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INTRODUCTION

Liver cancer has become a 
major global health challenge, 
with hepatocellular carcinoma 
(HCC) representing the most 
frequent histological type [1]. 
For patients who are ineligible 
for  surg ica l  res e c t ion  or 
liver transplantation due to 
advanced disease or significant 
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ABSTRACT

Background & Aims: Radiofrequency ablation (RFA) is a curative option for early-stage hepatocellular 
carcinoma (HCC) when liver resection or transplantation is not a suitable option. This study evaluated 
whether a peri-procedural intravenous lidocaine infusion could reduce neutrophil extracellular trap formation 
(NETosis), neutrophil-to-lymphocyte ratio (NLR) and improve 1-year outcomes after RFA. 
Methods: In this single-centre, randomized trial, 50 adult HCC patients undergoing RFA were allocated 1:1 
to receive propofol-fentanyl sedation alone (PF group, n=25) or combined with intravenous lidocaine (1.5 
mg/kg bolus, then 1 mg/kg/h for 24 hours; PF-L group, n=25). Serum citrullinated histone H3 (H3Cit), NLR, 
and C-reactive protein (CRP) were assessed at baseline and 24 hours post-ablation. The primary endpoint 
was the change in H3Cit expression. Secondary endpoints included changes in NLR and C-reactive protein 
(CRP), as well as 1-year overall mortality, disease-free survival, and local recurrence rates.
Results: 24 patients in PF-L group and 25 patients in PF group completed the study. Intra-group H3Cit levels 
significantly decreased from baseline at 24 hours only in the PF-L group (p=0.031). However, the between-
group difference in H3Cit variation levels was not significant (p=0.352). Postoperative NLR changes were 
also comparable between groups (p=0.354). The overall 1-year mortality rate was 12%, with no significant 
variance between the two arms. 
Conclusions: Adding intravenous lidocaine to sedation resulted in an intra-group reduction in H3Cit 
expression following RFA but did not produce a statistically significant reduction compared to standard 
propofol-fentanyl sedation alone. 1-year survival and local recurrence rates did not differ between groups. 
However, our preliminary findings justify the need for larger, baseline-balanced trials to evaluate periprocedural 
NETosis modulation by sedation regimen.
 
Key words: procedural sedation − hepatocellular carcinoma − radiofrequency ablation −lidocaine − NETosis. 

Abbreviations: AJCC: American Joint Committee on Cancer; BCLC: Barcelona Clinic Liver Cancer Criteria; 
CRP: C-reactive protein; DFS: disease-free survival;  EMT: epithelial-to-mesenchymal transition; HCC: 
hepatocellular carcinoma; H3Cit: citrullinated histone H3; NET: neutrophil extracellular trap NET; NETosis: 
NET formation; NLR: neutrophil-to-lymphocyte ratio; PF: propofol-fentanyl; PF-L: PF combined with 
intravenous lidocaine; PSA: procedural sedation and analgesia; RFA: radiofrequency ablation; TEA: thoracic 
epidural anaesthesia; TME: tumor microenvironment; TPVB: thoracic paravertebral block. 

comorbidities, percutaneous ablation has emerged as a 
primary curative therapeutic option [2, 3]. Increasingly 
applied in clinical practice, percutaneous approaches such 
as radiofrequency ablation (RFA) represent one of the most 
radical and effective non-surgical interventions for HCC [3].

From an anesthetic perspective, the primary objectives 
during percutaneous ablation are to alleviate procedural 
pain, discomfort and ensure patient immobility, thereby 
facilitating a precise intervention [2]. Achieving these goals 
requires appropriate periprocedural pain management 
through multimodal analgesia and sedation [2, 4]. 
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Furthermore, a critical aspect of procedural success involves 
controlling diaphragmatic excursions through respiratory 
management, as respiratory movements can compromise 
ablation accuracy [5]. Consequently, general anesthesia or 
analgosedation is often advocated as an effective solution 
to optimize both patient comfort and treatment outcomes 
[4-6].

