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ABSTRACT – Aims. Lacosamide (LCM) is a well-tolerated and increasingly
used second-generation AED, and side effects such as atrial fibrillation are
rare and poorly characterized. Supported by a literature review, we share
our experience of the management of the first reported case of cardioem-
bolic cerebral infarcts in the context of de novo atrial fibrillation, which
appeared following a 200-mg intravenous infusion of LCM for the treat-
ment of non-convulsive status epilepticus.
Methods. Case report and literature review using search items including
“atrial fibrillation OR atrial flutter AND LCM” in the thesaurus of Medline.
Results. We found three cases of atrial fibrillation/atrial flutter secondary to
LCM, one following a 200-mg intravenous infusion. In one patient, previous
risk factors for atrial fibrillation were reported and another was started on
warfarin; all required suspension of LCM for cessation of atrial fibrillation.
Previous risk factors for atrial fibrillation in our patient were older age, male
gender, obesity, hypertension, valvular disease, first-degree atrioventricu-
lar block and left anterior fascicle block. Atrial fibrillation appeared at the
end of the infusion and ceased after a loading dose of amiodarone and
suspension of LCM. Apixaban was initiated indefinitely five days later, and
MRI showed four acute silent infarctions.
Conclusions. The appearance of atrial fibrillation has severe therapeutic
and clinical implications and the use of LCM might be reconsidered within
a context of increased predisposition to developing atrial fibrillation. If atrial
fibrillation appears, the drug should be discontinued and anticoagulation
should be considered according to embolic risk. Further investigation is
needed in order to better categorize the risk profile of lacosamide regarding
atrial fibrillation.

Key words: status epilepticus, lacosamide, arrhythmia, atrial fibrillation,
stroke, elderly
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acosamide (LCM) is a second-generation antiepilep-
ic drug (AED) approved for monotherapy or adjuvant
herapy for focal onset seizures with or without
econdary generalization in adults, adolescents and
hildren older than four years of age with epilepsy
UCB Pharma, 2019). Its mechanism of action con-
ists of specific enhancement of slow inactivation of
oltage-gated sodium channels with stabilization of
euronal membranes, as well as inhibition of the col-

apsin response mediator protein 2 (CRMP-2), which is
hought to mediate neurite outgrowth and contribute
o epileptogenesis (Rogawski et al., 2015; Wang et al.,
018).
egarding cardiac arrhythmias as adverse events
elated to LCM, dose-dependent PR interval prolon-
ation, atrioventricular blocks and bradycardia were
escribed for both oral and intravenous routes of
dministration in the three randomized controlled
rials which first led to the approval of LCM (Ben-

enachem et al., 2007; Halasz et al., 2009; Chung et
l., 2010) in the post-marketing setting as the main
bserved arrhythmic events (Shaibani et al., 2009;
ymer et al., 2009; Krause et al., 2011; Nizam et

l., 2011). Thus, some current clinical practice guide-
ines assume second and third-degree atrioventricular
lock as the unique contraindications for the use of
CM (Mercadé Cerdá et al., 2016).
ther arrhythmic events have been described much

ess frequently in relation to the administration of LCM.
o our knowledge, two well-documented cases of
trial flutter/atrial fibrillation (AF) have been reported
o date, concerning different dosages and routes of
dministration (DeGiorgio, 2010; Kaufman et al., 2013).
n this paper, we report the first case of cardioem-
olic cerebral infarcts within the context of de novo
F which appeared following a low-dose intravenous

nfusion of LCM for the treatment of non-convulsive
tatus epilepticus. As well as the clinical experience of
his case, we discuss a literature review and bring to
he forefront the circumstances in which AF may arise,
ollowing administration of LCM in the presented and
recedent case reports. Possible risk factors for AF are
onsidered related to the usage of LCM in order to
etter categorize the associated risk profile.

