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Abstract

Purpose—~Postoperative cognitive dysfunction (POCD) occurs frequently after cardiac surgery.
The pathophysiology of POCD remains elusive, but previous work showed that intravenous
lidocaine may be protective against POCD, possibly by modulating cerebral inflammation. We
hypothesized that intravenous lidocaine would attenuate the cerebral inflammatory response to
cardiopulmonary bypass (CPB) by reducing the transcerebral activation gradients of platelets,
leukocytes, and/or platelet-leukocyte conjugates.

Methods—We studied 202 patients undergoing cardiac surgery with CPB in this prospective
randomized double-blinded placebo-controlled trial. Subjects were randomized to receive either
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intravenous lidocaine (bolus + 48-hr infusion) or placebo (identical infusion volume and duration).
Paired jugular venous and radial arterial blood samples were drawn at several time points and
analyzed by fluorescence-activated cell sorting to identify activated platelets and platelet-leukocyte
conjugates. Transcerebral activation gradients were calculated by subtracting arterial values from
venous values and were compared between groups using repeated measures regression models
with covariate adjustment for age, sex, surgery type, and CPB duration.

Results—Beginning after aortic cross-clamp release and peaking ten minutes after the
termination of CPB, the mean (SD) transcerebral activation gradient of platelet-monocyte
conjugates decreased in lidocaine-treated vs placebo-treated patients [-1.84 (11.47) mean linear
fluorescence intensity (MLFI) vs 1.46 (13.88) MLFI, respectively; mean difference, —4.08 MLFI;
95% confidence interval, —7.86 to —0.29; P = 0.03). No difference was seen at any time point for
activated platelets or for platelet-neutrophil conjugates.

Conclusion—While lidocaine did not affect the systemic or transcerebral activation of platelets
or leukocytes, we did observe a reduction in the transcerebral activation of platelet-monocyte
conjugates after aortic cross-clamp release. This may be a manifestation of reduced cerebral
inflammation during cardiopulmonary bypass in response to treatment with lidocaine. This trial
was registered at ClinicalTrials.gov (NCT00938964).

Résumeé

Le dysfonctionnement cognitif postopératoire (DCPO) constitue une complication fréquente apres
une chirurgie cardiaque. La physiopathologie du DCPO est encore peu connue, mais des travaux
réalisés par le passé ont démontré que la lidocaine intraveineuse pourrait avoir un effet protecteur
contre le DCPO, possiblement en modulant I’inflammation cérébrale. Nous avons émis
I’hypothese que la lidocaine intraveineuse atténuerait la réponse inflammatoire cérébrale a la
circulation extracorporelle (CEC) en réduisant les gradients d’activation transcérébrale des
plaquettes, des leucocytes, et/ou des conjugués plaquettes-leucocytes.

Nous avons étudié 202 patients subissant une chirurgie cardiaque avec CEC dans cette étude
prospective randomisée a double insu et contrdlée par placebo. Les patients ont été randomisés a
recevoir de la lidocaine intraveineuse (bolus + perfusion de 48 h) ou un placebo (volume et durée
de perfusion identiques). Des échantillons de sang appariés de la veine jugulaire et de I’artére
radiale ont été prélevés a différents moments dans le temps et analysés par tri de cellules activées
par fluorescence afin d’identifier les plaquettes et les conjugués plaquettes-leucocytes activés. Les
gradients d’activation transcérébrale ont été calculés en soustrayant les valeurs artérielles aux
valeurs veineuses puis comparés entre les groupes a I’aide de modéles de régression a mesures
répétées avec ajustement des covariables pour tenir compte de I’age, du sexe, du type de chirurgie
et de la durée de la CEC.