However, patients requiring RFA frequently present 
with severe hepatic dysfunction and significant systemic 
comorbidities that initially disqualified them from surgical 
resection [7]. All these factors, inherently, elevate the 
risks associated with general anesthesia, requiring the 
anesthesiologist to meticulously balance clinical benefits 
against procedural risks [5, 7]. Alternative regional techniques 
have been documented, including the use of thoracic 
paravertebral block (TPVB) [7-9], occasionally combined 
with propofol-based sedation [9]. While thoracic epidural 
anesthesia (TEA) can provide a more profound sensory 
blockade than local infiltration or TPVB, it carries increased 
clinical risks in this cohort of patients [9,10]. Many HCC 
patients present with significant coagulopathy due to impaired 
hepatic synthesis of clotting factors; under these circumstances, 
TEA significantly increases the risk of epidural hematoma 
and can induce profound hemodynamic instability [11-13]. 
Currently, there is no definitive consensus or large-scale 
comparative data to establish a single “gold standard” anesthetic 
technique, necessitating an approach strictly tailored to the 
patient’s individual clinical status, specific comorbidities and 
institutional protocols [2, 4, 5].

Beyond immediate perioperative management, recent 
onco-anesthesia research has increasingly focused on 
optimizing anesthetic interventions to improve short and 
long-term oncological outcomes and identifying new biological 
markers capable of predicting disease progression [14]. 

In this context, neutrophil extracellular traps (NETs) 
formation (NETosis) represents a distinct, programmed form 
of neutrophil cell death characterized by the expulsion of 
decondensed nuclear chromatin and granular proteases into 
the extracellular space forming a web-like framework known 
as a NET [15].

Accumulating evidence indicates that NETs are intensively 
implicated in the biology of primary hepatic malignancies, 
where they physically alter tumor microenvironment 
(TME) to shield malignant cells, orchestrate the epithelial-
to-mesenchymal transition (EMT), stimulate angiogenesis, 
and facilitate metastatic dissemination [16, 17]. Specifically, 
we investigated the perioperative dynamics of NETosis, 
a biomolecular pathway with emerging therapeutic 
and prognostic relevance in HCC progression [18]. 
By investigating the potential implications anesthetic 
interventions on NETosis modulation during RFA, this study 
aimed to elucidate if there may be periprocedural anesthetic 
strategies that may favorably influence inflammatory cascade 
and oncological trajectory of patients undergoing treatment 
for HCC. This study was included in a larger scale research, 
also targeting liver resection for HCC under the same 
anaesthetic drug combinations as an attempt to investigate 
if the influence of propofol and lidocaine remains the same 
under minimally invasive procedure.

METHODS

In this single-center, prospective randomized, interventional 
pilot study, we included 50 adult patients with HCC undergoing 
RFA. Patients were randomly assigned into two groups via an 
online system (random.org). Group 1 received a procedural 
sedation and analgesia (PSA) with propofol and fentanyl (PF), 
combined with a 1.5 mg/kg slow bolus of lidocaine followed by 
an intravenous lidocaine infusion of 1 mg/kg/h for 24 hours 
(PF-L group). Group 2 received PSA with propofol and fentanyl 
alone (PF group). The ablations were performed at a power 
setting of 55 watts, with the procedure duration determined 
by nodule size and number under ultrasound monitoring. 
Primary outcomes were the assessment of the effect of 
intravenous lidocaine supplementation on the formation of 
NETs evaluated by serum level of citrullinated histone H3 
(H3Cit). Secondary endpoints included the assessment of the 
impact on 1-year survival and local recurrences.

The study was approved by the Ethics Committee of the 
University of Medicine and Pharmacy Cluj nr.: 212/07.11.2024, 
Ethics Committee of the Regional Institute of Gastroenterology 
and Hepatology (IRGH) No: 7042/15.05.2024 and was 
registered on the ClinicalTrials.gov platform (NCT Number: 
NCT07657897).

We included adult patients with a hepatocellular carcinoma 
suitable for RFA, meaning the possibility of an ultrasound-
guided approach and the presence of a tumour measuring up 
to 3 cm in diameter. Tumour staging followed the American 
Joint Committee on Cancer (AJCC) and Barcelona Clinic 
Liver Cancer Criteria (BCLC) guidelines. Patients with ASA 
I, II, or III anesthetic risk were included in the study. We 
excluded patients who were candidates for surgery, patients 
on chronic immunosuppressive medication, patients with 
contraindications to any of the study medications, patients 
with psychiatric disorders (bipolar disorder, schizophrenia) 
unable to give adequate information, autoimmune disorders, 
or corticosteroid-dependent bronchial asthma due to 
interference with inflammatory response after procedure; 
HIV-positive patients; and pregnant women. Patients receiving 
antiarrhythmic therapy (verapamil, propafenone, amiodarone) 
that could interfere with the antiarrhythmic effect of lidocaine 
were also excluded. During and after the procedure, all 
patients received standard monitoring in accordance with ASA 
guidelines: ECG, blood pressure, pulse, and SpO2. Procedural 
sedation and analgesia were administered in accordance with 
guidelines for procedural sedation in gastroenterology using 
fentanyl and propofol. Patients were followed for one year to 
determine the incidence of metastases and postprocedural 
complications. 

