GL-DK-2012-01 Ban dich tiéng Viét

Guideline danh gia va xt tri trang thai dong kinh

Ban dich tiéng Viét toan van
Neurocritical Care 2012, tap 17, trang 3-23
DOI 10.1007/s12028-012-9695-z

Tac gia
Gretchen M. Brophy, Rodney Bell, Jan Claassen, Brian Alldredge, Thomas P. Bleck, Tracy Glauser,

Suzette M. LaRoche, James J. Riviello Jr., Lori Shutter, Michael R. Sperling, David M. Treiman, Paul M.
Vespa va Ban bién soan guideline trang thai déng kinh ctia Neurocritical Care Society

Théng tin ban dich

Ban dich phuc vu hoc tap va tra ctru chuyén mén. Noi dung khuyén céo, mirc dd chac chan, liéu dung,
chéng chi dinh va gié¢i han dwoc gilr theo nguyén ban. Ngwdi doc can dbi chiéu ban gbc va théng tin ké
don hién hanh trwdc khi &p dung Iam sang. Ban dich may c6 hiéu dinh thuat ngi¥, can dwoc chuyén gia
than kinh hodc dau dau hiéu dinh trwdc khi xuét ban.

Ban quyén bai bao gbc thudc Springer Science+Business Media. Nguén: Neurocritical Care va
Neurocritical Care Society. Viéc st dung lai phai tuan theo diéu khoan ctia nha xuét ban.

Céc trang c6 bang phtrc tap kém anh bang gbc dé kiém tra vi tri hang va cot; phan chi tiéng Viét dwoc
trinh bay ngay sau anh.
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Tom tat

Céc chién lwoc diéu tri trang thai dong kinh (SE) khac nhau dang ké gitra cac co s& nay véi co s& khac
do thiéu dir liéu d& hé tro phwong phap diéu tri nay so véi phuwong phap diéu tri khac. Pé cung cép
hwéng dan diéu tri cAp clru trang thai dong kinh & nhirng bénh nhan nguy kich, Neurocritical Care Society
da td chirc mot Gy ban soan thdo dé danh gia tai liéu va phat trién huwéng dan thuc hanh ddng thuan dya
trén bang chirng va chuyén moén. Tim kiém tai liéu dwoc thwe hién bang PubMed va cac nghién clru dap
&ng cac tiéu chi do Gy ban soan thao thiét 1ap da dwoc danh gia. Cac khuyén céo dwoc phat trién dua
trén tai liéu st dung cac phwong phap danh gia duoc tiéu chuan hoa tr Hiép hoi Tim mach Hoa Ky va Hé
thdng Danh gia, Phat trién va Danh gia Phan loai Khuyén céo, cling nhw y kién ctia chuyén gia khi thiéu
di liéu Gy da.

Tu khoa
trang thai dong kinh, con déng kinh, guideline, EEG, diéu tri chdng déng kinh

Gidi thiéu

Trang thai dong kinh (SE) doi hdi phai diéu tri khadn cip, cé muc tiéu dé gidm ty I&é méc bénh va ti vong
ctia bénh nhan. Nhirng tranh cai vé cach thirc va thoi diém diéu tri SE da dwoc mo ta trong tai liéu [1-3].
Uy ban Viét Hwéng dan vé trang thai dong kinh ctia Hiép hdi Cham séc Than kinh dwoc thanh 1ap vao
nam 2008 dé phat trién cac hwdng dan ddng thuan cutia chuyén gia dwa trén béng chirng dé chan doan
va quan ly SE. Cac ddng chu tich da dwoc Hiép hdi Chadm sdéc Than kinh lwa chon, cung véi 10 bac st
chuyén khoa than kinh va bac s déng kinh bb sung tir khdp Hoa Ky dwoc dwa vao Uy ban.

Sau khi Gy ban chun bj mét bd hwéng dan ban dau

Trang nguén 2
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based on literature review and committee consensus, rec-
ommendations were reviewed by a group of external
experts in SE management, whose comments were incor-
porated into the final document.

These guidelines were developed to address evaluation
and management of SE in critically ill adults and children
and will not address the management of SE in neonates.
These guidelines will specifically describe SE definitions
and classification, etiology, diagnostic evaluation, prog-
nosis, treatment, monitoring, and future directions.
Principles discussed will apply to both adults and children,
unless specifically noted.

Methodology

A PubMed/Medline literature search was performed for
relevant articles published through August 2011, using the
following search terms: status epilepticus, refractory sei-
zures, and nonconvulsive status epilepticus plus individual
seizure treatments, including standard medications and other
anticonvulsive therapies (e.g., cooling and ketogenic diet).
The search was limited to articles describing human subjects
that were published in the English language. Clinical trials,
meta-analyses, review articles, and practice guidelines were
all eligible for inclusion. Studies describing treatment were
limited to those that included at least 5 patients. Results were
supplemented with literature recommended by the com-
mittee or identified from reference lists.

Articles selected for inclusion in the treatment recom-
mendations underwent a review by the writing committee.
Treatment recommendations were then assigned a level of
evidence based on the American Heart Association state-
ment and guideline development (Table 1) [4]. Diagnosis
and management of SE were assigned a recommendation
based on the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) system [5]. The
GRADE system offers two grades of recommendations:

“strong” and “weak.” Definitions for the quality of evi-
dence are as follows:

* high quality—further research is very unlikely to
change our confidence in the estimate of effect,

» moderate quality—further research is likely to have an
important impact on our confidence in the estimate of
effect and may change the estimate,

e low quality—further research is very likely to have an
important impact on our confidence in the estimate of
effect and is likely to change the estimate, and

* very low quality—any estimate of effect is very
uncertain.

One advantage of the GRADE system is that a strong
recommendation can be made using weak to moderate
evidence based on these four factors:

(1) Balance between desirable and undesirable effects if
the effect is very desirable, a stronger recommenda-
tion is given.

(2) Quality of evidence.

(3) Values and preferences—if the values and prefer-
ences are similar, or there is greater certainty in them,
then a stronger recommendation is given.

(4) Costs (resource allocation)—lower costs of an inter-
vention (e.g., the fewer the resources consumed) are
linked to a higher likelihood that a strong recommen-
dation is warranted.

All participants agreed with the recommendations pre-
sented in this guideline. Many management decisions lack
prospective randomized controlled trials upon which SE
treatment recommendations can be based. Therefore, we
also present data obtained from previously published sur-
veys [6] and a survey of an international panel of experts
specifically conducted for the development of these
guidelines. In addition, citations to several important
review articles outside of the specified search criteria were
included at the recommendation of external reviewers.

Table 1 Evidence rating system based on American Heart Association/American College of Cardiology guidelines [4]

Class category

Level of evidence

I Intervention is useful and effective. Treatment benefits clearly
exceed risks

IIa Evidence/expert opinion suggest intervention is useful/effective.
Treatment benefits exceed risk

A Adequate evidence is available from multiple, large, randomized

clinical trials or meta-analyses

B Limited evidence is available from less rigorous data, including

fewer, smaller randomized trials, nonrandomized studies, and
observational analyses

IIb Strength of evidence/expert opinion about intervention usefulness/ C Evidence relies on expert/consensus opinion, case reporis, or

effectiveness is less well established. More data are needed;
however, using this treatment when warranted is not
unreasonable

Il Intervention is not useful or effective and may be harmful. Benefit
does not exceed risk

standard of care

@ Springer

Anh bang gbc dé déi chiéu hang va cot

Ban dich ndi dung bang

dwa trén viéc xem xét tai liéu va sw ddng thuan cla Gy ban, cac khuyén cdo da dwoc xem xét bédi mdt nhém chuyén gia
bén ngoai vé quan Iy SE, nhitng nhan xét clia ho da dwoc dwa vao tai liéu cudi cling. Nhitng hwéng dan nay dwoc phat
trién dé giai quyét viéc danh gia va quan ly SE & ngwdi I6n va tré em bi bénh nang va sé khong dé cap dén viéc quan ly SE
& tré so sinh.

Nhirng hwéng din nay sé& mo ta cu thé cac dinh nghia va phan loai SE, nguyén nhan, danh gia chan doan, tién lvong, didu
tri, theo déi va dinh hwéng trong twong lai. Cac nguyén tic dwoc thao luan sé ap dung cho cd ngudi Ién va tré em, triy khi
¢6 ghi chi cu thé.
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Phwong phap luan

Tim kiém tai liéu PubMed/Medline da dworc thwe hién cho cac bai bao cé lién quan dwoc xuét ban dén thang 8 nam 2011,
st dung cac thuat ngl tim kiém sau: trang thai déng kinh, con déng kinh khang tri, va trang thai déng kinh khéng co giat
cling vé&i cac phwong phap diéu tri ddng kinh riéng 1€, bao gém thudc tiéu chudn va céac liéu phap chdng co giat khac (vi duy:
lam mat va ché d6 &n ketogen).

Viéc tim kiém chi gi¢i han & nhiing bai viét mo ta chi dé con ngudi dwoc xuat ban bang tiéng Anh. Cac thir nghiém |am
sang, phan tich tdng hop, bai viét danh gia va huéng dan thwc hanh déu da diéu kién dé dwa vao. Cac nghién clru md ta
didu tri dwoc giéi han & nhirng nghién cvu bao gdm it nhat 5 bénh nhan. Két qua dwoc bd sung bang tai liéu do Gy ban
khuyén cao hodc dwoc xac dinh tir danh sach tham khao.