aterials and methods
4

e report a case of cardioembolic cerebral infarcts
ithin a context of de novo AF which appeared follow-

ng intravenous infusion of LCM for the treatment of
on-convulsive status epilepticus. Moreover, a litera-

ure review is described using the terms “lacosamide”
ND “atrial fibrillation OR atrial flutter” in the the-
aurus of Medline.

w
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t
V
s
u
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ase report

n 88-year-old, right-handed man was referred to
he emergency department because of confusion. He
ad a history of obesity, hypertension, hypercholes-

erolaemia and mild aortic and mitral insufficiencies
ith type I diastolic failure (based on a transthoracic
chocardiogram a year ago, also showing a normal left
trium). He had also presented, within the last 15 years,
ith several episodes consisting of behavioural arrest,

oss of awareness of the environment, and staring
ith subsequent repetitive language and reiterative
uestions lasting for 20 minutes, with post-episodic
mnesia. The latter was interpreted by his general
ractitioner as episodes of transient global amne-
ia, and the patient was initiated on clopidogrel at
5 mg/24 hours. Moreover, he was also on ramipril,
imvastatin, acetaminophen and pantoprazol.
is wife stated that she had found him in the street
isoriented in space and time, with limited and unin-

elligible speech and a lost gaze.
t first evaluation, he presented with arterial pressure
f 165/95 mmHg, rhythmic at 85 bpm, afebrile, and with
apillary blood glucose of 95 mg/dL. He manifested
onsiderable psycho-motor agitation, inattention and
oderate mixed aphasia with a tendency for repetitive

anguage with no other symptoms or signs.
n EKG showed sinus rhythm at 66 bpm, first-degree
trioventricular block (0.24 s) and left anterior fas-
icle block (LAFB). Blood test showed sodium at
33 mEq/l, leukocytes at 18,500/mm3 and neutrophils at
5,900/mm3, with CRP at 1.7. Simple cranial CT, cranial
erfusion CT and cranial angio-CT showed no remark-
ble signs. A very distorted EEG showed left temporal
ntermittent slowing with global low voltage and slow
ctivity.
herefore, suspecting non-convulsive status epilepti-
us during EEG registration, the patient was started
n LCM at 200 mg via a 20-minute intravenous infu-
ion. After 15 minutes from the onset of the infusion,
he EKG monitoring showed frequency-dependent
F with rapid ventricular response (140 bpm). LCM

nfusion was suspended without clinical or EEG
mprovement, and after cardiological assessment, the
atient was started on a loading dose of amiodarone
t 300 mg intravenously. Forty minutes after, ECG
onitoring showed reversion to sinus rhythm, and

miodarone was reduced to 900 mg/24 hours intra-
enously and then 200 mg/8 hours orally. Since this
Epileptic Disord, Vol. 22, No. 1, February 2020

as an AF episode with high embolic risk (CHA2DS2-
ASc 3), the next day, the patient started anticoagulant
herapy with apixaban at 5 mg/12 hours indefinitely.
alproic acid (VPA) at 2 g as intravenous infusion was
tarted and the patient was admitted in the stroke
nit for monitoring. He continued manifesting con-
iderable psycho-motor agitation and moderate mixed
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phasia with a tendency for repetitive language. Clon-
zepam at 0.5 mg, as a 24-hour continuous intravenous
nfusion, was finally started, and after 90 minutes from
he onset of the infusion, clinical improvement was
bserved and a clinical basal level was achieved the

ollowing morning. He was now asymptomatic.
PA infusion was reduced to 1,500 mg/24 hours and
lonazepam infusion was suspended. Six hours later,
he patient manifested with another episode con-
isting of disorientation and mixed aphasia, which
pontaneously finished within a few minutes. An
EG registered two hours after the episode showed
redominant right fronto-temporal rhythmic and

ntermittent delta activity with mild and diffuse slow-
ng. Levetiracetam (LEV) at 500 mg/12 hours was added
o VPA at 500 mg/12 hours.
uring the following four days of hospitalization, the
atient presented with no other episodes suggestive of
n epileptic origin, neurological focal manifestations,
r other arrhythmic events.
ranial MRI performed five days after the episode of AF