En commencant a la fin du clampage aortique et atteignant son pic dix minutes apres la fin de la
CEC, le gradient d’activation transcérébrale moyen (ET) des conjugués plaquettes-monocytes a
baissé dans le groupe de patients traités avec de la lidocaine par rapport au groupe placebo [-1,84
(11,47) intensité de fluorescence linéaire moyenne (IFLM) vs 1,46 (13,88) IFLM, respectivement;
différence moyenne, —4,08 IFLM; intervalle de confiance 95 %, —7,86 & —0,29; P = 0,03). Aucune
différence n’a été observée a quelque moment dans le temps que ce soit en ce qui touchait aux
plaquettes activées et aux conjugués plaquettes-neutrophiles.
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Bien que la lidocaine n’ait pas eu d’impact sur I’activation systémique ou transcérébrale des
plaquettes ou des leucocytes, nous avons observé une réduction de I’activation transcérébrale des
conjugués plaquettes-monocytes apres la fin du clampage aortique. 1l pourrait s’agir d’une
manifestation de la réduction de I’inflammation cérébrale pendant la circulation extracorporelle en
réponse au traitement a base de lidocaine. Cette étude a été enregistrée au Clinical Trials.gov
(NCT00938964).

Cognitive dysfunction after cardiac surgery with cardiopulmonary bypass (CPB) occurs in
up to 50% of patients at hospital discharge and can persist in nearly one-third of patients at
six weeks after surgery.12 Postoperative cognitive dysfunction (POCD) can lead not only to
prolonged hospitalization but also to decreased patient quality of life after hospital
discharge.3# The mechanism(s) of POCD remains elusive, although several contributing
factors have been proposed,! including the exacerbation of preoperative cognitive
impairment,® genetic predisposition, cerebral embolism/hypoperfusion, hemodilution,
hyperglycemia, anesthetic neurotoxicity,-8 and perioperative hyperthermia.® In addition to
these mechanisms, cerebral inflammation in response to embolic and other events during
CPB, manifested by transcerebral platelet activation,? has also been proposed as a
mechanism linking POCD to cardiac surgery.1911 Given the mechanistic uncertainty behind
POCD, it is not surprising that few interventions to date have been successful in
ameliorating POCD in patients undergoing cardiac surgery.12-14

Several studies have reported the beneficial effects of lidocaine, an antiarrhythmic sodium-
channel blocker, on POCD after both cardiac and non-cardiac surgery.1>-17 Indeed, our own
previous work has suggested that low-dose intravenous lidocaine is protective against POCD
in non-diabetic cardiac surgical patients.1® The mechanism for this protective effect of
lidocaine may be related to a cerebral anti-inflammatory effect as lidocaine has previously
been shown to attenuate systemic inflammatory responses.19-23 Specifically, lidocaine
reduces granulocyte adherence to injured endothelium at sites of inflammation,2* reduces
leukocyte adherence during endotoxemia,2® and decreases neutrophil adhesion molecule
expression during early reperfusion after tourniquet-induced ischemia.26

Given the previously demonstrated association between transcerebral platelet activation and
POCD?0 and the inflammatory modulating properties of lidocaine on multiple inflammatory
cell types, we planned a substudy of a larger ongoing trial investigating the effect of
lidocaine on POCD and hypothesized a priori that lidocaine would attenuate the cerebral
inflammatory response during CPB. We predicted that this would manifest by a reduction in
the transcerebral activation gradients of platelets (platelet surface P-selectin expression),2’
leukocytes (increased monocyte and neutrophil surface CD11b expression),28 and/or
platelet-leukocyte conjugates (colocalization of CD11b and the general platelet marker
CDA41).
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Methods

Study population

In May 2009, the Duke University Health System Institutional Review Board approved this
substudy which was part of an ongoing larger (planned enrolment: 476 patients) prospective
randomized double-blinded placebo-controlled clinical trial evaluating the effects of
intravenous lidocaine on neurocognitive outcomes after cardiac surgery with CPB
(clinicaltrials.gov; NCT00938964).

Following written informed consent, 202 patients scheduled to undergo coronary artery
bypass grafting (CABG), with or without concomitant valve surgery, or valve surgery alone
and utilizing CPB were enrolled into this substudy. Exclusion criteria included planned
circulatory arrest, history of symptomatic cerebrovascular disease (e.g., stroke with residual
deficit), psychiatric illness (e.g., any clinical diagnosis requiring therapy), renal failure
(serum creatinine > 2 mgdL 1), liver failure (aspartate aminotransferase and/or alanine
aminotransferase > 1.5x upper limit of normal), consumption of more than two alcoholic
beverages per day, inability to read, less than a seventh-grade education, and a baseline
Mini-Mental State Examination score of < 24.