The group allocation and patient study number were 
concealed in a sealed opaque envelope, which was opened 
after the patient had given their written, informed consent 
before RFA. While the involved anesthetists were not masked 
to study group allocation, all the investigators involved in the 
postprocedural follow-up, blood sampling, data analysis, and 
interpretation were unaware of the group allocation.

A saline infusion packaged identically to i.v. lidocaine 
was used as placebo control for the groups without lidocaine 
infusion. This was prepared and started after induction, by the 
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anesthetist and continued for 24 h after operation. The infusion 
rates mirrored lidocaine infusion rates.

Peripheral venous blood samples (10 mL) were collected 
from each participant at two distinct time points: prior to 
sedation and 24 hours following the RFA. This time point 
was determined based on established data regarding the 
kinetics of post-stimulation NETosis described in literature 
[19]. Within 1 hour of collection, the samples underwent 
centrifugation at 3000 rpm for 15 minutes at room 
temperature. The isolated serum was subsequently divided 
and preserved at -80°C until further assayed using the 
enzyme-linked immunosorbent assay (ELISA) technique. 
The NETosis-specific marker, H3Cit was analyzed pre- 
and postprocedural. The measurements were made using 
commercially available ELISA kits for: H3Cit (Human H3Cit, 
MyBioSource, San Diego, CA, USA; sensitivity: 1.0 ng/ml). 
Sample processing was performed in strict accordance 
with the manufacturer’s instructions. Optical density was 
measured at 450 nm using a Dynex DSX Microplate Reader 
(Dynex Technologies, USA). H3Cit concentrations were 
determined by plotting sample absorbance values against 
a standard reference curve. The manufacturer-specified 
intra-assay coefficient of variation (CV) was <10%, while 
our observed intra-assay CV was 7.33%. The manufacturer 
provided no minimum detectable dose or range and advised 
against calculating values falling outside the standard curve 
limits. Previous studies indicatedbaseline serum H3Cit 
levels typically range between 10–15 ng/mL, with a standard 
deviation of approximately 3 ng/ml. 

The neutrophil to lymphocyte ratio (NLR) was determined 
by dividing the absolute neutrophil count by the absolute 
lymphocyte count baseline (pre-ablation) and at 24 hours post-
ablation. C-reactive protein (CRP) sampling was performed at 

the same time intervals as the blood collection for H3Cit and 
complete blood count analyses.

A total sample size of 50 patients, with 25 patients per 
group, was calculated based on the data of our first enrolled 
patients. Assuming a two-sided significance level of 0.05, 
equal group sizes, and comparison of mean H3Cit levels 
between two independent groups, this sample size provides 
approximately 80% power to detect H3Cit difference between 
groups, corresponding to Cohen’s d of about 0.8–0.85. Data 
distributions were verified for normality. Continuous, normally 
distributed variables across independent cohorts were evaluated 
using analysis of variance 2x2 ANOVA tests and Wilcoxon 
tests were performed to highlight the differences between 
the two groups measured at intervals of time. Intra-group 
comparisons of serum biomarkers before and after anesthesia/
surgery were conducted using a paired Student’s t-test. To adjust 
postprocedural H3Cit concentrations for baseline differences 
between cohorts, an Analysis of Covariance (ANCOVA) was 
performed, using postprocedural H3Cit as the dependent 
variable, treatment arm as the fixed factor, and baseline H3Cit 
as the covariate. The assumption of homogeneity of regression 
slopes was tested and satisfied prior to model execution. 
Statistical significance was defined as p < 0.05.