howed four spot-shaped foci of restricted diffusion
n diffusion-weighted images, localized to deep white
atter adjacent to the left lateral ventricle body, left

arietal cortex, superior cerebellar vermis and right
ccipital lobe, suggesting asymptomatic cardioem-
olic acute micro-infarcts (figure 1).
he patient was discharged with LEV at
00 mg/12 hours, VPA at 500 mg/12 hours, amiodarone
t 200 mg/8 hours and apixaban at 5 mg/12 hours, with
pileptic Disord, Vol. 22, No. 1, February 2020

n unremarkable physical examination.

esults and discussion

ased on a literature review and to the best of our
nowledge, there are just two well-documented case

a
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2
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A B

igure 1. MRI showing spot-shaped foci of restricted diffusion on
uperior cerebellar vermis and right occipital lobe (A), left parietal co
ateral ventricle (C).
Cerebral micro-infarcts after lacosamide infusion

eports of AF which were thought to be secondary
o LCM. Additionally, in a phase III double-blinded
andomized placebo-controlled trial evaluating the
fficacy and safety of different dosages of oral LCM

n patients with painful diabetic neuropathy (Shaibani
t al., 2009), two patients in the 600-mg/day group (1,5
) developed AF, considered by the investigator to be

ossibly related to trial medication. There are no avail-
ble data regarding the individual features of these
atients, such as possible proarrhythmic risk factors
r specific characteristics of the AF episode, including
nticoagulation. Both events resolved.
here is also one case report of a 37-year-old woman
ith severe intractable focal seizures with loss of

wareness who developed atrial flutter while on oral
CM at 600 mg/day and lamotrigine (LTG) at 300 mg/day
DeGiorgio, 2010). The patient was already on LTG at
00 mg/day and LCM was slowly titrated over several
eeks to 600 mg/day. She developed atrial flutter with

apid ventricular response after weeks on oral LCM
t 600 mg/day. At that time, she was started on war-
arin, and LCM was reduced to 400 mg/day. Two weeks
ater, atrial flutter persisted and so LCM was reduced
t a rate of 100 mg/week. One week after discontinu-
tion of LCM, atrial flutter resolved and warfarin was
iscontinued. Atrial flutter did not present again dur-

ng follow-up. No known risk factors for AF/flutter were
resent.
he last case report consists of a 67-year-old woman
ho developed AF with rapid ventricular response
85

t the end of a low-dose (200-mg) intravenous infu-
ion of LCM over 60 minutes within the context of
omplex partial status epilepticus (Kaufman et al.,
013). LCM was discontinued following the infusion,
nd AF spontaneously resolved within eight hours.
fter 96 hours from the initial AF, it reappeared and
as self-limiting within minutes, without any clinical

C

diffusion-weighted imaging (DWI) sequences localised to the
rtex (B), and deep white matter adjacent to the body of the left
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omplication. No anticoagulant therapy was started.
n this case, investigators reported older age, possible
ardiac amyloidosis and parental AF as risk factors for
he AF condition.
n summary, of the two typified cases of AF, one
ppeared with supramaximal off-label dosages of oral
CM (600 mg/day) and the other after a 200-mg IV
nfusion over 60 minutes. In both cases, AF disap-
eared after discontinuation of LCM with no necessity

or antiarrhythmic drugs. In one case, warfarin was
tarted and then discontinued when AF disappeared.
one of the episodes were associated with clinical

omplications.
efore the discussion regarding LCM and AF in our
atient, we provide a brief analysis of the rationale

or the management of clinical suspicion of non-
onvulsive status epilepticus and selection of first-line
EDs in this case.
ince a normal multimodal CT scan had ruled out

stroke, and given the medical history of the
atient (suggestive of epilepsy with focal seizures with

mpaired awareness), the next immediately modifi-
ble condition to be considered in the emergency
etting was non-convulsive status epilepticus. Clinical
anifestations could suggest an epileptic origin and