Subjects were randomized to receive one of two treatments: 1) intravenous lidocaine bolus
(1 mg-kg™1) on induction, followed by a continuous infusion of 48 pug-kg=t-min~1 for one
hour, 24 pg-kg=1-min~1 for the second hour, and 10 ug-kg=1-min=1 for the subsequent 46 hr2°
or 2) placebo, normal saline given as an identical volume bolus and infusion, with rate
changes as in the treatment group to preserve blinding. The study statistician prepared a
group assignment schedule using a randomization function in SAS® (Statistical Analysis
System; SAS Institute, Inc., Cary, NC, USA), and patients’ assignments were stored in
consecutively numbered sealed envelopes until allocation. Randomization was performed
prior to surgery and after confirmation of the procedure type and planned use of CPB. The
patients, all care providers, and study personnel were blinded to the treatment assignment.
Since the parent study is ongoing, we preserved blinding by allowing the substudy
statistician access to the randomization schedule pertaining only to patients enrolled in the
substudy. Furthermore, all of the patients in this substudy completed their final follow-up for
the parent trial prior to the analysis of the data for this substudy.

Patient management

Anesthesia was induced with midazolam and fentanyl, and isoflurane was used for
maintenance. All patients underwent nonpulsatile hypothermic (30-32°C) CPB with a
membrane oxygenator and 32-um arterial line filter by means of a pump primed with
crystalloid. Serial hematocrit levels were maintained at > 0.21. Before initiating CPB,
heparinization (300-400 U-kg™1) was performed to a target activated coagulation time
(ACT) of > 480 sec. Perfusion was maintained at flow rates of 2-2.4 L-min~1.m=2
throughout CPB to maintain a mean arterial pressure of 50-80 mmHg. Arterial blood gases
were measured every 15-30 min to maintain the PaCO, at 35-40 mmHg unadjusted for
temperature and the PaO, at 150-250 mmHg. During surgery, all patients received a bolus
and infusion of a lysine analogue antifibrinolytic agent (either epsilon-aminocaproic acid as
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a bolus of 10 g followed by an infusion of 1 g-hr= or tranexamic acid as a bolus of 1 mg-kg
=1 followed by an infusion of 1 mg-kg~1-hr1). Following termination of CPB, protamine
was administered at a dose of 0.5-1 mg/100 units of initial heparin dose, with additional
doses guided by ACT, activated partial thromboplastin time (aPTT), or heparin level. In
general, target hemoglobin was 8-9 g-dL~1, and coagulopathic bleeding was treated with
plasma, platelets, or cryoprecipitate guided by standard laboratory and viscoelastic testing,
as recommended in the Society of Cardiovascular Anesthesiologists and Society of Thoracic
Surgeons guidelines.30

Blood sampling

Paired whole blood samples were drawn from the radial artery and jugular vein at four time
points: 1) baseline (prior to procedure), 2) five minutes after release of the aortic cross-
clamp (XCR), 3) ten minutes after the termination of CPB (endCPB), and 4) six hours after
release of the aortic cross-clamp (6h pXCR). The blood was immediately fixed with 1%
paraformaldehyde in phosphate-buffered saline solution.