Céc bai bao dwoc lwa chon dé& dwa vao khuyén cao diéu tri d dwoc Gy ban soan thdo xem xét. Cac khuyén céo diéu tri
sau d6 dwoc chi dinh & mirc dd bang chirng dwa trén tuyén bé va huéng dan cla Hiép hoi Tim mach Hoa Ky (Bang 1)[4].
Chan doan va quan ly SE dwgc chi dinh mét khuyén cdo dwa trén hé thong Danh gia, Phat trién va banh gia Khuyen cao
(GRADE) [5]. Hé théng GRADE dwa ra hai mirc khuyén cdo: "manh" va "yéu." Cac dinh nghia vé& chét lwong clia bang
chirng nhu sau: * chat lwong cao-nghién clru sau hon rét khé cé thé thay ddi niém tin clia ching téi vao wéc tinh hiéu qua,
« chét lwong vira phai-nghién ctru sau hon co thé c6 tac dong quan trong dén dd tin cay clia chiing t6i trong wéc tinh hiéu
qua va co thé thay di wéc tinh, « chat lwong thap-nghién ctru sau hon rat c6 thé c6 tac dong quan trong dén niém tin clia
chuing téi vao wéc tinh hiéu qua

anh hudng va co kha nang thay ddi wéc tinh, va « chét lvong réat thap-bat ky wéc tinh anh huwdng nao déu rat khong chac
chan. Mét wu diém cla he thong GRADE 13 c6 thé dwa ra khuyén céo manh mé bang cach st dung bang chung yéu dén
trung binh dua trén bbn yéu t6 sau: (1) Can bang gitra tac dung mong mudn va tac dung khéng mong muébn néu tac dung
ra4t mong muén thi dwa ra khuyén cdo manh hon.

(2) Chét lwgng ctia bang chirng. (3) Gia tri va wu tién - néu cac gia tri va wu tién trong ty nhau hodc ¢6 do chéc chan cao
hon thi s& dwa ra khuyén cdo manh mé hon. (4) Chi phi (phan bd ngudn luc) - chi phi can thiép th&p hon (vi du: ngudn lyc
tiéu thu cang it) co lién quan dén kha nang cao hon 1a khuyén cdo manh mé sé dwoc dam bao.

TAt ca nhixng ngwdi tham gia déu ddng y véi cac khuyén cao duwoc trinh bay trong huwéng dan nay. Nhiéu quyét dinh quan
ly thiéu cac thtr nghiém ngau nhién co6 dbi chirng trong twong lai dé c6 thé dwa ra khuyén cao didu tri SE. Do d6, ching téi
cling tr|nh bay di lieu thu duoc tir cac cudc khao sat dwoc cdng bé trwéc day [6] va cudc khao sat cua modt nhom chuyén
gia quéc té duo’c thwe hién cu thé aé phat trién cac hwéng dan nay. Ngoai ra, cac trich dan cho mét sb bai viét danh gia
quan trong ndm ngoai cac tiéu chi tim kiém cu thé da dwoc dwa vao theo dé& xuét ctia nhitng ngwdi danh gia bén ngoai.

Bang 1 Hé théng phan loai bang chirng theo hwéng dan cha Hiép hoi Tim mach Hoa Ky va
Trwong mon Tim mach Hoa Ky [4]
Phan loai Mirc do béng chirng | Can thiép 1a hivu ich va hiéu qua. Loi ich diéu tri rd rang vuwot qua rdi ro. Bang chivng day
d0 c6 san tlr nhidu thir nghiém 1am sang ngau nhién, 16n, hodc phan tich tdng hop lla Bang ching/y kién chuyén gia cho
thay can thiép 1a hiru ich/hiéu qua.
Loi ich diéu tri vt qua rli ro B Bang ching han ché c6 sn tir di¥ liéu it nghiém ngat hon, bao gdm it thir nghiém ngau
nhién nhé hon, nghién cu khéng ngAu nhién va phan tich quan sat llb Dd manh cla bang ching/y kién chuyén gia vé tinh
htvu ich/hiéu qua cla can thiép it dwoc thiét 1ap rd rang. Can thém di lieu; tuy nhién, st dung phwong phap diéu tri nay khi
dwoc bdo ddm khong phai 1a khéng hop Iy C Bing chirng dwa trén y kién chuyén gia/ddng thuan, bao céo trwéng hop
ho&c tiéu chuan cham séc IIl Can thiép khéng hivu ich hodc hiéu qua va c6 thé co hai. Loi ich khéng vwot qua rdi ro

Trang nguén 3

Dinh nghia phan loai va danh gia trang thai dong kinh

Theo muc dich cla nhirtng hwéng dan nay, SE dwoc dinh nghia la 5 phut trd 1én cua (i) hoat dong dong
kinh lién tuc trén 1am sang va’ho&c dién nao d6 hoac (ii) hoat dong co giat tai phat ma khéng héi phuc (tré
lai thoi diém ban dau) gitra cac con dong kinh. Dinh nghia nay dwoc chdp nhan vi nhirng ly do sau: « Hau
hét cac con dong kinh trén 1am sang va dién nao dd kéo dai dwéi 5 phut va cac con dong kinh kéo dai
hon thuwdng khéng dirng lai mét cach tw nhién [7-10]. « D liéu trén déng vat goi y réng tén thwong than
kinh vinh vién [11] va tinh trang khang thudc [ 12-14] cé thé xay ra trwdc khi trdi qua dinh nghia truyén
théng vé 30 phut hoat déng co giat lién tuc.

+ Gan day hon, cac chuyén gia da dé xuat mot dinh nghia stra déi vé SE bao gébm cac con déng kinh kéo
dai 5 phut hodc lau hon [ 8, 12, 15-19], mac du van con mét sb tranh cai [ 1, 20, 21]. La bang chirng thém
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vé su tranh céi trong viéc xac dinh SE, mét sb tac gid da dan nhan cac con déng kinh kéo dai it nhat 5
phut 14 " trang thai dong kinh sép xay ra" [ 12] "bao trwdc tinh trang" hodc "trang thai dong kinh sém."

Tuy nhién, dinh nghia sra di nay vé SE dwoc xay dwng dwa trén sw thira nhan rang diéu tri cp ctru la
diéu tbi quan trong & nhirng b&nh nhan cé hoat déng co giat kéo dai [12, 19]. Trang thai dong kinh cé thé
duwoc phan loai theo d4u hiéu hoc, thoi gian va nguyén nhan co ban. Véi muc dich cia nhirtng huwéng dan
nay, ching t6i dang tap trung vao SE co giat, khéng co giat va khang tri.

Trang thai dong kinh co giat

- Bugc dinh nghia la con co giat co lién quan dén sy giat nhip nhang cuta cac chi. - Cac dau hiéu dac
trwng cla trang thai dong kinh toan thé (GCSE): « Co clrng co giat toan than & cac chi » Suy gidm trang
thai tam than (hdén mé, hén mé, 1t 1an) » Cé thé c6 cac dau hiéu than kinh khu tri trong giai doan sau con
co giat (vi du liét Todd, d4u hiéu than kinh tam thdi kéo dai vai gi& dén vai ngay sau con dong kinh) -
trang thai dong kinh van dong khu trd va déng kinh mot phén lién tuc khéng dwoc dwa vao dinh nghia
nay.

Trang thai dong kinh khong co giat (NCSE)

- Pwoc dinh nghia la hoat dong co giat nhin thay trén dién nao dé (EEG) ma khong c6 biéu hién 1am sang
lién quan dén GCSE. - Hai kiéu hinh kha khac biét cia NCSE da dwoc mé ta: (1) bénh nhan "It 1an lang
thang" dén khoa cép ctvu véi tién lwong twong ddi tét [ 24] hoac hoi chirng ddng kinh man tinh [25] hoac,
(2) bénh nhan bj bénh cp tinh v&i tinh trang tdm than suy gidm nghiém trong, cé hodc khéng cé cir déng
van dong tinh vi (vi du: co giat co nhip nhang hodc léch mat trwong lwc thuwong xay ra trong bdi canh
chan thwong ndo cép tinh) [15, 25-29]. Thuat ngl¥ nay cling da dwoc dan nhan 1a " trang thai tinh té " [12
30].

+ Vi muc dich ctia nhitng hwdng dan nay, chang toi sé tap trung vao bénh nhan bi bénh cép tinh cé tinh
trang suy giam tam than. Loai SE nay thwéong xady ra sau GCSE khong dwoc kiém soat va thwong gap
trong moi trwéng chdm séc déc biét. - Phé triéu chirng clia con dong kinh khéng co giat rat khac nhau
[31, 32]. « Céc triéu chirng tiéu cuc bao gdbm chan &n, méat ngdén ngir/cam, mét tri nhé, cang trwong luc,
hén mé, 1t 1&n, the o va nhin cham chdm. « Céc triéu chirng tich cwc bao gdm kich déng/hung hang, tw
dong, chép mét, khéc, mé sang, do tuwdng, ndi lap lai, co giat co mat, cudi, budn ndn/nén, rung giat nhan
cau/léch mat, kién tri, rdi loan tdm than va run ray.

Trang thai dong kinh khang tri (RSE)

- Bénh nhan khoéng dap &ng véi phac dé didu tri chuén cho trang thai déng kinh dwoc coi 18 mac RSE
[32]. Vi muc dich clGia nhitng hwéng dan nay, nhirng bénh nhan tiép tuc bi co giat trén 1am sang hoac dién
ndo dd sau khi nhan du liéu thudc benzodiazepine ban dau, sau dé dung thudc chdng dong kinh duoc
chap nhan thir hai (AED) sé& dwoc coi la khang tri. - Hién con nhiéu tranh cai vé dinh nghia RSE, bao
gdm: « Sé lwong bénh nhan sir dung AED can phai that bai. Hau hét cac chuyén gia déu déng y réng
bé&nh nhan nén dwoc xem xét diéu tri RSE sau khi that bai v&i viéc dung benzodiazepine ban dau duwoc
dinh lwong day da va mot AED.

+ Thoi gian SE sau khi bat dau diéu tri. Hau hét cac chuyén gia khéng con coi thdi gian 14 tiéu chi dé phan
loai RSE.