lthough the initial EEG (interpreted as left tempo-
al intermittent slowing added to global low-voltage,
low activity) did not match the modified Salzburg
onsensus criteria for non-convulsive status epilepti-
us (Leitinger et al., 2015), it was very distorted and
ardly analysable due to the severe psycho-motor agi-

ation of the patient.
or this reason, we decided to test clinical and EEG
eactivity to an intravenous AED. As first-line therapy,
t was decided not to start the patient on phenytoin
PHT) or VPA because of their increased propensity
or adverse effects in the elderly (Nanau and Neuman,
013; Guldiken et al., 2016; Abou-Khalil, 2016). Since LEV
ould have worsened the severe psycho-motor agita-
ion and hostility the patient was showing (Abou-Khalil,
016; Hansen et al., 2018), it was also not administered
s first-line therapy. Hence, we decided to administer
CM, a drug which is becoming more popular as treat-
ent for status epilepticus given its global favourable

afety and tolerability profiles and promising efficacy
esults (Strzelczyk et al., 2017).
he delay in the diagnosis of epilepsy in our patient (of
p to 15 years) also deserves mention. The incidence
f epilepsy in people over 80 is three-fold greater

han that in children, and in the elderly, a diagnosis
6

s challenging and requires a high index of suspicion
ince the clinical presentation of seizures in this pop-
lation is different from that in younger age groups.
concomitant presentation of cognitive impairment
ay exist, however, the findings based on routine

ests are non-specific since this may be confused with

C
r
w
(
i
i

everal entities (e.g. syncope, transient ischaemic
ttack or, in our case, transient global amnesia) (Ghosh
nd Jehi, 2014). Overall, all of these factors could lead
o a delay in the diagnosis and in turn to a delay in the
nset of therapy, worsening the prognosis, as the case
f our patient illustrates.
urthermore, it is known that cardiac comorbidity is
requent among patients with epilepsy (Shmuely et
l., 2017). Regarding the various mechanisms that may
ccount for this co-existence, several cardiac arrhyth-
ias such as AF have been reported to result from

eizure activity. In this context, a few case reports
f seizure-related AF episodes have been described,
ost of them in the post-ictal setting after convul-

ive seizures (Van der Lende et al., 2016). However,
o our knowledge, no episodes of AF have been
eported concerning the ictal or post-ictal phases
f non-convulsive status epilepticus. The underlying
athophysiological background of AF within the con-

ext of convulsive seizures could be related to a rise
n catecholamine level and an increased sympathetic
one (Sturges et al., 2012).
he risk factors for AF in our patient are well known and

ncluded older age, male gender, obesity, hypertension
nd valvular disease (Benjamin et al., 1994). First-
egree atrioventricular block in hypertensive patients

Uhm et al., 2014; Lehtonen et al., 2018) and LAFB
Nguyen et al., 2016) have also been demonstrated as
ndependent risk factors for AF.
F arose at the end of administration of the intra-
enous loading dose of LCM, coinciding with the
aximum theoretical serum concentration of the drug

Fountain et al., 2013), thus making arrhythmic adverse
eactions more probable in a patient with proarrhyth-
ic risk factors. This argument has already been used

n a previous case report of AF at the end of low-
ose LCM intravenous infusion (Kaufman et al., 2013).
oreover, according to the Naranjo’s Adverse Reac-

ion Probability Scale, the appearance of AF due to
rior administration of LCM in this case was classified
s probable (scoring 6 points) (Naranjo et al., 1981).
iven these facts, cardiological investigation also led

o the conclusion that AF was secondary to the admin-
stration of LCM within this context.
n the context of AF, the pathophysiology and risk-

odifying factors of thrombus formation are not yet
ully understood. However, several variables such as
articular morphological parameters of the left atrium
r duration of AF episodes have been reported to mod-

fy the risk of thrombus formation and brain embolism.
Epileptic Disord, Vol. 22, No. 1, February 2020