Reagents and flow cytometry

Whole blood samples were fixed, washed, and labelled with monoclonal antibodies as
previously described.3! Platelets and leukocytes were identified using fluorochrome-
conjugated monoclonal antibodies for platelet-specific monoclonal antibodies [anti-CD41
(glycoprotein l1b/Il1a) and anti-CD62P (P-selectin)] and leukocyte-specific monoclonal
antibodies [anti-CD11b (integrin alpha M)] (Becton Dickinson Biosciences, San Jose, CA,
USA). Activated platelets were identified by the expression of surface P-selectin. Platelet-
monocyte and platelet-neutrophil conjugates were identified by the colocalization of CD11b
and the general platelet marker CD41. Monocytes and neutrophils were differentiated by
side-scatter clustering. Samples were analyzed by fluorescence-activated cell sorting (FACS)
on a FACScan flow cytometer (Becton Dickinson, Mountain View, CA, USA). Marker
expression was quantified as mean linear fluorescence intensity (MLFI), which is
proportional to platelet activation and platelet-leukocyte binding.32

Statistical methods

A power analysis based on our previous study,1% which found a mean (standard deviation
[SD]) platelet activation gradient of 9.3 (12.9) MLFI, estimated that 200 patients would
provide 90% power at alpha 0.05 to detect a difference of 5.2% (effect size of 0.46 MLFI) in
platelet activation between groups. This represents the difference in platelet activation
observed in our previous study between patients who did and did not develop POCD. With
no in vivo a priori data specifically related to the effects of lidocaine on leukocytes or
platelet-leukocyte conjugate formation,33 we assumed the same sample size as for platelet
activation for all of our proposed outcomes.

Categorical and continuous demographic data were compared between the groups with XZ
test, Wilcoxon rank-sum test, or Student’s ¢test, as appropriate. Descriptive summaries are
presented as counts and proportions for categorical variables and mean (SD) for continuous
variables.
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The primary outcomes were the transcerebral gradients of activated platelets and platelet-
leukocyte conjugates. Platelet-leukocyte conjugates were chosen because they are known to
be more sensitive and longer-lived markers of /n vivo platelet activation than surface P-
selectin expression.32:34:35 Secondary outcomes were the transcerebral gradients of activated
monocytes and neutrophils. The transcerebral gradient was determined by subtracting the
arterial value from the corresponding jugular venous value. To derive adjusted estimates of
group differences at each point in the time course of transcerebral gradients, we used
repeated measures regression models with covariate adjustment for age, sex, surgery type,
and CPB time—factors thought to influence the risk of POCD. The normality of the
Studentized model residuals was assessed with Q-Q plots and kernel densities. The
estimated least-squares means of the resulting model were compared at each time point with
two-sided Student’s ftests. All analyses were performed with SAS® version 9.4 (SAS
Institute Inc.; Cary, NC, USA). All reported Pvalues are two sided.

A CONSORT (Consolidated Standards of Reporting Trials) diagram detailing the
recruitment and analysis of patients is presented in Fig. 1. Patient demographics and
intraoperative details are summarized in Table 1. The lidocaine and placebo groups were
similar with respect to demographic characteristics. Nevertheless, the placebo group did
have more CABG procedures compared with the lidocaine group, so we accounted for
surgical procedure type in the subsequent statistical modelling.

Our primary endpoint of transcerebral platelet activation gradient, as defined by expression
of the short-lived platelet surface marker P-selectin, did not differ between placebo and
treatment groups at any time point. We also did not observe a difference in the transcerebral
leukocyte activation gradient (i.e., increased neutrophil and monocyte CD11b expression
over baseline) at any time point. Finally, we did not detect a difference in the transcerebral
activation gradient for platelet-neutrophil conjugates between control and lidocaine-treated
patients (Table 2).

The transcerebral gradient of platelet-monocyte conjugates decreased in the lidocaine group
beginning at XCR and was significantly different from placebo at endCPB (Fig. 2). In the
repeated measures analysis adjusting for covariates, the mean (SD) transcerebral activation
gradient of platelet-monocyte conjugates decreased in lidocaine-treated vs placebo-treated
patients [-1.84 (11.47) MLFI vs1.46 (13.88) MLFI, respectively; mean difference, —4.08
MLFI; 95% confidence interval, —7.86 to —0.29; £=0.03]. Comparing the arterial (Fig. 3,
panel A) and jugular venous (Fig. 3, panel B) values of the platelet-monocyte conjugates, the
arterial levels (representing systemic inflammation, as the sample was from the radial artery)
of platelet-monocyte conjugate formation did not differ between treatment groups. The
observed reduction in the transcerebral platelet-monocyte gradient in patients who received
lidocaine was almost entirely determined by a decrease in the jugular venous (i.e.,
potentially cerebral inflammatory) levels.
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Discussion