Trang nguén 4
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Table 2 Potential underlying etiology

Acute processes [8, 12]
Metabolic disturbances: electrolyte abnormalities, hypoglycemia, renal failure
Sepsis
Central nervous system infection: meningitis, encephalitis, abscess
Stroke: ischemic stroke, intracerebral hemorrhage, subarachnoid hemorrhage, cerebral sinus thrombosis
Head trauma with or without epidural or subdural hematoma
Drug issues
Drug toxicity
Withdrawal from opioid, benzodiazepine, barbiturate, or alcohol
Non-compliance with AEDs
Hypoxia, cardiac arrest
Hypertensive encephalopathy, posterior reversible encephalopathy syndrome
Autoimmune encephalitis (i.e., anti-NMDA receptor antibodies, anti-VGKC complex antibodies), paraneoplastic syndromes
Chronic processes
Preexisting epilepsy: breakthrough seizures or discontinuation of AEDs
Chronic ethanol abuse in setting of ethanol intoxication or withdrawal
CNS tumors
Remote CNS pathology (e.g., stroke, abscess, TBI, cortical dysplasia)
Special considerations in children
Acute symptomatic SE is more frequent in younger children with SE [33]
Prolonged febrile seizures are the most frequent cause of SE in children [34]

CNS infections, especially bacterial meningitis, inborn errors of metabolism, and ingestion are frequent causes of SE [34, 35]

AED antiepileptic drug; CNS central nervous system; NMDA N-methyl-p-aspartic acid; SE status epilepticus; TBJ traumatic brain injury; VGKC
voltage-gated potassium channel

Table 3 Suggested diagnostic work-up [21]

The steps included in the diagnostic work-up should be completed as soon as possible and occur simultaneously and in parallel with treatment.

All patients
1. Fingerstick glucose
2. Monitor vital signs.
3. Head computed tomography (CT) scan (appropriate for most cases)
4. Order laboratory test: blood glucose, complete blood count, basic metabolic panel, calcium (total and ionized), magnesium, AED levels.
5. Continuous electroencephalograph (EEG) monitoring
Consider based on clinical presentation

Brain magnetic resonance imaging (MRI)
Lumbar puncture (LP)

W

Comprehensive toxicology panel including toxins that frequently cause seizures (i.e. isoniazid, tricyclic antidepressants, theophylline,
cocaine, sympathomimetics, alcohol. organophosphates, and cyclosporine)

&=

Other laboratory tests: liver function tests, serial troponins, type and hold, coagulation studies, arterial blood gas, AED levels, toxicology
screen (urine and blood), and inborn errors of metabolism

AED antiepileptic drug

The etiology, diagnostic work-up, and prognosis for recurrent seizure activity without recovery between
patients with SE are summarized in Tables 2, 3, and 4. seizures (strong recommendations, moderate quality).
2. SE should be classified as either convulsive SE

(convulsions that are associated with rhythmic jerking
of the extremities) or non-convulsive SE (seizure
activity seen on EEG without the clinical findings

Summary Recommendations for SE Definition
and Classification

1. SE should be defined as 5 min or more of continuous associated with convulsive SE) (strong recommenda-
clinical and/or electrographic seizure activity or tion, high quality).
@ Springer

Anh bang gbc dé dbi chiéu hang va cot

Ban dich ndi dung bang
Nguyén nhan, chan doan va tién lwong bénh nhan méac SE dwoc tém tat trong Bang 2, 3 va 4.

Tém tat khuyén cdo vé dinh nghia va phan loai trang thai dong kinh

1. SE phai dwoc dinh nghia la hoat dong co giat trén 1am sang va/hoac EEG lién tuc kéo dai 5 phut tré Ién hoac hoat déng
co giat tai phat ma khang hdi phuc gitra cac con (khuyén cdo manh, chét lwgng viva phai).

2. SE nén duwoc phan loai la SE co giat (co giat cé lién quan dén giat nhip nhang & cac chi) hodc SE khéng co giat (hoat
déng co giat nhin thay trén dién ndo d6 ma khong c6 bidu hién 1am sang lién quan dén SE co giat) (khuyén cédo manh, chét
lwong cao).
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Bang 2 Cac can nguyén tiém an

Céc qua trinh c4p tinh [ 8, 12] Réi loan chuyén hoa: bat thwéng dién giai, ha duwdng huyét, suy than Nhiém tring huyét
Nhiém trung hé than kinh trung wong: viém mang néo, viém nao, ap xe Dot quy: dot quy do thiéu mau cuc b, xuat huyét
ndi so, xuat huyét dwéi nhén, huyét khéi xoang ndo Chéan thwong dau c6 hodc khéng cé tu mau ngoai mang cirng hodc
dwéi mang cirng Cac van dé vé thube Déc tinh ctia thubc Cai thubc opioid, benzodiazepine, barbiturate ho&c rwou Khong
tuan tha AED Thiéu oxy, ngirng tim Bénh n&o téng huyét ap, hdi chirng bénh n&o héi phuc sau Viém n&o tw mién (tic 1a
khang thé khang thu thé NMDA, khang thé phirc hop khang VGKC), hdi ching can ung thw Qué trinh méan tinh Béng kinh
trwde do: co giat ddt ngdt hoac ngirng AED. Lam dung ethanol mén tinh trong bdi cdnh nhiém doc hodc cai nghién ethanol
Céc khdi u than kinh trung wong Bénh ly than kinh trung wong tlr xa (vi du, dét quy, ap xe, TBI, loan san vé nao)

Nhirng can nhéc d&c biét & tré em SE ¢ triéu chwng cép tinh thwong gap hon & tré nhé mac SE [ 33] co giat do sbt kéo
daila nguyen nhan thwong gap nhét gay ra SE & tre em [ 34] Nhiém triing than kinh trung wong, dac biét la viem mang nao
do vi khuan, cac ri loan chuyen héa bam sinh va uéng phai 1a nhirtng nguyén nhan thweng gép cla SE [ 34, 35] Thude
chéng doéng kinh AED; hé théng than kinh trung wong CNS; Axit NMDA N-metyl-D-aspartic; trang thai déng kinh SE; Chén
thwong so ndo do TBI; Kénh kali diéu khién dién ap VGKC

Bang 3 Danh gia chan doan dwoc dé xuat [21]

Ca{\c bwdc trong qua trinh chan doan phé,i dwoc hoan thanh cang som cang tbt va d‘ién ra ddng thoi, song song vai viéc
diéu tri. Tat ca bénh nhan 1. Buwdng huyét dau ngon tay 2. Theo doi dau hiéu sinh ton. 3. Chup cat I&p vi tinh dau (CT) (phu
hop vé&i hdu hét cac trwong hop)
4. Yéu ciu xét nghiém: dworng huyét, dang bao ché mau toan phan, bang chuyén héa co ban, canxi (tdng va ion héa),
magie, ndng dd AED. 5. Theo déi dién ndo dd (EEG) lién tuc Xem xét dwa trén biéu hién Iam sang 1. Chup cong huéng tir
nao (MRI)
2. Choc do tay song (LP) 3. Xét nghiém doc chat toan dién bao gom cac chat doc thwong géy co giat (tire Ia isoniazid,
thudc chong tram cadm ba vong, theophylline, cocaine, thuoc kich thich giao cam, rwou, organophosphate va cyclosporine)
4. Cac xét nghiém khac: xét nghiém chlrc nang gan, troponin ndi tiép, loai va gilr, nghién ctru ddng mau, khi mau déng
mach, néng d6 AED, sang loc ddc tinh (nwéc tiéu va mau) va céac rdi loan chuyén héa badm sinh Thuéc chéng dong kinh
AED

Trang nguén 5
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Table 4 Prognosis

Convulsive status epilepticus
Mortality
At hospital discharge: 9-21 % [19. 36-38]
At 30 days: 19-27 % [30, 39, 40]
AL 90 days: 19 % [41]
Standardized 10-year mortality ratio: 2.8 in general population [42]
In children, the mortality ranges from 3 to 11 % in retrospective series [43]. In a prospective study, the mortality was 3 % [34]
Morbidity
Severe neurological or cognitive sequelae: 11-16 % [19, 44-46]
Deterioration in functional status 23-26 % [19, 36, 38]

At 90 days after SE, 39 % had marked functional impairment (glasgow outcome scale score 2-4) and 43 % had good recovery
(glasgow outcome scale score 5) [41]

Factors associated with poor outcome after GCSE

Underlying etiology, de novo development of SE in hospitalized patients, older age, impairment of consciousness, duration of seizures,
at onset focal neurological signs, and the presence of medical complications [36, 37, 40, 41, 47-49]

Mortality rate is higher (61 %) when SE develops de novo in hospitalized patients [49]

In patients with adequate therapy, the mortality rate may be as low as 8 9% while it may be as high as 45 % in those with insufficient therapy
(insufficient dose given, wrong route of administration, unnecessary delay between treatments, inadequate ventilation, medical
complications, or lack of EEG monitoring to guide treatment) [47]. Adherence to a treatment protocol was associated with better seizure
control and shorter ICU and hospital length of stay [50]

Nonconvulsive status epilepticus
Mortality
At hospital discharge: 18-52 % [51-53]
Al 30 days: 65 %% [30]
Factors associated with poor outcome after NCSE:
Underlying etiology, severe mental status impairment, longer seizure duration [28, 51, 53, 54]

For patients diagnosed within 30 min of seizure onset, mortality was 36 % compared with 75 % for those patients diagnosed =24 h after
seizure onsel seizures [51]

Patients with NCSE treated and resolved within 10 h had 10 % mortality vs. 85 % mortality if seizures continued longer than 20 h [51]
Mortality at hospital discharge in NCSE was 27 % vs. 3 % comparing patients with vs. without known acute medical cause [53]
Refractory status epilepticus
Mortality
At hospital discharge: 23-61 % [26-28, 38, 55-67]
At 3 months: 39 % in RCT comparing propofol with barbiturate infusions [68]
In children with RSE, the mortality rate was very low [69] to 32 % [70], but greatest in those with acute symptomatic SE [70, 71]
In a meta-analysis of RSE in children, the mortality rate was 20 % in symptomatic SE and 4 % in idiopathic SE [72]
Morbidity

Return to functional baseline is more likely for SE patients than for RSE patients [66] and was seen in 39 % of RSE patients at 3 months [68].
At hospital discharge among 13 survivors: 23 % vegetative state, 62 % severely disabled, 15 % independent but moderately disabled [28,
73]. Post-SE epilepsy may be seen more frequently in long-term survivors with RSE than in those with non-refractory SE (88 % vs. 22 %)
[65]

