The institutional ethics committee of the Soroka University Medical Center approved the study protocol.	Comment by Author: Please ensure the revised sentence conveys your intended meaning	Comment by Author: Please verify the revised sentence
Procedural management: 
After arterial femoral access was established, an IV 50-Units/KG  bolus of intravenous h Heparin (50 units/kg) was administerated to achieve an Activated Coagulation Time between 250 and- 300 seconds. An 8FR  guiding catheter (Neuron MAX, Penumbra) was introducednavigated to the common carotid. AOver 014 microwire, embolic protection device was(SPIDER 5, Medtronic) was navigated and deployed in the petrous carotid. Stenting with a Cguard (Inspire-MD)/Xact (Abbott)/Perecise (Cordis)/Wall stent (Boston Scientific) was  performed, based on the operator's decision, followed by balloon angioplasty  (Viatrac, Abbott). 
Patients from group 2, were additionally treated additionally with 150 mg IV aAspirin 150 mg just before stenting, and with a slow intra-arterial injection of  2–-3 mgMG Integrilin throughfrom the guiding catheter post stenting. After the procedure, all patients were admitted to the Neuro intensive careU unit and subjected towith strict blood pressure monitoring and control, as well as and frequent neurological status evaluations for at least one night, followed by ward admission for at least two nights of ward admission. All patients were treated with aAspirin and clopidogrel Plavix for six weeks. After six weeks later, a Doppler sonographic examination was performed., and If the the follow-up Doppler sonogram showed normal flow within the stent, clopidogrel Plavix was stopped, and the patient was allowed to continued treatment with aAspirin alonlye.

Statistical Analysis 
Continuous variables were presented as the mean ± standard deviation (SD), and categorical variables were presented as frequency and percentages.                              
In the univariate analysis, we compared demographic and clinical values between the two study groups, i.e., patients treated with the new protocol of carotid stent and those treated with the standardcommon one protocol and those treated with the new protocol. The t-test or one-way analysis of variance (ANOVA) was applied for continuous variables with normal distribution, while the Mann– Whitney U Test (Wilcoxon Rank Sum Test) or Kruskal–-Wallis test (one-way ANOVA on ranks) was applied for continuous variables with non-normal distribution. The and cChi-squared or Fisher’s exact test was applied for categorical variables. Statistical significance was setdefined ats a p-value < 0.05.
The possible impact of the new procedure on possible the complications was examined by logistic regression, considering with the complications after the procedure as the main outcome variable and adjusting for theto patients’' age (in years). Point estimates of association were presented asby the odds ratios along with their 95% confidence intervals [OR (95% CI)]. 
The significance level was setdefined by the at p-value < 0.05, based on a two-sided Wald test. No adjustments wereas made to multiple comparisons, owing due to the exploratory nature of our investigation. All statistical analyses were conducted using the SPSS Version 25 software (SPSS Inc., Chicago, IL). 



RESULTS:
Between January 2015 andto May 2020, 85 patients underwent a non-emergent carotid stenting atin our institution. Forty-five of the patients were treated according to the standard protocol (group 1), and forty-two42 patients were treated according to  the modified, augmented protocol (group 2). Table 1 presents the patient characteristics ofin both groups. A greater number ofMore patients ion group 2 had a history of iIschemic heart disease (p = 0.031). However; otherwise, there was were no other significant differences were noted in the demographic details orand the relevant medical historiesy between the two groups (Table 1). 