In this prospective double-blind placebo-controlled randomized clinical trial of intravenous
lidocaine administered during cardiac surgery with CPB, we found that lidocaine did not
alter the transcerebral gradient of activated platelets or leukocytes. Nevertheless, we did find
a reduced transcerebral gradient of platelet-monocyte conjugates in lidocaine-treated
patients. This reduction began at aortic cross-clamp release, peaked ten minutes after the
termination of CPB, and returned to baseline by six hours post-reperfusion. This reduction in
the transcerebral gradient was primarily the result of a decreased efflux of these conjugates
from the cerebral circulation. This decrease in platelet-monocyte conjugate activation in the
brain may be a manifestation of reduced transcerebral inflammation during cardiopulmonary
bypass in response to treatment with lidocaine.

Lidocaine is a class IB antiarrhythmic agent that readily crosses the blood-brain barrier and
confers cerebral protection in both surgical and non-surgical patient settings where
inflammation may be the predominate mechanism of injury.18:36 Lidocaine has been shown
to inhibit multiple inflammatory responses, including inhibition of leukotriene and
interleukin-1a release from polymorphonuclear leukocytes (PMNSs).37 This produces
morphologic changes that inhibit PMN adherence38 and thereby reduce PMN delivery to
sites of inflammation, inhibit PMN migration and accumulation at sites of inflammation,
24,3940 and block the priming of neutrophils, a potentiation response to several agents that
has been implicated in the overstimulation of inflammatory pathways leading to undesirable
damage to host tissue.2%41 While the effects of local anesthetics on neutrophils and
macrophages have been previously characterized, we present a novel finding of an
attenuation in platelet-monocyte conjugates in cardiac surgical patients. Interestingly, we did
not find any change in the systemic (i.e., radial arterial) levels of any of the measured
inflammatory cells between patients treated with lidocaine vs placebo. Assuming that
transcerebral inflammatory activation is largely a result of embolic phenomenon, such as
that associated with surgical manipulation of the aorta, and thus may be more intensely seen
in the cerebral circulation than in the systemic circulation, this may explain why we
observed differential effects of lidocaine on the attenuation of inflammatory cells between
the cerebral and systemic vascular compartments.

Transcerebral inflammation, more specifically transcerebral platelet activation, has been
previously shown to correlate with POCD in patients after cardiac surgery with CPB.10 In
that study, the largest increase in the transcerebral platelet activation gradient occurred five
minutes after aortic cross-clamp release, suggesting that atheromatous or gaseous emboli
may trigger cerebral inflammation during cardiac surgery. The time course is not surprising,
given that the vast majority (> 80%) of measurable microemboli are generated at the point of
aortic cross-clamp release.#2 Although we did not observe a difference in activated platelets
between the placebo and lidocaine groups in our current study, we did observe a significant
difference in platelet-monocyte conjugate levels. P-selectin is a platelet marker that is
rapidly expressed but is also rapidly internalized, accounting for its transient expression on
activated platelets.43 In contrast, platelet-leukocyte conjugates are formed more gradually
over a period of up to 15 min as the result of the binding of P-selectin-positive platelets to
neutrophils or monocytes. These conjugates are thus viewed as longer-lived markers of
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platelet activation.32:34 The level of platelet-monocyte conjugates, in particular, has been
shown to be a more sensitive indicator of /7 vivo platelet activation than P-selectin
expression.34 Platelet-monocyte conjugate levels in the blood are significantly increased in
association with macrovascular ischemic events**45 and in response to microcirculatory
injury.48 Previous work has shown that a plaque-derived lipid (specifically lysophosphatidic
acid), which would likely be released into the circulation during plaque disruption with
aortic cross-clamp manipulation, stimulates platelet activation and subsequent platelet-
monocyte conjugate formation.#’ In the current study, the transcerebral formation of
platelet-monocyte conjugates in the lidocaine-treated patients was reduced beginning
immediately after aortic cross-clamp release and peaked significantly at ten minutes after
CPB termination,. This suggests that the cerebral inflammatory response to atheromatous
emboli to the brain released during aortic cross-clamp manipulation is reduced in lidocaine-
treated patients when compared with controls.