In children with RSE, a new deficit occurred in 36 and 32 % returned to baseline [70]. Motor and visual deficits may be seen at | year after SE
[69]. However, no child with acute symptomatic RSE returned to baseline [71] and the morbidity and mortality is highest in those with

symptomatic SE or a progressive encephalopathy [34, 74]

Factors associated with poor outcome after RSE:

Underlying etiology, older age (e.g., =50 years), long seizure duration, and high Acute Physiology and Chronic Health Evaluation-2
(APACHE-2) scale scores [51. 63, 67, 75]

Recently one study reported that after correcting for underlying etiology, coma, and type of SE seizure, duration was not associated with
outcome [64]

EEG electroencephalogram; GCSE generalized convulsive status epilepticus; NCSE nonconvulsive status epilepticus; /CU intensive care unit;
RCT randomized clinical trial; RSE refractory status epilepticus; SE status epilepticus
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Bang 4 Tién lwgng

Trang thai dong kinh co giat Ty I& t& vong Khi xuét vién: 9-21 % [ 19, 36-38] Sau 30 ngay: 19-27 % [ 30, 39, 40] Sau 90
ngay: 19 % [ 41] Ty lé t& vong trong 10 n&m chuén héa: 2,8 & dan sé néi chung [ 42] O tré em, ty Ié t& vong dao déng tr 3
dén 11 % & loat hdi twéng [43]. Trong mét nghién clru tién ciru, ty 1é tir vong 1a 3 % [ 34] Bénh tat Di chirng nghiém trong
v& than kinh hodc nhan thirc: 11-16 % [ 19, 44-46] Tinh trang chirc nang bi suy giam 23-26 % [ 19, 36, 38] Vao 90 ngay sau
SE, 39 % bj suy gidm chirc néng rd rét (thang diém két qué Glasgow 2-4) va 43 % hdi phuc tét (thang diém két qua
Glasgow 5) [ 41] Cac yéu t6 lien quan dén két qua kém sau GCSE Nguyén nhan co ban, sy phat trién méi clia SE & bénh
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nhan nhap vién, tudi gia, suy giam y thirc, thdi gian cla con ddng kinh, cac d&u hiéu than kinh khu tri khi khéi phat va sw
hién dién clia cac bién chirng y khoa [ 36, 37, 40, 41, 47-49]
Ty I& t& vong cao hon (61%) khi SE phat trién ma&i & bé&nh nhan nhap vién [49] O nhitng bénh nhan dwoc didu tri day da, ty
1& t&r vong c6 thé th&p t&i 8% trong khi c6 thé 1&n t&i 45% & nhirng ngwdi khong diéu tri du liéu (cho khong du liéu, ding sai
dwdng dung, tri hoan khéng can thiét gitra cac 1an diu tri, thong khi khéng day da, bién ching y té hodc thiéu theo dbi
dién néo dd dé huéng dan diéu tri) [47]. Viéc tuan tha phac dd diéu tri c6 lién quan dén viéc kiém soat con déng kinh tét
hon va thoi gian ndm vién va ICU ngan hon [ 50] Dong kinh & trang thai khong co giat Ty 1é t& vong Khi xuét vién: 18-52 %
[ 51-53] Sau 30 ngay: 65 % [ 30] Cac yéu tb lien quan dén két qua kém sau NCSE: Nguyén nhan co ban, suy giam trang
thai tam than nghiém trong, théi gian co giat dai hon [ 28, 51, 53, 54] Béi véi bénh nhan dwoc chan doan trong vong 30
phut ké tir khi khéi phat con dong kinh, ty I& tt vong 1a 36% so v&i 75% & nhitng bénh nhan dwoc chan doan C24 gi® sau
do.
co giat khéi phat co giat [ 51] Bénh nhan NCSE dworc diéu tri va gidi quyét trong vong 10 gi® c6 ty 1& tir vong 10 % so véi
85 % tlr vong néu con ddng kinh tiép tuc kéo dai hon 20 gié [ 51] Ty |é t& vong khi xuét vién & NCSE 1a 27 % so v6i 3 % so
sanh bénh nhan cé va khéng cé nguyén nhan bénh ly cép tinh [ 53] trang thai dong kinh khang tri Ty 1& t&r vong Khi xuét
vién: 23-61 % [ 26-28, 38, 55-67] Sau 3 thang: 39 % trong RCT so sanh propofol v&i truyén barbiturat [ 68] O tré em méc
RSE, ty Ié t&» vong rat thap [ 69]t 03 2%[ 70], nhwng cao nhat & nhirng tré cé SE c6 triéu chivng cap tinh [ 70, 71] Trong mot
phan tich tdng hop vé& RSE & tré em, ty & t&r vong la 20% & SE ¢6 triéu chirng va 4% & bénh nhan SE vo can [ 72] Ty lé
mac bénh Kha nang tré lai m&c co ban vé chirc ndng & bénh nhan SE cao hon so v&i bénh nhan RSE [66] va dugc thdy &
39% bénh nhan RSE sau 3 thang [68].
Khi xuét vién trong s6 13 ngudi séng sot: 23 % & trang thai thwc vat, 62 % tan tat nang, 15 % doc lap nhwng tan tat viva
phai [ 28, 73]. Bong kinh sau SE c6 thé gép thuweng xuyén hon & nhitng ngudi mac RSE sbng sét lau dai so véi nhivng
nguwdi mac SE khong khang tri (88 % so v&i 22 %)
[65] O tré em méac RSE, mrc tham hut m&i xay ra & 36 va 32% tré v& mic co ban [70]. Nhitng khiém khuyét vé van dong
va thj giac cé thé dwoc nhan thy vao thoi didm 1 ndm sau SE [69]. Tuy nhién, khéng c6 tré nao mac RSE c¢6 triéu chirng
cép tinh quay tré lai mitrc co ban [ 71] va ty 1&é mac bénh va tir vong cao nhét & nhivng tré mac SE c6 triéu chirng hodc
bénh nao tién trién [ 34, 74] Cac yéu té lien quan dén két qua kém sau RSE: Nguyén nhan co ban, tudi I6n hon (vi du: >50
tudi), thdi gian co giat kéo dai va diém sé trong thang diém Danh gia Sinh ly Cap tinh va Strc khde Méan tinh-2 (APACHE-2)
cao [ 51, 63, 67, 75] Gan day, mét nghién ctvu da bao céo réng sau khi diéu chinh nguyén nhan co ban, tinh trang hon mé
va loai con ddng kinh SE, th&i gian khong lién quan dén két qua [64] dién ndo db EEG; GCSE trang thai dong kinh co giat
tbng quat; trang thai dong kinh khéng co giat NCSE; Bon vi cham séc dic biét ICU; Thir nghiém Iam sang ngéu nhién RCT;
trang thai dong kinh khang tri RSE; trang thai dong kinh SE

Trang ngudn 6
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3. Refractory SE should be defined as SE that does not
respond to the standard treatment regimens, such as an
initial benzodiazepine followed by another AED
(strong recommendations, moderate quality).

4. The etiology of SE should be diagnosed and treated as
soon as possible (strong recommendation, high quality).

Treatment of SE

The principal goal of treatment is to emergently stop both
clinical and electrographic seizure activity. The initial

treatment strategy includes simultaneous assessment and
management of airway, breathing, and circulation (obtain
IV access, administer O, and secure the airway as needed),
seizure abortive drug treatment (i.e., benzodiazepine),
screening for the underlying cause of SE, and immediate
treatment of life-threatening causes of SE (e.g., meningitis,
intracranial mass lesion).

The treatment of status epilepticus should include the
appropriate elements of critical care as outlined in Table 5.
Treatment of SE should mirror other resuscitation
approaches with direct, close supervision of the patient by
a treatment team including a physician and nurse. Elements

Table 5 Critical care treatment outline for convulsive and non-convulsive SE that should be completed prior or upon arrival to the intensive care
unit (Note: timing is merely a guide as all interventions should be done as soon as possible.)

Critical care treatment Timing (minutes post Goals Rationale/references
seizure onset)
Non-invasive airway protection and Immediate (0-2 min) Maintain airway patency, avoid [40, 76-79]

gas exchange with head pc

Intubation (if airway/gas exchange Immediate (0-10 min)
compromised or elevated ICP
suspected)

Vital signs: O, saturation, BP, HR Immediate (0-2 min)

Vasopressor support of BP if SBP Immediate (5-15 min)

<90 mmHg or MAP <70
Finger stick blood glucose Immediate (0-2 min)
Peripheral IV access Immediate (0-5 min)
1. Emergent initial AED therapy

(i.e. benzodiazepine)

2. Fluid resuscitation
3. Nutrient resuscitation (thiamine
given before dextrose; dextrose)
Urgent SE control therapy with AED Immediate after initial
AED given (5-10 min)
Neurologic exam Urgent (5-10 min)

Triage lab test panel (see Table 2) Immediate (5 min)

Refractory SE treatment Urgent (20-60 min after

2nd AED)

Urinary catheter
Continuous EEG

Urgent (0-60 min)
Urgent (15-60 min)

Diagnostic testing (selection depends
on clinical presentation)
CcT
LP
MRI

Intracranial pressure monitoring
(depending on clinical presentation)

Urgent (0-60 min)

Urgent (0-60 min of
imaging diagnosis)

snoring, administer O,

Establish secure oxygenation and Expert opinion

ventilation
Establish and support baseline [80-81]
vital signs
Support CPP Expert opinion

Diagnose hypoglycemia
Establish medication route [80-82]
1. Stop seizure

2. Establish euvolemia
3. Reverse thiamine deficiency,
treat hypoglycemia
Stop seizure [80-82]

Evaluate for mass lesion, acute
intracranial process

Diagnose life threatening Expert opinion
metabolic condition

Expert opinion

Stop seizures; treatment strategies Expert opinion
based on individual patient
response and AED
concentrations (if applicable)

Evaluate systemic circulation Expert opinion

Evaluate for NCSE if not waking [50, 73, 75]
up after clinically obvious
seizures cease

Evaluate for mass lesions,
meningitis, encephalitis

Expert opinion

Measure and control ICP Expert opinion

AED antiepileptic drug: BP blood pressure; CPP cerebral perfusion p

CcT d 2 1 EEG electroencephal HR heart

rate; ICP intracranial pressure; LP lumbar puncture; MAP mean arterial pressure; MR/ mdgnem resondme imaging; SBP \)smh«. blood pressure
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3. SE khang tri nén dwoc dinh nghia la SE khong dap (ng véi phac do diéu tri tiéu chuén, chang han nhu dung )
benzodiazepine ban dau, sau dé la mot AED khac (khuyén cao manh, chat lwgng vira phai). 4. Nguyén nhan cta SE can
duwoc chan doén va diéu tri cang sdm cang tot (khuyén cao manh, chat lwgng cao).