RESULTS

We enrolled 50 patients between November 2024 and 
March 2025, 25 patients in each of the two study groups: 
PF-L and PF respectively. One patient was lost to follow-up 
(PF-L group), as a result of early hospital discharge (less 
than 24 hours) (Fig. 1). The baseline subject characteristics, 
ASA physical status, tumour staging by AJCC and BCLC 
classification were similar between study groups (Table I). 

 

 

 

 

 

 

   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Patients assessed for 
eligibility (n=136) 

➢ Excluded (n=57) 
➢ Not meeting inclusion criteria (n=15) 
➢ Declined to participate (n=9) 
➢ Other reasons (n=5) 

Randomised patients (n=50) 

PF-L group (n=25) 

Lost to follow-up  
(early discharge) (n=1) 

Final analysis (n=24) 

PF group (n=25) 

Lost to follow-up  
(n=0) 

Final analysis (n=25) 

Fig. 1. Subject enrolment and group allocation.
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Serum concentration of H3Cit, NLR and CRP are shown 
in Table II. As can be seen, there was an intra-group decrease 
in H3Cit levels from baseline to follow-up: 48.23 vs. 30.77 ng/
ml (p=0.02, in PF-L group) and 23.0 vs. 17.99 ng/ml (p=0.34, 
in PF group). However, the between-group comparison of 
H3Cit levels variation was not significant (p=0.352). To account 

for the baseline imbalance in H3Cit levels, an ANCOVA was 
conducted. After adjusting for baseline H3Cit concentrations, 
the treatment group was not significantly associated with 
dynamics postprocedural H3Cit levels [F(1.16)=0.15, p=0.703], 
whereas baseline H3Cit remained a strong independent 
predictor of postoperative values (p<0.001).

Table I. Baseline characteristics

Study groups  PF-L group  
(n=24)

PF group  (n=25) p 

Age (yr) 66.14 (±12.19) 66.07 (±12.33) 0.36

Gender (male), n (%) 14 (58.33) 17 (68) 0.28

BMI (kg/m2) 24.86 (±8.01) 27.11 (±8.24) 0.86

ASA physical status, n (%)

    II 7 (29.2) 10 (40) 0,55

    III 17 (70.8) 15 (60)

BCLC, n (%)

     A 21 (87.5) 23 (82) 1.0

     B 3 (12.5) 2 (8)

Child-Pugh classification

      A 23 (95.9) 23 (92) 1.0

      B 1 (4.1) 2 (8)

Diabetes mellitus, n (%) 4 (16.7) 6 (24) 0.23

Arterial hypertension, n (%) 14 (58.3) 18 (72) 0.17

Pulmonary disease, n (%) 5 (20.8) 6 (24) 0.71

History of HCC ablation, n (%) 13 (54) 11 (44) 0.57

History of other malignancies, n (%) 2 (8) 0 (0) 0.49

Fentanyl (mg) 100 (100-150) 100 (100-150) 1

Lidocaine (mg/24 h) 600 (150-1000) N/A 0.88

Intraprocedural propofol (mg) 150 (100-200) 160 (120-260) 0.21

Median RFA time (min) 3 (2-8) 4.5 (3 - 8) 0.12

Data are expressed as mean (standard deviation) or n (%). PF: propofol plus fentanyl; PF-L: PF combined 
with i.v. lidocaine; BMI: body mass index; BCLC-Barcelona Clinic Liver Cancer Criteria; ASA: American 
Society of Anesthesiologists; RFA: radiofrequency ablation.

Table II. Serum biomarkers and NLR values

Study groups PF-L group (n=24) p intra-group 
analysis PF group (n=25) p intra-group 

analysis
p

PF-L vs PF

H3Cit ng/ml
Preprocedural 48.23 (23.33–85.42)

0.02
23.00 (18.52–36.21)

0,34
Postprocedural 30.77 (20.09–46.42) 17.99 (15.50–21.04) 0.35

 (ANCOVA)

CRP mg/dl
(0-0.5mg/dl)

Preprocedural 5.8 ± 0.83
< 0.001

6.01 ± 0.81
< 0.001

0.41

Postprocedural 1.98 ± 0.32 2.11 ± 0.31 0.43

 Change 0.35

NLR
Preprocedural 1.18 (0.41–2.68)

0.18
2.27 (1.63–2.60)