Table 1: Patient demographic and clinical characteristics 	Comment by Author: Author guidelines state
Tables should be in Word format and placed in the main text where the table is first cited.
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	Old protocol	Comment by Author: Please consider heading these columns instead as Standard protocol and Modified protocol, respectively
N = 45
	New protocol
N = 42
	P-value

	Gender (male) -
N (%)
	
30 (66.7)
	
33 (78.6)
	
0.214

	Age, years -
Mean ± SD
Median (IQR)
	
65.02 ± 8.42
65.0 (58.5; 71.0)
	
66.14 ± 7.95
66.0 (61.7; 73.0)
	
0.526

	Smoking (yes) - N (%)
	21 (46.7)
	20 (47.6)
	0.929

	Diabetes (yes) - N (%)
	20 (44.4)
	19 (45.2)
	0.941

	Hypertension (yes) - N (%)
	34 (75.6)
	30 (71.4)
	0.663

	Dyslipidemia (yes) - N (%)
	25 (55.6)
	23 (54.8)
	0.941

	Malignancy (yes) - N (%)
	6 (13.3)
	2 (4.8)
	0.167

	Ischemic heart disease (yes) - N (%)
	7 (15.6)
	15 (35.7)
	0.031




Symptomatic carotid stenosis (transient ischemic attackTIA or stroke) was the indication for stenting in 80% of the patients iIn group 1 and in 69% of the patients in group 2 (p = 0.240). The rest of other patients went through theunderwent stenting with the indications of a-symptomatic carotid stenosis >of over 80%. The two groups showead a comparable degree of mean pre-stenting mean stenosis  (85.47% ± 11.44% in group 1, and 84.11% ± 11.17%
 in group 2) onper computed tomography CT aAngiography (p = 0.390) (Table 2). All patients received at least four days of aAspirin and cClopidogrel for at least four days before the procedure. Over 50% of the patients received aAspirin and cClopidogrel for more than a week before the procedure without any significant difference between the groups (p = 0.835, pP = 0.311, respectively) (Table 2).	Comment by Author: Please verify this revision


Table 2: Pre-procedural indications (clinical and radiological) and medical treatment of patients scheduled for internal carotid artery stenting
	
	Old Protocol	Comment by Author: Please consider heading these columns instead as Standard protocol and Modified protocol, respectively.
N = 45
	 New Protocol
N = 42
	P-value

	Percentage of stenosis per CTA
Mean ± SD
Median (IQR)
	
Treated artery
	
85.47 ± 11.44
90.0 (80.0; 95.0)
	
84.11 ± 11.17
90.0 (80.0; 90.0)
	
0.390

	Days of clopidogrel (Plavix) administration prior to procedure - N (%)
	4–6
	13 (48.1)
	12 (35.3)
	0.311

	
	> 7	Comment by Author: Please verify this revision at both instances in this table
	14 (51.9)
	22 (64.7)
	

	Days of aspirin administration prior to procedure - N (%)
	4-6
	8 (23.5)
	10 (25.6)
	
0.835

	
	> 7
	(76.5) 26
	29 (74.4)
	

	TIA (yes) - N (%)
	10 (22.2)
	7 (16.7)
	0.514

	Stroke on admission (yes) - N (%)
	26 (57.8)
	22 (52.4)
	0.613

	Symptomatic (yes) - N (%)
	36 (80.0)
	29 (69.0)
	0.240


CTA, computed tomography angiography; TIA, transient ischemic attack.

In group 1, seven patients showead any kind of complications (16.3%)%);, three were minor (one transient contrast-induced nephropathy and two groin hematomas), and  four were major complications (three ischemic events,: one of which wasthem due to stent reocclusion, and one hyperperfusion syndrome with intracerebral hemorrhage). In group 2, no complications ofrom any kind were noted (p = 0.012) (tTable 3). No major or minor cases of beedingbleeding wereas observednoticed in the second group.
 It is also worth mentioning that complications only occurred only in symptomatic patients.
Thirty-one patients from group 1 (68.9%) and 24twenty-four patients from group 2, returned forattended a follow-up visit, 8–-10 weeks after discharge (p = 0.054). None of the patients from eibother groups complained of new neurological symptoms. Three of the patients from group 1 (6.7%), and none of the patients from group 2 had >over 50% stenosis within the stent on follow- up Doppler sonography (tTable 3).
Table 3: Complications during and after internal carotid artery stenting
	
	Old Protocol	Comment by Author: Please consider heading these columns instead as Standard protocol and Modified protocol, respectively.
N = 45
	 New Protocol
N = 42
	P-value