oncerning the duration of AF episodes and stroke
isk, it has been demonstrated that a single AF episode
ith a high rate lasting for more than five minutes

our patient manifested a 40-minute AF episode) signif-
cantly increases the risk of stroke. In fact, most studies
n this field consider 5-6 minutes as the threshold for a
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igure 2. MRI showing spot-shaped restriction foci of restricted
aps localised to the superior cerebellar vermis (A), left parietal

he body of the left lateral ventricle (D), suggestive of acute cere

ignificant increment in thromboembolic risk and an
ssessment of the need for anticoagulation (for review
ee Glotzer and Ziegler, 2013).
ccording to the Causative Classification System for

schemic Stroke (Ay et al., 2007), the cardioembolic
etiology of the silent infarctions observed on the
RI diffusion-weighted images (DWI) of our patient
as classified as “evident”. In addition, morpholog-

cal features of the infarctions were consistent with
cardioembolic aetiology, and regarding the timing,
WI and apparent diffusion coefficient (ADC) images

figure 2) suggested that infarctions had evolved over
p to five days (Schlaug et al., 1997) (cranial MRI was
erformed five days after the episode of AF).
he appearance of AF within the context of LCM

nfusion had important clinical and therapeutic impli-
ations for our patient, such as the initiation of
miodarone. Moreover, given the high embolic and
leeding risk (pre-infarcts CHA2DS2-VASc with 3 points

age 75 years or older, 2 points; hypertension, 1 point]
nd HAS-BLED with 3 points), initiation of oral anti-
oagulation (with apixaban, in the case of our patient)
hould be considered according to the European Soci-
pileptic Disord, Vol. 22, No. 1, February 2020

ty of Cardiology guidelines for the management of
F, and male patients with a CHA2-DS2-VASc score of
or more are likely to benefit from oral anticoagu-

ation during primary prevention of stroke (Kirchhof
t al., 2016). These drugs are not risk-free and could
ventually give rise to severe adverse reactions such
s major haemorrhaging. Ultimately, cerebral infarcts

f
c
p
t
e
O
c

usion on DWI and their corresponding hypointensity on ADC
x (B), right occipital lobe (C), and deep white matter adjacent to
icro-infarcts.

ere objectified, which is the most severe complica-
ion of AF.
iven the reported case and literature review, and

ince the appearance of AF may lead to severe clini-
al complications and changes in management that are
ot risk-free, the global risk for developing AF should
e assessed before administering LCM, whatever the
oute or clinical setting. Moreover, warnings regarding
ther arrhythmic conditions reflected in the LCM tech-
ical datasheet (UCB Pharma, 2019) should be taken

nto account. Thus, a 12-lead EKG should be obtained
efore starting treatment with LCM in order to assess
ontraindications as well as the risk profile associated
ith other less frequent adverse reactions such as AF.
his recommendation goes along the same lines as that

n the LCM technical datasheet (UCB Pharma, 2019).
CM is an effective and well-tolerated AED with a good
harmacokinetic profile, but in high-risk situations,

herapeutic alternatives exist and may be considered.
n our opinion, the main reasons for not recommend-
ng ECG monitoring during and after IV LCM infusion
egarding the risk of AF are the low number of reported
ases of AF thought to be secondary to LCM and the
87

act that, with such little evidence, the lack of logistic
apacity for ECG monitoring in many centres would
robably prevent a large number of patients benefit-

ing from LCM infusion within the context of status
pilepticus.
n the other hand, in the context of status epilepti-

us and the high level of predisposition to developing
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evere arrhythmic events (such as AF), as well as no
ther available therapy, we suggest infusion of LCM
t 200 mg via administration of a 60-minute loading
ose instead of a 30-minute or less infusion of 300-
00 mg. The rationale for this suggestion is based on
n open label trial which demonstrated that adverse
eactions are greater with the 400-mg loading dose
han with the 200-300-mg loading dose (Fountain et
l., 2013). This trial employed a 15-minute loading
ose regimen, and as mentioned in the LCM technical
atasheet (UCB Pharma, 2019), adverse reactions that
ccurred one week after the infusion were similar in