Diéu trj trang thai dong kinh

Muc tiéu chinh clia diéu tri 1a ngirng khan cép ca hoat dong déng kinh trén 1am sang va dién ndo dd. Chién lwgc didu tri
ban d&u bao gdm danh gia va quan ly déng thdi dwérng thé, nhip thé va tuan hoan (tiép can IV, cung cip O 2 va bao vé
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dwong thé khi can thiét), didu tri bing thubc cét con (vi du: benzodiazepine), sang loc nguyén nhan co ban ctia SE va diéu
tri ngay lap tlrc cac nguyén nhan de doa tinh mang cta SE (vi du: viém mang nao, ton thwong khoi ndi so).

Viéc diéu tri trang thai dong kinh nén bao gém cac yéu t6 thich hop cta cham séc tich cwc nhw dwoc néu trong Bang 5.
bieu tri SE nén phan anh cac phuong phap hoi stirc khac véi sy giam sat true tiep, chat ché ciia bénh nhan béi nhom dieu
tri bao gbm bac siva y ta. Yéu to

Bang 5 K& hoach xtr tri héi sirc tich cwc cho trang thai ddng kinh co giat va khéng co giat trwédrc
hodc ngay khi vao dorn vij héi sirc tich cuc
don vi (Lwu y: thoi gian chi 1a hwéng dan vi tt ca cac bién phap can thiép nén dwoc thuc hién cang sém cang tét.) Diéu tri
cham so6c quan trong Thoi gian (phut sau khi khdi phat con dong kinh) Muc tiéu Co s& ly luén/tai liéu tham khao Bao vé
dwdng thé khong xam lan va trao doi khi bang céch dinh vj dau Ngay lap tirc (0-2 phut) Duy tri thong thoang dwdng thé,
tranh ngay, cho O 2 [40, 76-79] D&t ndi khi quan (néu nghi ng® ICP dudng thé/trao ddi khi bj tdn thwong hoac téng)
Ngay I&p ttrc (0-10 phtt) Thiét 1ap oxy hoa va théng khi an toan Y‘kién chuyén gia Dau hiéu sinh ton: B9 bao hoa O 2, HA,
HR Ngay lap tirc (0-2 phut) Thiét 1ap va hé tro cac dau hiéu sinh t’én co ban [80-81] Hb trg thuc“np van mach HA néu SBP
<90 mmHg hoéc IyIAP <70 Ngay lap tirc (5-15 phat) H6 tro CPP Y kién chuyén gia Pwdng huyét dinh ngon tay Ngay lap
tirc (0-2 phat) Chan doan ha‘ du’é’mg huyét Truy cap IV ngoai bién Ngay lap tirc (0-5 phut) Thiét 1ap 16 trinh dung thubc [ 80-
82] 1. Liéu phap AED ban dau cap ctu (tirc la benzodiazepine)
1. Ngirng co giat 2. Hoi stc truyén dich 2. Thiét Iap thé tich binh thwong 3. Hoi stre dinh dwdng (thiamine tru6c dextrose;
dextrose) 3. Bao nguwec tinh trang thiéu thiamine, diéu tri ha dwong huyét bieu tri kiém soat SE khan cap béng AED Ngay
lap tirc sau khi dung AED ban dau (5-10 phit) Ngirng co giat [ 80-82] Kham than kinh Khan cép (5-10 phut) Banh gia tén
thuong khéi, qué trinh ndi so cp tinh Y kién chuyén gla Hoi déng xét nghlem phan loai (xem Bang 2) Ngay lap ttre (5 phat)
Chan doan tinh trang chuyén héa de doa tinh mang Y kién chuyén gia Diéu tri SE khang tri Khan cap (20-60 phat sau AED
the 2)
Nglrng co giat; chién lwoc diéu tri dwa trén phan (g cla tirng bénh nhan va nong d6 AED (néu co) Y kién chuyén gia Ong
théng tidu Khén cap (0-60 phut) Banh gia tuan hoan hé thong Y kién chuyén gia EEG lién tuc Khén cép (15-60 phuat) Danh
gia NCSE néu khong tinh day sau khi con déng kinh ré rang trén 1am sang chadm dat [50, 73, 75] Xét nghiém chdn doan
(Iwa chon tiy thudc vao biéu hién lam sang)
Khén cap (0-60 phut) Danh gia céc ton thuong khoi, viém mang néo, viém nao Y kién chuyén gia CT LP MRI Theo dbi 4p
luc ndi so (tly theo biéu hién 1am sang) Khan cap (0-60 phtt chan doan hinh anh) Do va kiém soat ICP Y kién chuyén gia
Thuoc chong déng kinh AED; BP huyét ap; Ap lyc tuéy[ mau nao CPP; chup cat I&p vi tinh CT; dién ndo d6 EEG; HR nhip
tim; ap lwc néi so ICP; choc do that lwng LP; MAP huyét ap déng mach trung binh; chup cdng hwéng tir MRI; Huyét ap tam
thu SBP

Trang nguén 7
vé hdi strc bao gdm bdo vé dwdng théd, hdi strc huyét ddng va dwéng truyén tinh mach dwoc phac thao.
Ban dAu, viéc bdo vé dwdng thd cé thé dwoc tao diéu kién thuan loi bang cac phwong phap khéng xam
l&n can than, nhwng nén d&t ndi khi quan sém néu can dung AED tiém tinh mach lién tuc. Viéc diéu tri
tiép theo nén dwoc hwdng dan béi danh gia chan doan, nhw da thao luan trwéc d6. Khi da xac dinh rang
SE dworc kiém soat va cac dau hiéu sinh ton 6n dinh, cac nghién clru chan doan cu thé cé thé dwoc thuc
hién. Nhirng nghién ctru chan doan nay dwoc lwa chon tiy thudc vao lich sir va kham thuc thé clia bénh
nhan. Khéng phai moi nghién ctru chan doan déu dwoc yéu cau & moi bénh nhan. Vi du, choc do tay
sbng thuwong 1a can thiét néu cé bat ky nghi ng® nao vé nhiém trung hé than kinh trung wong (CNS),
nhwng co6 thé khong can thiét néu khéng nghi ngd viém mang nao, déc biét & nhirtng bénh nhan khéng
tuan tha AED. Néu bénh nhan hién dang dwoc diéu tri bang AED, ndng d6 thubc sé

duwoc kiém tra va thu thap lich st lién quan dén viéc tuan tha. Can tién hanh sang loc doc tinh toan dién
néu khdng c6 nguyén nhan ré rang ddi véi SE. Xét nghiém doc tinh cu thé nén dwoc thwe hién néu bénh
st hodc kham thuc thé cho thdy moét loai doc t6 cu thé. Quan ly cham séc tich cuwc bd sung co6 thé ap
dung cho nhirng bénh nhan nghi ngo tang ap lyc ndi s¢ va/hoac hiéu trng khdi. Viéc diéu tri SE, theo quy
wéc, dién ra theo tirng giai doan. Theo truyén thdng, cac giai doan nay dwoc goi la dong 1, 2, 3 va 4,
khéng phan anh nhu ciu cép thiét vé kiém soat SE. Do dd, nhitng huwéng dan nay da siva déi md hinh
diéu tri SE truyén théng thanh liéu phap ban dau cip ciru, liéu phap kiém soat khdn cip va liéu phap
khang tri. B&nh nhan SE khang tri v&i liéu phap ban dau c6 thé dwoc didu tri tbt nhat & cac trung tam co
kinh nghiém va sbé lwong lén.

11
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Viéc kiém soat dirt diém SE phai dwoc thiét 1ap trong vong 60 phut ké tir khi khéi phat. TAt ca cac bénh
nhan biéu hién SE sé& can diéu tri AED ban dau cép cru (ttre la budc 1) va diéu tri AED kiém soat khan
cép (ttrc 1a bwdc 2) bén canh liéu phap duy tri AED, ngay ca khi SE dwoc kiém soat ngay lap tirc. Theo
dinh nghia, liéu phap SE khang tri (ttrc la dong th 3 va thr 4) dwgc danh riéng cho nhirng nguwdi khéng
thwe hién dwoc 2 AED dau tién. Néu SE gay ra bdi rdi loan chuyén héa (vi du ha dwdng huyét), réi loan
chuyén hoéa co ban can dwoc diéu chinh, trong trudng hop dé cé thé can hodc khéng can diéu tri duy tri.

Dwéi day la mot phwong phap diéu tri theo kinh nghiém cho SE. Do con it di¥ liéu ther nghiém 1am sang
c6 kiém soat lién quan dén viéc diéu tri SE, Gy ban soan thao da khao sat mét nhém chuyén gia SE quéc
té chon loc dé bd sung cac khuyén céo diéu tri dwoc trinh bay trong hwéng dan nay. Céc chi tiét cu thé
clia cudc khédo sat nay sé dwoc cong bd riéng. Can phai thira nhan rdng mac du viéc didu tri duwoc thuc
hién theo tirng giai doan, viéc diéu tri la mot qua trinh lién tuc va viéc chadm dit khan cip hoat dong déng
kinh 1a muc tiéu trong tirng giai doan.