Our finding that lidocaine can reduce the formation of platelet-monocyte conjugates in the
cerebral vascular bed during cardiac surgery has been previously shown in /n vitro studies.
Huang et al. reported that lidocaine mixed with whole blood inhibited platelet P-selectin
expression and platelet-leukocyte conjugate formation in response to lipopolysaccharide
stimulation.33 Although these investigators used supratherapeutic lidocaine concentrations,
this study supports the finding that lidocaine can modulate platelet activation and platelet-
leukocyte conjugate formation under inflammatory conditions.

It remains unknown if platelet-monocyte conjugates are merely associated with
cerebrovascular inflammation or whether they are actively participating in inflammatory-
mediated cerebral injury. The formation of platelet-leukocyte conjugates has long been
associated with vascular disease in several conditions, including congestive heart failure,
stroke, acute coronary syndromes, diabetes, and hypertension,*® and following balloon
angioplasty.3* Platelet aggregation with monocytes increases the adhesive properties of
monocytes to the endothelium and stimulates tissue factor expression on monocytes that
promotes fibrin formation and may accelerate the formation of intravascular thrombosis.49:50
Not surprisingly, platelet-monocyte conjugates are an early marker of acute myocardial
infarction.5! Platelet-monocyte conjugates have also been implicated in the progression of
established arteriosclerosis, thrombosis, and inflammation via local cytokine-mediated
recruitment of additional leukocytes and platelets.*8 Finally, platelet-monocyte conjugate
formation stimulates monokine synthesis, which produces an imbalanced proinflammatory
response.52:53

Previous work by our group has shown increased transcerebral platelet activation in patients
who suffered neurocognitive injury during cardiac surgery with CPB,10 which raises several
questions in light of our current findings. First, we did not observe any difference in platelet
activation as measured by P-selectin expression between the treatment groups in this study.
This may be related to the surgical case mix of our current study compared with the previous
study. In contrast to the previous study, which evaluated only those patients undergoing
CABG, our current study included a significant proportion of patients who underwent
CABG with concomitant valve surgery or valve surgery alone (Table 1). Work by Leguyader
et al. has shown that platelet-monocyte conjugate formation, but not platelet P-selectin
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expression, was seen in patients who underwent valve replacement with a bioprosthesis.>
Second, although platelet-leukocyte conjugates are generally markers of platelet activation,
in this study, we detected a difference only in platelet-monocyte conjugates and not in
platelet-neutrophil conjugates. Even though both platelet-neutrophil and platelet-monocyte
conjugates are formed in response to platelet activation /7 vitro, evidence suggests that /n
vivo platelet-monocyte conjugates are preferentially formed. This is due to the fact that the
leukocyte receptor PSGL-1 (P-selectin glycoprotein ligand-1), to which platelets bind via P-
selectin, is expressed /n vivo at a markedly higher density on monocytes than on neutrophils.
55 Thus, /n vivo platelet-monocyte conjugates comprise the overwhelming majority of
platelet-leukocyte conjugates formed in response to platelet activation.