requency to those that occurred over a three-month
eriod of adjunctive therapy in controlled trials, indi-
ating that the incidence of adverse reactions could be
igher with the 15-minute administration than with the
dministration over a 30-to 60-minute period.
f AF appears in the context of LCM therapy, we rec-
mmend discontinuation of therapy and assessment

o determine whether indefinite anticoagulant therapy
hould be started, according to a specific evaluation of
mbolic risk.
here are, however, a number of limitations to this
aper. Since the sample size was only a single
atient, conclusions and recommendations cannot be

nferred. In addition, the presence of previous paroxys-
al AF cannot be ruled out. Finally, it could be possible

hat AF and cerebral infarcts occurred hours before,
eading to the clinical manifestations observed at the
ime of admission. However, this possibility does not
eem probable in light of the provided arguments, the
ature of the described clinical manifestations (simi-

ar to those described years ago), a normal left atrium
ased on a previous transthoracic echocardiogram,

he initial EKG showing sinus rhythm, and the initial
ultimodal CT scan showing no data consistent with

nfarct or other remarkable signs.

onclusions

CM is an effective and well-tolerated AED, and it
s becoming increasingly more popular even for off-
abel indications. In addition to its well-described
dverse events, its usage at different dosages and
ia different routes of administration may provoke
nfrequent arrhythmic events such as AF and atrial
utter. Given the severe clinical and therapeutic impli-
ations that may follow, the use of LCM might be
8

e-evaluated within a context of increased predispo-
ition to developing AF, particularly if alternative AEDs
re available. In the event of AF during therapy with
CM, this should be discontinued and the need for
ndefinite anticoagulant therapy should be assessed
epending on the embolic risk for the patient. Further

nvestigation is needed in order to establish stronger

H
u
d
B

K
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ecommendations regarding the use of LCM within the
ontext of a high risk of AF. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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ica clínica en epilepsia. Neurología 2016; 31(2): 71-142.

anau RM, Neuman MG. Adverse drug reactions induced by
alproic acid. Clin Biochem 2013; 46(15): 323-38.

aranjo CA, Busto U, Sellers EM, et al. A method for estimat-
ng the probability of adverse drug reactions. Clin Pharmacol
her 1981; 30: 239-45.

guyen KT, Vittinghoff E, Dewland TA, et al. Electrocardio-
raphic predictors of incident atrial fibrillation. Am J Cardiol
016; 118(5): 714-9.

izam A, Mylavarapu K, Thomas D, et al. Lacosamide-induced
econd-degree atrioventricular block in a patient with partial
pilepsy. Epilepsia 2011; 52(10): e153-5.

ogawski MA, Tofighy A, White HS, et al. Current understand-
ng of the mechanism of action of the antiepileptic drug
acosamide. Epilepsy Res 2015; 110: 189-205.

TEST YOURSELF
EDUCATION

(1) Is AF an adverse reaction to be expected in the context of LCM administration?

(2) Is it recommended to assess the patient’s risk of developing AF before the administration of LCM?

Schlaug G, Siewert B, Benfield A, et al. Time course of the
apparent diffusion coefficient (ADC) abnormality in human
stroke. Neurology 1997; 49(1): 113-9.

Shaibani A, Fares S, Selam J, et al. Lacosamide in painful
diabetic neuropathy: an 18-week double blind placebo con-
trolled trial. Clin J Pain 2009; 10: 818-28.

Shmuely S, van der Lende M, Lamberts RJ, et al. The heart
of epilepsy: current views and future concepts. Seizure
2017; 44: 176-83.

Strzelczyk A, Zöllner JP, Willems LM, et al. Lacosamide in
status epilepticus: systematic review of current evidence.
Epilepsia 2017; 58(6): 933-50.

Surges R, Moskau S, Viebahn B, et al. Prolonged atrial fib-
rillation following generalized tonic-clonic seizures. Seizure
2012; 21(8): 643-5.