Diéu tri ban dau cip ctru

Mac du nhiéu AED da dwoc nghién clru nhuw liéu phap dau tay cho SE, nhung bang chirng hé tro va cac
chuyén gia dong y rang cac thubc benzodiazepin nén la tac nhan dwoc lwa chon dé diéu tri ban dau cap
ctru. Khi ¢4 nhan vién chadm séc strc khoé coé tay nghé cao, tiém tinh mach (IV) dwoc wu tién hon. Tuy
nhién, cac thudc benzodiazepin c6 thé dwoc dung qua dwdng tiém bap (IM), trwc trang, mii hodc qua
miéng khi liéu phap IV khéng kha thi. Dbi véi liéu phap tiém tinh mach, lorazepam la thubéc duwoc wu tién;
midazolam dwoc wu tién dung trong liéu phap tiém bap (va ciing c6 thé dung qua dwérng miii hodc dwdng
ma); va diazepam dwoc wu tién dung qua dwong truc trang (Bang 6). Cac nghién ciru ¢ kiém soat da
danh gia lorazepam so v&i diazepam, phenobarbital, phenytoin va IM midazolam, [19, 30, 83, 84].

Midazolam tiém bap it nhat ciing c6 hiéu qua nhw lorazepam tiém tinh mach & bénh nhan SE trwéc nhap
vién [84]. M&c du cé thé cé nhirng lo ngai vé viéc sir dung thubc benzodiazepin cho bénh nhan khéng dat
ndi khi quan, nhwng diéu nay cé thé it lién quan hon & nhitng bénh nhan dwoc chan doan mac bénh
trang thai dong kinh khéng co giat trong bdi cdnh chan thwong than kinh, nhitng ngudi cé thé da duoc
d&t noi khi quan hodc can dat néi khi quéan. Clonazepam ciing da dwoc nghién clru dé diéu tri SE, nhung
né khong dwoc sir dung thwdng xuyén & Hoa Ky do thiéu dang bao ché tiém tinh mach [85, 86].

Nén cung cép diéu tri hd tro nhw d& xuét trong Bang 5 vi viéc st dung nhanh cac thudc benzodiazepin c6
thé gay suy hd hap va ha huyét 4p. Tuy nhién, trong mét thir nghiém ngau nhién, cé déi chirng, suy ho
hap it gép hon & nhitng ngwoi dwoc diéu tri bang thubc benzodiazepin cho GCSE so v&i nhitng ngudi
dung gid duoc [19]. Cac khuyén céo va can nhéc vé liéu lwong cla tat ca cac loai thubc diéu tri AED
duwoc néu trong Bang 7. Xin lwu y rang khdéng cé cac thir nghiém cé dbi chirng dé xac dinh khoang liéu toi
wu dé diéu tri SE; do do, tat ca cac liéu AED déu dwa trén di liéu quan sat va y kién chuyén gia.

Liéu dung trong thwc hanh Iam sang cé thé cao hon liéu duoc liét ké trong bang va nén dugc diéu chinh
theo két qua Iam sang va dién ndo dd. Hon niva, viéc truyén phenytoin va fosphenytoin nén duoc thuc
hién khi theo dai tim, do tdng nguy co kéo dai QT va rdi loan nhip tim [170].

Diéu tri kiém soat khan cap

Can phai kiém soat khan cap diéu tri AED sau khi st dung cac thudc benzodiazepin tac dung ngén & tat
ca cac bénh nhan cé SE, trir khi nguyén nhan tryc tiép clia SE dwoc biét va duoc diéu tri dit diém (vi du:
ha dwdng huyét nang). C6 hai muc tiéu tiém nang cla liéu phap kiém soat khan cép. Déi véi nhivng bénh
nhan dap &ng véi lieu phap diéu tri ban dau khan cap va giai quyét hoan toan SE, muc tiéu la nhanh
chéng dat dwoc mirc do diéu tri ctia AED va

Trang nguén 8

12



GL-DK-2012-01 Ban dich tiéng Viét

Neurocrit Care

Table 6 Treatment recommendations for SE

Treatment Class/level of evidence

References

Emergent treatment

Lorazepam Class I, level A

Midazolam Class I, level A

Diazepam Class IIa, level A
Phenytoin/fosphenytoin Class IIb, level A
Phenobarbital Class IIb, level A
Valproate sodium Class IIb, level A
Levetiracetam Class IIb, level C

Urgent treatment

Valproate sodium Class Tla, level A
Phenytoin/fosphenytoin Class Ila, level B
Midazolam (continuous infusion) Class IIb, level B
Phenobarbital Class IIb, level C
Levetiracetam Class IIb, level C

Refractory treatment

Midazolam Class Ila, level B
Propofol Class IIb, level B
Pentobarbital/thiopental Class IIb, level B
Valproate sodium Class Ila, level B
Levetiracetam Class IIb, level C
Phenytoin/fosphenytoin Class IIb, level C
Lacosamide Class IIb, level C
Topiramate Class IIb, level C
Phenobarbital Class IIb, level C

[19, 30, 52, 83, 87-98]
[84, 99-108]

[30, 87, 90, 95, 97-105, 107, 109-114]
[30, 87, 94, 115-119]

[30, 87, 114]
[116, 117, 120-122]
[119, 123-130]

[117, 120-122, 131-136]
[30, 87,97, 107, 114, 115, 117, 119, 132, 133, 137]
[106]

1138, 139]

[119, 123, 125-127, 129, 133, 140, 141]

28, 106-108, 142-150]

26, 36, 62, 66, 68, 144, 151-155)

26, 27, 56, 58, 59, 62, 63, 66, 68, 107, 115, 139, 154, 156-158]
120, 121, 131, 136, 159-161]

[37. 66, 125-127, 129, 140, 141, 159, 162-164]

[57, 165]

[166-168]

[169]

[138]

continued dosing for maintenance therapy. For patients
who fail emergent initial therapy, the goal of urgent control
therapy is to stop SE. There is conflicting data and dif-
ferences in expert opinion about which agent is most
effective for urgent control and the choice often varies
based on the particular patient scenario. The VA Cooper-
ative Trial was the best attempt to determine optimal SE
treatment agent, but many of the newer AEDs were not
available at the time of that trial [30]. The preferred top tier
agents that are generally used for urgent control of SE are
IV fosphenytoin/phenytoin, valproate sodium, phenobar-
bital, levetiracetam, or continuous infusion midazolam. Of
these agents, fosphenytoin may be preferred for most
patients with the exception of patients (particularly chil-
dren) with a history of primary generalized epilepsy, where
valproate sodium would be the best choice. One study
suggested that IV valproate sodium may have similar
efficacy as urgent control therapy when compared to phe-
nytoin [117, 132]. A list of alternative agents that have
been reported to be useful as urgent control therapies are
also outlined in Table 6. Clinical scenarios may be used on
a case-by-case basis to select one of these alternatives for
urgent control treatment, but in general the principle of
rapid administration of an AED that will quickly reach a

@ Springer

therapeutic level requires selection of an intravenously
administered compound. In patients with known epilepsy
who have been on an AED before admission, it is rea-
sonable to provide an IV bolus of this AED, if available,
prior to initiating an additional agent. This may include
additional boluses that will result in higher than normal
target concentrations of the AED to achieve the desired
therapeutic response (i.e., cessation of seizure activity).

Treatment of Refractory SE

In most cases of SE, continuous EEG (cEEG) and/or clinical
exam will determine the persistence of SE after both emer-
gent initial and urgent control AED treatments have been
given. In this case, the patient has RSE and it is recom-
mended to immediately start additional agents. The main
decision point at this step is to consider repeat bolus of the
urgent control AED or to immediately initiate additional
agents. There is no well defined period of observation that
has been determined to be safe, and no data to suggest
that watchful waiting is safer than proceeding with more
aggressive treatment. Hence, we recommend proceeding
with additional treatment immediately, in combination with
critical care treatment as described in Table 5.

Anh bang gbc dé dbi chiéu hang va cot

Ban dich ndi dung bang

tiép tuc dung thudc dé diéu tri duy tri. Dbi véi nhirtng bénh nhan that bai trong diéu tri cAp ctru ban dau, muc tiéu cla diéu tri
kiém soat khan cAp 1a ngirng SE. C6 di liéu mau thuan va khac biét trong quan diém chuyén gia vé loai thudc nao hiéu
qua nhét dé kiém soat khan cép va su lwa chon thwéng thay dbi tly theo tinh hudng cu thé ciia bénh nhan. Thir nghiém
hop tac VA 12 nd lyc tét nhat dé& xac dinh tac nhan diéu tri SE t6i wu, nhwng nhidéu AED méi hon khdng cé sén tai thoi diém
ther nghiém d6 [30]. Cac thudc hang dau dwoc wu tién thwong dwoc str dung dé kiém soat khan cép SE 1a
fosphenytoin/phenytoin tiém tinh mach, natri valproate, phenobarbital, levetiracetam hodc midazolam truyén lién tuc. Trong
sb cac thude nay, fosphenytoin cé thé dwgc wa thich hon déi véi hau hét bénh nhan ngoai trir bénh nhan (d&c biét 13 tré
em) co tién sir ddng kinh toan thé nguyén phat, trong dé natri valproate sé la lwa chon t6t nhat. Mot nghién clru goi y réng
natri valproate tiém tinh mach c6 thé cé tac dung twong tuw.

13



GL-DK-2012-01 Ban dich tiéng Viét

hiéu qua nhuw liéu phap kiém soat khan cap khi so sanh vé&i phenytoin [ 117, 132]. Danh sach cac thudc thay thé da dwoc
bao cdo 1a hivu ich [am liéu phap kiém soat khan cép ciing dwoc néu trong Bang 6. Tuly tirng trwdng hop cu thé, cac tinh
hudng l1am sang c6 thé dwoc st dung d& chon mét trong cac thubc thay thé nay cho diéu tri kiém soat khan cép, nhwng noi
chung nguyén tac str dung nhanh AED s& nhanh chéng dat dén muirc diéu tri ddi héi phai lwa chon hop chét tiém tinh mach.
o} nhirng bénh nhan d biét bénh dong kinh da s&r dung AED trwéc khi nhap vién, viéc cung cdp mét liéu tiém tinh mach
AED nay, néu co, 1a hop ly trwéc khi bat dau mot thude bd sung. Piéu nay c6 thé bao gdbm céc lidu bolus bd sung sé dan
dén ndng dd muc tiéu binh thwérng clia AED dé dat dwoc dap (rng didu tri mong mudn (tirc Ia ngirng hoat déng déng kinh).