A limitation of the current study is that the neurocognitive outcomes data on the patients
treated with lidocaine vs placebo are not yet available as the parent trial is ongoing. Until we
have data on the short- and long-term cognitive outcomes between the groups, we will not be
able to assess the clinical relevance of our findings. Nevertheless, if lidocaine proves to be
protective against POCD in this large clinical trial, as was suggested by previous work,18
these results may offer a mechanistic explanation for such a neurocognitive benefit in
patients undergoing cardiac surgery with CPB. Second, despite the evidence in the literature
to suggest an inflammatory modulating effect of lidocaine, there were insufficient data
related to effects on platelet-leukocyte conjugates to suggest a priori an appropriate study
sample size. Based on the effect size observed in the current study (0.31), we estimate that a
future study would require 480 patients (240 per treatment group) to have 80% power to
confirm the findings observed at endCPB with an adjusted alpha of 0.0125. As a result, we
acknowledge that the current study is underpowered to make any definitive conclusions
regarding the effects of lidocaine on the inflammatory cells examined. Finally, there is a lack
of clear evidence in the literature to suggest which inflammatory cell type(s) is the most
reliable or superior marker of cerebral inflammatory injury. While previous work has shown
an association between activated platelets in the cerebral circulation and cerebral injury (i.e.,
POCD),10 our current study found no effect of lidocaine on platelet activation. This may not
be surprising given that the evidence for an inflammatory modulating effect of lidocaine has
so far been predominantly documented for nucleated inflammatory cells, in particular
neutrophils.2? Regardless, our finding of a difference in platelet-monocyte conjugates in the
cerebral circulation between patients who received lidocaine vs placebo indicates that cell
types other than platelets may be involved in cerebral inflammatory injury and should be
considered in future investigations.

In summary, we have shown that lidocaine treatment reduced the transcerebral formation of
platelet-monocyte conjugates in patients undergoing cardiac surgery, specifically after aortic
cross-clamp release and the termination of CPB. These findings point to a potential
inflammatory modulating property of lidocaine in the cerebral vascular bed during cardiac
surgery that merits validation in future studies.

This study was supported by grants to Dr. Mathew from the National Institutes of Health (HL096978, HL108280,
HL109971).
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Neurologic Outcome Research Group of the Duke Heart Center
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Cardiology: Michael H. Sketch Jr. MD.
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Perfusion Services: Kevin Collins BS, CCP, Greg Smigla BS, CCP, lan Shearer BS, CCP.

Surgery: Thomas A. D’Amico MD, Mani A. Daneshmand MD, R. Jeffrey G. Gaca MD,
Donald D. Glower MD, Jack Haney MD, R. David Harpole MD, Mathew G. Hartwig MD,
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Carmelo A. Milano MD, Mark W. Onaitis MD, Jacob N. Schroeder MD, Peter K. Smith
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Fig. 2.
Transcerebral (jugular-arterial) gradient of platelet-monocyte conjugates at baseline, five

minutes after release of the aortic cross-clamp (XCR), ten minutes after the termination of
cardiopulmonary bypass (EndCPB), and six hours after release of the aortic cross-clamp (6h
pXCR) in cardiac surgical patients treated with placebo vs intravenous lidocaine. Error bars
denote standard error of the mean. *£=0.03
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Fig. 3.

A?terial (A) and jugular (B) levels of platelet-monocyte conjugates at baseline, five minutes
after release of the aortic cross-clamp (XCR), ten minutes after the termination of
cardiopulmonary bypass (EndCPB), and six hours after release of the aortic cross-clamp (6h
pXCR) in cardiac surgical patients treated with placebo vsintravenous lidocaine. Error bars
denote standard error of the mean
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Table 1
Patient demographics and intraoperative characteristics
Variable Lidocaine (n =105) Placebo (n = 97)
Age, yr 69 (10) 67 (10)
Sex, % female 34 23
Race, % white 94 91
Weight, kg 80 (17) 83 (18)
History of hypertension, % 61 53
Previous myocardial infarction, % 14 23
LV ejection fraction, % 52 (9) 52 (12)
Preoperative statin use, % 30 32
Preoperative antiplatelet use, % 27 36

Surgical procedure, %

CABG 24 37
CABG + Valve 13 18
Valve only 61 45
Other ™ 2 0
Number of grafts ™ 1 22
Cross-clamp time, min 94 (35) 90 (42)
CPB time, min 158 (43) 164 (60)

Page 17

Data are represented as mean (standard deviation), except where indicated; CABG = coronary artery bypass grafting; CPB = cardiopulmonary
bypass; LV = left ventricular.

Two patients in the lidocaine group had additional procedures at the time of surgery.

*:

*
Number of grafts is reported only for patients who underwent CABG or CABG + Valve
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