	Side of stent (right) - N (%)
	25 (55.6%)
	17 (40.5%)
	0.198

	Complications during the procedure (yes) - N (%)
	2 (4.7%)
	---
	0.494

	Complications after the procedure (yes) - N (%)
	5 (11.1%)
	---
	0.056

	Any complications (yes) - N (%)
	7 (16.3%)
	---
	0.012

	Follow-up visit (yes) - N (%) 
	31 (68.9%)
	24 (57.1%)
	0.054

	*Significant stenosis within stent on follow-up visit (yes) - N (%) 	Comment by Author: Please consider omitting this asterisk, particularly if it does not refer specifically to any other note or element of the table
	3 (6.7%)
	---
	0.243




DISCUSSION:
In this retrospective case series, we evaluated the safety and the outcomes of a new medication regimen used during carotid stenting. The new regimen included the addition of intra-venousIV aAspirin during the procedure before stenting, and a low dose of intra-arterial Integrilin immediately afterpost stenting. We observed a significant reduction incompared the number of complications between groups before and after the protocol whas modifiedchanged and showed a significant reduction in the number of complications.	Comment by Author: Please note this paragraph repeats elements of previous sections of the text. However, the Discussion should be more focused on what can be inferred from, or what is implied by the Results
Qureshi et al. [(2]) showed the feasibility of combined treatment during carotid stenting, usingwith high- dose integrin (both during and 24 hours after thepost- procedure), aAspirin, cClopidogrel, and low- dose hHeparin during carotid stenting. Also, Kapadia et al. [(9).] reported theshowed safety and even a significant reduction in iIschemic complications, after adding gGlycoprotein 2b/3a to their treatment protocol.
Hugh et al. [(13]) reportedShowed the safety of adding glycoprotein 2b/3a inhibitors to the standard regimen in emergent carotid stenting, which is considered a procedure with an even higher risk ofor hemorrhagic transformation to begin with.
 On the other hand, Wholey et al. [(7]), showed a significantly higher rate of carotid stenting complications after when adding a high dose of gGlycoprotein 2b/3a inhibitors to a protocol comprising aAspirin, clopidogrelPlavix, and hHeparin (administerated during the procedure).
Dornbos et al. [(14]) . reviewed over 20 publications in which gGlycoprotein 2b/3a inhibitors were added to a medical regimen foran aAneurysm coiling medical regimen as a preventive/ salvage treatment. The medication was administered by thegiven IA/IV route, in different doses, either with or/ without 12 hours of infusion after the respectivepost procedures. Thisis review reportedshowed a significant reduction in thromboembolic events, with a minimal increase in the risk of intracerebral hemorrhage.
It should be mentioned that The use of gGlycoprotein 2b/3a is recommendedindicated formally for coronary thrombosis; [(15);] therefore, the doses and treatment protocol used in most neuroendovascular studies are based on cCardiologic recommendations. AsSince the brain tissue is known to be the most sensitive tissue in the body tfor ischemic/reperfusion processes, [(16]), an adjustment inof the dosage should be considered.
Based on existing studies, [(2, 7, 13, 14]), adding gGlycoprotein 2b/3a inhibitors to the treatment protocol seems to be safe and likelyprobably effective. Currently, it is unclear which one of the medications from this group is the safest, what is the specific minimal dose requiredthat needs to be given, or whetherand if there are any advantages tois a better effect administerating the drug by the intra-venousIV or intra-arterial route.
 Other than the presentour study, we did not fouind no otherany publications focused ondealing with the combined treatmentation of IVIntravenous aspirin with a low dose of intra-arterial low dose of gGlycoprotein 2b/3a inhibitors afterpost endovascular stenting.
Based on the existing literature, most of the symptomatic thrombotic events afterpost carotid stenting are either immediate or within the first 24 h. ours[(17]). Therefore, improvingement of the anti-platelets treatment during and immediately after carotid stenting may also improve the outcomes of carotid stenting. 
It is possible that tThe small intra-arterial bolus of Integrilin administerated directly to the stented artery , as presented in thisour study, was possiblyis just enough to protect againstfrom a possible  acute thrombogenic process, until the effects of IV aAspirin were evident. Aspirineffect will start and boosts the oral antiplatelet therapys administeredgiven to the patient before the procedure.
We also nobservedticed in our study, that delayed restenosis was found only in patients from group 1 alone. It is theoretically possible, that immediately afterpost stenting, an aggressive antiplatelet protocol influenceds late in-stent stenosis. 
Besides athe sample size limitation, the presentour study is also limited by its focus on justsince it is showing one specific regimen, using IV aAspirin with a singleone specific glycoprotein 2b/3a antagonist (Integrilin). It is very likely that other combinations may alsocan be safe and effective.
In this study, we would like to share The safety and possibley efficacy of this specific protocol was confirmed in the present study. Further studies are needed in order to prove the safety and efficacy of a specific drug regimen that could will decrease further reduce the complication rates of carotid stenting in specifically, and endovascular procedures in generally.
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Tables:

Table 1: Patients Demographic and clinical Characteristics 

	
	Old Protocol
N=45
	New Protocol
N=42
	P-value

	Gender (male) –
N (%)
	
30 (66.7%)
	
33 (78.6%)
	
0.214

	Age, years –
Mean ± SD
Median (IQR)
	
65.02±8.42
65.0(58.5;71.0)
	
66.14±7.95
66.0(61.7;73.0)
	
0.526

	Smoking (yes) – N (%)
	21 (46.7%)
	20 (47.6%)
	0.929

	Diabetes (yes) – N (%)
	20 (44.4%)
	19 (45.2%)
	0.941

	Hypertension(yes) – N (%)
	34 (75.6%)
	30 (71.4%)
	0.663

	Dyslipidemia (yes) – N (%)
	25 (55.6%)
	23 (54.8%)
	0.941

	Malignancy (yes) – N (%)
	6 (13.3%)
	2 (4.8%)
	0.167

	Ischemic heart disease (yes)- N (%)
	7 (15.6%)
	15 (35.7%)
	0.031












Table 2: Pre-procedural indications (clinical and radiological) and medical treatment

	
	Old Protocol
N=45
	 New Protocol
N=42
	P-value

	Percentage of stenosis per CTA
Mean ± SD
Median (IQR)
	
Treated artery
	
85.47±11.44
90.0(80.0;95.0)
	
84.11±11.17
90.0(80.0;90.0)
	
0.390

	Days with Plavix (prior) - N (%)
	4-6
	13 (48.1%)
	12 (35.3%)
	0.311

	
	7<
	14 (51.9%)
	22 (64.7%)
	

	Days with Aspirin (prior) -N (%)
	4-6
	8 (23.5%)
	10 (25.6%)
	
0.835

	
	7<
	(76.5%) 26
	29 (74.4%)
	

	TIA (yes)- N (%)
	10 (22.2%)
	7 (16.7%)
	0.514

	Stroke at admission(yes)- N (%)
	26 (57.8%)
	22 (52.4%)
	0.613

	Symptomatic (yes)- N (%)
	36 (80.0%)
	29 (69.0%)
	0.240



Table 3: Complications during and after the procedure 

	
	Old Protocol
N=45
	 New Protocol
N=42
	P-value

	Side of stent (Right)- N (%)
	25 (55.6%)
	17 (40.5%)
	0.198

	Complications during the procedure (yes)- N (%)
	2 (4.7%)
	---
	0.494

	Complications after the procedure (yes)- N (%)
	5 (11.1%)
	---
	0.056

	Any Complication (yes)- N (%)
	7 (16.3%)
	---
	0.012

	Follow-up Visit (yes)- N (%) 
	31 (68.9%)
	24 (57.1%)
	0.054

	*Stent significant Stenosis on follow up visit (yes)- N (%) 
	3 (6.7%)
	---
	0.243