Diéu tri trang thai ddng kinh khang tri

Trong hau hét cac truerng hop SE, EEG lién tuc (cEEG) va/hodc kham Iam sang sé xac dinh sy tén tai cia SE sau khi da
ap dung ca phuong phap diéu tri AED kiém soat ban dau va khan cap. Trong trudng hop nay, bénh nhan bi RSE va nén
bat dau ngay cac thudc bd sung. Didm quyét dinh chinh & bwdc nay 1a xem xét tiém lidu 13p lai AED kiém soat khdn c&p
hoéc bét dau ngay cac thubc bd sung. Khong cé khoang thoi gian theo déi duoc xac dinh rd rang nao dwoc xac dinh la an
toan va khéng c6 di liéu nao cho théy viéc ch& doi than trong sé an toan hon viéc tién hanh diéu tri tich cwc hon. Do d9,
chiing tai khuyén cao tién hanh diéu tri bé sung ngay lap tirc, két hop véi diéu tri chdm séc tich cuc nhw dwoc mé ta trong
Bang 5.

Bang 6 Khuyén cdo diéu tri trang thai dong kinh

Diéu tri Loai/mrc d6 bang chirng Tham khéo Diéu tri cAp ctru Lorazepam Loai |, mirc A [ 19, 30, 52, 83, 87-98] Midazolam
Loai |, mirc A [ 84, 99-108] Diazepam Loai lla, m&c A [ 30, 87, 90, 95, 97-105, 107, 109-114] Phenytoin/fosphenytoin Loai
lIb, mic A [ 30, 87, 94, 115-119] Phenobarbital Loai Ilb, m&c A [ 30, 87, 114] Natri Valproate Loai llb, mirc A [ 116, 117,
120-122] Levetiracetam Loai llb, m&rc C [ 119, 123-130] Diéu tri khan cAp Valproate natri Loai lla, mirc A [ 117, 120-122,
131-136] Phenytoin/fosphenytoin Loai lla, méc B [ 30, 87, 97, 107, 114, 115, 117, 119, 132, 133, 137] Midazolam (truyén
lién tuc) Loai Ilb, c&p d6 B [ 106] Phenobarbital Loai llb, cAp dd C [ 138, 139] Levetiracetam Loai llb, cAp d6 C [ 119, 123,
125-127, 129, 133, 140, 141] Diéu tri khang tri Midazolam Loai lla, cép do B[ 28, 106-108, 142-150] Propofol Loai llb, cép
do B[ 26, 36, 62, 66, 68, 144, 151-155]

Pentobarbital/thiopental Loai llb, cAp d6 B [ 26, 27, 56, 58, 59, 62, 63, 66, 68, 107, 115, 139, 154, 156-158] Natri Valproate
Loai lla, cAp d6 B [ 120, 121, 131, 136, 159-161] Levetiracetam Loai llb, cAp C [ 37, 66, 125-127, 129, 140, 141, 159, 162-
164] Phenytoin/fosphenytoin Loai llb, cAp C [ 57, 165] Lacosamide Loai llb, cp C [ 166-168] Loai Topiramate Ilb, c&p d6 C
[ 169] Phenobarbital Loai Ilb, cap d6 C [ 138]

Trang nguén 9
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Table 7 Intermittent drug dosing in SE

Drug

Initial dosing

Administration rates
and alternative dosing
recommendations

Serious adverse effects

Considerations

Diazepam

Lorazepam

Midazolam

Fosphenytoin

Lacosamide

Levetiracetam

Phenobarbital

Phenytoin

Topiramate

Valproate
sodium

0.15 mg/kg IV up to
10 mg per dose, may
repeat in 5 min

0.1 mg/kg TV up to
4 mg per dose, may
repeat in 5-10 min
0.2 mg/kg IM up o
maximum of 10 mg

20 mg PE/kg IV, may
give additional
5 mglkg

200400 mg IV

1,000-3,000 mg IV
Peds: 20-60 mg/kg TV
20 mg/kg IV, may give
an additional
5-10 mg/kg
20 mg/kg IV, may give
an additional
5-10 mg/kg

200—400 mg NG/PO

2040 mg/kg IV, may
give an additional
20 mglkg

Up to 5 mg/min (IVP)
Peds: 2-5 years, 0.5 mg/kg
(PR); 6-11 years, 0.3
mg/kg (PR): greater than
12 years, 0.2 mg/kg (PR)
Up to 2 mg/min (IVP)

Peds: 10 mg IM (=40 kg):
5 mg IM (13-40 kg):
0.2 mg/kg (intranasal);
0.5 mg/kg (buccal)

Up to 150 mg PE/min; may
give additional dose
10 min after loading
infusion

Peds: up to 3 mg/kg/min

200 mg IV over 15 min

No pediatric dosing
established

2-5 mg/kg/min IV

50-100 mg/min IV, may give
additional dose 10 min
after loading infusion

Up to 50 mg/min IV; may
give additional dose
10 min after loading
infusion

Peds: up to 1 mg/kg/min

300-1,600 mg/day orally
(divided 2-4 times daily)

No pediatric dosing
established

3-6 mg/kg/min, may give
additional dose 10 min
after loading infusion

Peds: 1.5-3 mg/kg/min

Hypotension
Respiratory depression

Hypotension

Respiratory depression

Respiratory depression
Hypotension

Hypotension
Arrhythmias

PR prolongation
Hypotension

Hypotension
Respiratory depression

Arrhythmias
Hypotension
Purple glove syndrome

Metabolic acidosis

Hyperammonemia

Pancreatitis
Thrombocytopenia
Hepatotoxicity

Rapid redistribution (short
duration), active metabolite,
IV contains propylene glycol

Dilute 1:1 with saline
IV contains propylene glycol
Active metabolite, renal

elimination, rapid redistribution
(short duration)

Compatible in saline, dextrose, and
lactated ringers solutions

Minimal drug interactions

Limited experience in treatment
of SE

Minimal drug interactions
Not hepatically metabolized

IV contains propylene glycol

Only compatible in saline

IV contains propylene glycol

No IV formulation available

Use with caution in patients with
traumatic head injury; may be a
preferred agent in patients with
glioblastoma multiforme

1M intramuscular; IV intravenous; [VP intravenous push; min minute; NG nasogastric; PE phenytoin equivalents; PEDs pediatric; PO by mouth;

PR rectal administration; PRIS propofol related infusion syndrome

At this stage after attempts to control the SE with bolus
intermittent therapy fails, treatment recommendations are
to use continuous infusion AEDs to suppress seizures.
However, the use of valproate sodium, levetiracetam, and
phenytoin/fosphenytoin in intermittent boluses may also be
considered if they have not previously been administered,
particularly for patients with NCSE who are hemodynam-
ically stable and have not required intubation. Bolus doses
of the AED chosen for continuous infusion should be given

and can be repeated for breakthrough SE, in addition to
starting the continuous infusion. If the first continuous
infusion or AED chosen for RSE fails, then switching to a
different continuous infusion or starting another agent from
the list above is recommended.

The AEDs most often recommended for use as a
continuous infusion are midazolam, propofol., and pen-
tobarbital; in some countries, thiopental will also be used.
Dosing considerations for these agents are discussed in

@ Springer

Anh bang gbc dé dbi chiéu hang va cot

Ban dich ndi dung bang

O giai doan nay sau khi cac nd luc kiém soat SE bang liéu phap bolus ngét quang khong thanh cong, khuyén cao didu trj la

st dung AED tiém truyén lién tuc d& trc ché con dong kinh. Tuy nhién, viéc str dung valproate natri, levetiracetam va

phenytoin/fosphenytoin trong cac lidéu bolus gian doan ciing c6 thé dwoc xem xét néu chiing chua dwoc st dung trudc d,

d&c biét d6i vai nhivng bénh nhan méc NCSE cé huyét déng 6n dinh va khéng can dat noi khi quan. Nén tiém lidu nhanh
cGa AED duoc chon dé truyén lién tuc va c6 thé 13p lai cho SE dét pha, ngoai viéc bat d3u truyén lién tuc. Néu Ian truyén
lién tuc dau tién hoac AED dwoc chon cho RSE khdng thanh cdng thi nén chuyén sang maét Ian truyén lién tuc khac hoac

b4t ddu dung mét thudc khac tir danh sach trén.