0.53
0.18

Postprocedural 2.01 (0.51–2.90) 2.49 (2.12–3.19) 0.35

12-month survival, n (%) 22 (91.6) 21 (84) 0.66

DFS 11 (45.8) 16 (64) 0.25

Local recurrence 5 (20.8) 4 (16) 0.72

All data shown are mean (standard deviation) or n (%). p=0.02 preprocedural vs postprocedural H3Cit concentration changes in the 
PF-L group. p=0.34 preprocedural vs postprocedural H3Cit concentration changes in the PF group. H3Cit: citrullinated histone H3; 
NLR: neutrophil-to-lymphocyte ratio. CRP: C-reactive protein; DFS: disease free survival. For the rest of abbreviations see Table I. 
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Similarly, NLR values were evaluated at baseline and 24 
hours after intervention in both groups. Despite an increase 
in NLR in both groups, no significant difference was registered 
at intra-group (p=0.53, PF group and p=0.18, PF-L group) 
and between group (p=0.354) comparison. Serum CRP levels 
decreased significantly from baseline in both groups (p<0.001); 
however, there was no statistically significant difference in 
CRP reduction between the two groups (p=0.350) (Table II). 
When analyzing 1-year mortality, an overall mortality rate of 
12% was registered with no statistically significant difference 
between the two sedation–analgesia regimens (p=0.66). 
Similarly, disease-free survival (DFS) did not differ significantly 
between cohorts (p=0.25), with a overall DFS rate of 55%. In 
terms of local oncological control, recurrence rates were highly 
comparable between arms, affecting 20.8% of patients in the 
PF-L group and 16% of patients in the control group (p=0.72).

DISCUSSION

The European Association for the Study of the Liver (EASL) 
clinical practice guidelines recommend a multidisciplinary 
approach for the management of HCC. RFA is indicated as a 
curative option for early-stage HCC, specifically for solitary 
or selected multinodular lesions in cirrhotic patients when 
transplantation is deferred, or as an alternative strategy for 
unresectable tumours in non-cirrhotic livers [20]. Furthermore, 
locoregional strategies are proposed to achieve downstaging 
in liver transplant candidates who initially exceed the Milan 
criteria [20]. In context of periprocedural management there 
are several studies in the literature that analyze the impact of 
PSA implications in patients after RFA [2,3]. These studies 
were mostly focused on perioperative pain and the impact on 
the technical approach [4, 5]. To our knowledge, there is no 
study that analyze the impact of analgosedation and lidocaine 
on cancer recurrence or inflammation in patients after RFA. 
This study was part of a more extensive research of our team 
focusing on the influence of anesthetic interventions on short- 
and long-term outcome in liver cancer. We aimed to study 
the effect of anesthetic drugs on NETosis and inflammatory 
response during minimally invasive technique as well as 
more extensive liver surgery, as an attempt to identify the best 
anesthetic or sedation protocol in these patients, where most 
of data are extrapolated from anesthesia for HCC, or, more 
generally, cancer.

NETs play a critical role in HCC pathogenesis by 
remodeling the TME to promote tumor growth, angiogenesis, 
and the EMT [21]. This cascade is driven by the citrullination 
of nuclear histones, which induces chromatin decondensation 
and initiates the NETosis pathway [21-23]. Following NETosis, 
elevated systemic levels of H3Cit act as a reliable indicator of 
cell death, positioning NETs-associated biomarkers as valuable 
prognostic indicators of bad outcome in HCC [23-25]. Prior 
research indicates that circulating NETs levels are substantially 
higher in HCC patients than in healthy individuals [26]. 
Furthermore, both elevated systemic H3Cit concentrations 
and dense intratumoral NET infiltration correlate closely 
with shortened recurrence-free and overall survival, serving 
as predictors of early recurrence and unfavourable clinical 
outcomes [18, 27].

In our study, we found that H3Cit levels decreased in both 
groups but reached statistical significance only in the PF-L 
cohort. Our results are similar with the data published by Galos 
et al. [19] in breast cancer, who demonstrated that lidocaine 
suppresses NET expression regardless of the primary anesthetic 
approach. Conversely, our results differ from those of Zhang et 
al., who reported that intraoperative lidocaine infusion failed 
to improve survival outcomes or reduce pancreatic tumour 
NETosis [28]. Propofol modulates the inflammatory cascade 
by suppressing T-cell function and cell-mediated immunity, 
regulating macrophage activity, and attenuating reactive 
oxygen species (ROS) production. These immunomodulatory 
actions may overlap with the anti-inflammatory effects of 
lidocaine, well described in the literature [29-32].