UCB Pharma. Vimpat Prescribing Information. June 2019.

Uhm JS, Shim J, Wi J, et al. First-degree atrioventricular block
is associated with advanced atrioventricular block, atrial fib-
rillation and left ventricular dysfunction in patients with
hypertension. J Hypertens 2014; 32(5): 1115-20.

Van der Lende M, Surges R, Sander JW, et al. Cardiac arrhyth-
mias during or after epileptic seizures. J Neurol Neurosurg
Psychiatry 2016; 87(1): 69-74.

Wang X, Yu Y, Ma R, et al. Lacosamide modulates collapsin
response mediator protein 2 and inhibits mossy fiber sprout-
ing after kainic acid-induced status epilepticus. Neuroreport
2018; 29(16): 1384-90.

Wymer JP, Simpson J, Sen D, et al. Efficacy and safety of
lacosamide in diabetic neuropathic pain: an 18-week double
blind placebo-controlled trial of fixed-dose regimens. Clin J
Pain 2009; 25: 376-85.
pileptic Disord, Vol. 22, No. 1, February 2020

(3) What should one do if AF appears in the context of LC

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
89

M therapy?

uestions. Correct answers may be accessed on the
“The EpiCentre”.

http://www.ncbi.nlm.nih.gov/pubmed?term=2016 ESC Guidelines for the management of atrial fibrillation developed in collaboration with EACTS
http://www.ncbi.nlm.nih.gov/pubmed?term=Atrioventricular block following lacosamide intoxication
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrocardiographic predictors of atrial fibrillation in non-hypertensive and hypertensive individuals
http://www.ncbi.nlm.nih.gov/pubmed?term=Salzburg Consensus Criteria for Non-Convulsive Status Epilepticus- approach to clinical application
http://www.ncbi.nlm.nih.gov/pubmed?term=Gu�a oficial de la Sociedad Espa{{setbox @tempboxa hbox {nglobal mathchardef accent@spacefactor spacefactor }accent 126 n}spacefactor accent@spacefactor }ola de Neurolog�a de pr�ctica cl�nica en epilepsia
http://www.ncbi.nlm.nih.gov/pubmed?term=Adverse drug reactions induced by valproic acid
http://www.ncbi.nlm.nih.gov/pubmed?term=A method for estimating the probability of adverse drug reactions
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrocardiographic predictors of incident atrial fibrillation
http://www.ncbi.nlm.nih.gov/pubmed?term=Lacosamide-induced second-degree atrioventricular block in a patient with partial epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Current understanding of the mechanism of action of the antiepileptic drug lacosamide
http://www.ncbi.nlm.nih.gov/pubmed?term=Time course of the apparent diffusion coefficient (ADC) abnormality in human stroke
http://www.ncbi.nlm.nih.gov/pubmed?term=Lacosamide in painful diabetic neuropathy: an 18-week double blind placebo controlled trial
http://www.ncbi.nlm.nih.gov/pubmed?term=The heart of epilepsy: current views and future concepts
http://www.ncbi.nlm.nih.gov/pubmed?term=Lacosamide in status epilepticus: systematic review of current evidence
http://www.ncbi.nlm.nih.gov/pubmed?term=Prolonged atrial fibrillation following generalized tonic-clonic seizures
http://www.ncbi.nlm.nih.gov/pubmed?term=First-degree atrioventricular block is associated with advanced atrioventricular block, atrial fibrillation and left ventricular dysfunction in patients with hypertension
http://www.ncbi.nlm.nih.gov/pubmed?term=Cardiac arrhythmias during or after epileptic seizures
http://www.ncbi.nlm.nih.gov/pubmed?term=Lacosamide modulates collapsin response mediator protein 2 and inhibits mossy fiber sprouting after kainic acid-induced status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Efficacy and safety of lacosamide in diabetic neuropathic pain: an 18-week double blind placebo-controlled trial of fixed-dose regimens


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