On the other hand, NLR is an established inflammatory 
biomarker in different pathologies, including sepsis, 
cardiovascular disease, and malignancy [33]. Its oncological 
relevance stems from the critical link between systemic 
inflammation and tumour progression [34, 35]. In HCC, a 
systematic review and meta-analysis by Qi et al. [36] confirmed 
that elevated NLR correlates with poorer survival, supporting 
its utility in prognostic scoring models. 

However, the optimal timing for NLR assessment remains 
a subject of ongoing debate. Following liver resection 
for HCC, postoperative NLR was identified as a superior 
predictor of clinical outcomes [37]. Conversely, in patients 
with advanced, unresectable HCC treated with apatinib, low 
baseline pretreatment NLR was associated with improved 
survival [38]. Bridging these perspectives, alternative data 
suggests that combining both pre- and postoperative NLR 
values offers the most effective strategy for predicting overall 
survival after partial hepatectomy [28]. In our study we did 
not find any significant changes in NLR dynamics. This result 
may be attributed to the fact that RFA is a minimally invasive 
procedure accompanied by a much lower postprocedural 
inflammatory response compared to major surgery, even in the 
presence of systemic lidocaine used as an analgesic intervention 
to decrease periprocedural pain and opioid need [38, 39]. 
Moreover, lidocaine infusion rate was set at the lower dose of 
recommended protocols.

The overall mortality rate in our study was 12%, which is 
comparable to data reported in the literature [40]. In contrast, 
the overall recurrence rate was 44.8% higher than reported 
incidence, showing no statistically significant difference 
between the groups, while the mean total local recurrence 
rate was 18.3%, aligning with previously published findings 
[41, 42]. This higher incidence of overall (local and distant) 
recurrence may be partially attributed to a history of prior 
ablation in 48.9% of patients and the inclusion of 6.12% of 
patients classified with BCLC Stage B disease [43]. The latter 
category underwent RFA due to technical unavailability of 
TACE at study time.

Several limitations of this study should be mentioned. First, 
this trial was conducted at a single center and included a small 
study group. An additional limitation is the marked imbalance 
in baseline H3Cit concentrations between study groups despite 
randomization. Because patients allocated to the lidocaine 
group presented with considerably higher preprocedural 
H3Cit levels, the observed within-group reduction may partly 
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reflect regression toward the mean added to a true treatment 
effect despite an adequate correction included in the statistical 
analysis. This baseline imbalance limits interpretation of the 
observed biomarker changes and reinforces the need for larger 
randomized studies with balanced baseline characteristics or 
statistical adjustment for baseline values. Second, although 
intravenous lidocaine infusion is a cornerstone of many 
Enhanced Recovery After Surgery (ERAS) pathways and 
infusion rate is protocolized, our postprocedural dosing was 
restricted to the lower end of the established therapeutic range. 
This conservative approach was adopted as a safety precaution 
due to concerns regarding compromised hepatic metabolism 
in patients with liver dysfunction [29]. Furthermore, plasma 
lidocaine concentrations were not monitored; it is possible 
that utilizing infusion rates toward the upper therapeutic limit 
may have yielded more pronounced or distinct outcomes. A 
different effect of lidocaine depending on tumor type cannot 
also be excluded at this stage [39]. Finally, while our findings 
regarding the reduction of inflammatory and NETosis 
markers allow us to hypothesize a potential benefit to patient 
outcomes, the small sample size and lack of long-term follow 
-up data preclude any definitive conclusions regarding overall 
or recurrence-free survival. Nevertheless, these preliminary 
results offer a compelling rationale for future, larger-scale 
investigations into NETosis as a viable prognostic biomarker 
in HCC management.

CONCLUSIONS

Adding intravenous lidocaine to sedation resulted in an 
intra-group reduction in H3Cit expression following RFA but 
did not produce a statistically significant reduction compared 
to standard propofol-fentanyl sedation alone. 1-year survival 
and local recurrence rates did not differ between groups. 
However, our preliminary findings justify the need for larger, 
baseline-balanced trials to evaluate periprocedural NETosis 
modulation by sedation regimen.
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