Cac thudc AED thwéng dwoc khuyén cdo siv dung dwdi dang truyén lién tuc 1a midazolam, propofol va pentobarbital; & mot

sb nuérc, thiopental cling sé dwoc s dung. Nhing can nhic vé& lidu lwong cho cac tac nhan nay dwoc thao luan trong
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Bang 7 Liéu thudc ngat quang trong trang thai dong kinh

Thubc Liéu ban dau Ty Ié quan ly va khuyén céo v& liéu thay thé Tac dung phu nghiém trong Can nhéc Diazepam 0,15
mg/kg IV [&én dén 10 mg méi liéu, c6 thé 13p lai sau 5 phat Lén dén 5 mg/phut (IVP) Tré em: 2-5 tudi, 0,5 mg/kg (PR); 6-11
tudi, 0,3 mg/kg (PR); I&n hon 12 ndm, 0,2 mg/kg (PR)
Ha huyét ap Suy hé hap Tai phan phéi nhanh (thdi gian ngén), chét chuyén héa c6 hoat tinh, IV chira propylene glycol
Lorazepam 0,1 mg/kg IV 1&n dén 4 mg méi lidu, c6 thé I&p lai sau 5-10 phut Lén dén 2 mg/phut (IVP) Ha huyét ap Suy ho
hap Pha loéng 1:1 v&i nwéc mudi IV chira propylene glycol Midazolam 0,2 mg/kg IM téi da 10 mg Peds: 10 mg IM ( >40
kg); 5 mg tiém bap (13-40 kg); 0,2 mg/kg (trong mii); 0,5 mg/kg (miéng)
Suy hd hap Ha huyét ap Chat chuyén hoéa co hoat tinh, thai trlr qua than, tai phan phéi nhanh (thdi gian ngén)
Fosphenytoin 20 mg PE/kg IV, c6 thé cho thém 5 mg/kg Lén dén 150 mg PE/phut; ¢é thé cho thém lidu 10 phuat sau khi
tiém truyén Ha huyét ap Réi loan nhip tim Twong thich v&i dung dich nwéc mudi, dextrose va lactate ringers Ban dap: 1én
dén 3 mg/kg/phut Lacosamide 200-400 mg IV 200 mg IV trong 15 phat Khéng thiét 1ap liéu dung cho tré em kéo dai PR Ha
huyét ap Twong tac thubc téi thidu Kinh nghiém han ché trong diéu tri SE Levetiracetam 1.000-3.000 mg IV Ban dap: 20-60
mg/kg IV 2-5 mg/kg/phut IV Twong tac thudc téi thidu Phenobarbital khong chuyén héa & gan 20 mg/kg 1V, c6 thé cho thém
5-10 mg/kg 50-100 mg/phut IV, cé thé cho thém lidu 10 phit sau khi truyén thuéc Ha huyét ap Suy hé hép IV chira
propylene glycol Phenytoin 20 mg/kg 1V, c6 thé cho thém 5-10 mg/kg Lén dén 50 mg/phut IV; c6 thé cho thém liéu
10 phut sau khi tiém truyén Ban dap: t&i da 1 mg/kg/phut Loan nhip tim Ha huyét ap Héi chirng géng tay tim Chi twong
thich trong nuwéc mudi IV chiva propylene glycol Topiramate 200-400 mg NG/PO 300-1.600 mg/ngay udng (chia 2-4 14n méi
ngay) Khéng xac dinh liéu dung cho tré em Nhim toan chuyén héa Khéng cé dang bao ché truyén tinh mach Valproate
natri 20-40 mg/kg IV, c6 thé cho thém 20 mg/kg 3-6 mg/kg/phut, cé thé cho thém lidu 10 phut sau khi truyén. Ban dap: 1,5-3
mg/kg/phat Tdng amoniac mau Viém tuy Gidm tiéu ciu Nhiém doc gan S dung than trong & bénh nhan chén thwong dau;
c6 thé 1a thudc dwoc wu tién & bénh nhan tiém bap u nguyén bao than kinh dém da dang; IV tiém tinh mach; IVP dy tinh
mach; phut phat; NG miii da day; twong dwong PE phenytoin; PED nhi khoa; PO bang miéng; PR quén ly tric trang; Hoi
chirng tiém truyén lién quan dén PRIS propofol

Trang nguén 10
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Table 8 RSE dosing recommendations

Drug Initial dose Continuous infusion dosing Serious adverse effects Considerations
recommendations-titrated to EEG
Midazolam 0.2 mg/kg: administer at an  0.05-2 mg/kg/hr CI Respiratory depression Tachyphylaxis occurs after
infusion rate of 2 mg/min Breakihrough SE: 0.1-0.2 mg/kg  Hypolension prolonged use
bolus, increase CI rate by Active metabolite, renally
0.05-0.1 mg/kg/hr every 34 h eliminated, rapid
redistribution (short
duration), does NOT
contain propylene glycol
Pentobarbital  5-15 mg/kg. may give 0.5-5 mg/kgrh C1 Hypotension Requires mechanical
additional 5-10 mg/kg:  Broakihrough SE: 5 mg/kg bolus,  Respiratory depression ventilation
administer at an infusion jnerease CI rate by 0.5-1 Cardiac depression IV contains propylene
rate <50 mg/min mg/kg/h every 12 h o glycol
Paralytic ileus
At high doses, complete loss
of neurological function
Propofol Start at 20 meg/kg/min, 30-200 meg/kg/min CI Hypotension (especially Requires mechanical
with 1-2 mg/kg Use caution when administering with loading dose in ventilation
loading dose high doses (>80 mcg/kg/min) critically ill patients) Must adjust daily caloric
for extended periods of time Respiratory depression intake (1.1 kcal/ml)
(ie., >48 h) Cardiac failure
Pedsi:y’E ;j caution wilhddnsesd>v65 Rhabdomyolysis
meg/Kg/min; contraindicated 1n . . .
young children Melahurlm acidosis
Breakthrough SE: Increase CI rate Renal failure (PRIS)
by 5-10 meg/kg/min every
5 min or 1 mg/kg bolus plus CI
titration
Thiopental 2-7 mgfkg, administer at 0.5-5 mgfkg/h CI Hypotension Requires mechanical

an infusion rate
<50 mg/min

Breakthrough SE: 1-2 mg/kg
bolus, increase CI rate by
0.5-1 mg/kg/h every 12 h

Respiratory depression
Cardiac depression

ventilation

Metabolized to
pentobarbital

CI continuous infusion: EEG electroencephalogram; i hour; IM intramuscular; IV intravenous; IVP intravenous push; min minute; PRIS propofol

related infusion syndrome

Table 8. At present, there are insufficient data to suggest
whether midazolam, propofol, or pentobarbital is the pre-
ferred agent [3, 171]. Propofol is an option but its safety
profile needs to be considered as it can cause propofol
infusion syndrome. Of the two other compounds, midazo-
lam may cause less hypotension as it does not contain the
solvent propylene glycol and may be preferred in selected
clinical situations. Pentobarbital may have a higher rate of
successfully controlling RSE acutely than midazolam, but
may have more adverse effects [63]. Use of continuous
infusion AEDs frequently requires assisted ventilation and
cardiovascular monitoring. Vasopressor agents may be
required due to hypotension and cardiopulmonary depres-
sion related to these agents [172].

Intensity and Duration of RSE Treatment
There are currently no data to support a standardized reg-

imen for the intensity and duration of treatment for RSE.

@ Springer

The intensity of treatment is usually dictated by cEEG
findings, with the goal of treatment being cessation of
electrographic seizures or burst suppression. Limited data
suggest that the EEG background activity does not predict
seizure control [27, 156]. It is recommended that cEEG
findings, not serum drug levels, guide therapy.

The optimal duration of maintaining electrographic sei-
zure control in patients with RSE is not known since there
are few data to indicate what duration of treatment is needed
to maintain control. Customarily, electrographic seizure
control is maintained for 24-48 h, followed by gradual
withdrawal of the continuous infusion AED. Patients may
have recurrent RSE upon initial withdrawal of the continu-
ous infusion AED, requiring a return to prior or higher doses
of the continuous infusion AED for an additional period of
time, with or without the addition of another agent.

As a corollary, there is no defined duration of electro-
graphic seizure control or “number of trials™ of electrographic
seizure control after which care is considered futile. Available

Anh bang gbc dé dbi chiéu hang va cot
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Bang 8. Hién tai, khdng c6 da div liéu dé goi y liéu midazolam, propofol hay pentobarbital 1a tac nhan dwoc wu tién [ 3,

171]. Propofol 1a mét Iwa chon nhwng tinh an toan cia né can dwoc xem xét vi né cé thé gay ra hoi chirng truyén propofol.

Trong sb hai hop chéat con lai, midazolam c6 thé gay ha huyét ap it hon vi né khéng chira dung méi propylen glycol va cé
thé dwoc wa chudng hon trong mét s tinh huéng Iam sang chon loc. Pentobarbital c6 thé c6 ty 1& kiém soat RSE thanh

cdéng cao hon midazolam, nhwng cé thé cé nhiéu tac dung phu hon [63]. Viéc str dung AED truyén lién tuc thwdng yéu cau
hd tro théng khi va theo d&i tim mach. Thudc van mach c6 thé dwoc yéu cau do ha huyét ap va suy tim phdi lién quan dén

céac thude nay [172].
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Cuwéng dé va théi gian diéu tri trang thai déng kinh khang tri

Hién tai khong c6 di liéu hé tro ché do diéu tri chuén hoa vé cudng dé va thei gian didu tri RSE. Cudng d6 didu tri thuwdong
dwoc quyét dinh béi cac két qua cEEG, v&i muc tiéu didu tri 1a chdm dit cac con dong kinh dién hodc (e ché con bung
phat. Di liéu han ché cho thay hoat déng nén EEG khéng du doan kha nang kiém soat con dong kinh [ 27, 156]. Khuyén
cédo rang cac két qua cEEG chir khéng phai néng do thubc trong huyét thanh sé& hwéng dan diéu tri.

Thoi gian t6i wu dé duy tri kiém soat con déng kinh bang dién dd & bénh nhan RSE van chwa duoc biét vi co rat it di liéu
cho thay thoi gian diéu tri 1a can thiét dé& duy tri sw kiém soat. Théng thwéng, viéc kiém soat con dong kinh bang dién dwoc
duy tri trong 24-48 gi®, sau do la ngirng dan dan AED truyén lién tuc. Bénh nhan c6 thé bi RSE tai phat khi ngirng st dung
AED truyén lién tuc 1&n dau, yéu ciu quay tré lai lidu trwdc dé hodc cao hon ctia AED truyén lién tuc trong mét khoang thoi
gian bd sung, ¢ hoic khong cé thém thubc khac.

Hé qua tat yéu la khdng c6 khoang thdi gian xac dinh cho viéc kiém soat con dong kinh bng dién hodc " sé 1&n thiy
nghiém " cla viéc kiém soat con dong kinh bang dién ma sau dé viéc cham séc dwoc coi la vo ich. Cé sén

Bang 8 Khuyén cdo liéu thudc trong trang thai déng kinh khang tri

Thuéc Lidu ban dau Khuyén céo vé liéu truyén lién tuc dwoc chuén do theo dién ndo dd Tac dung phu nghiém trong Can
nh&c Midazolam 0,2 mg/kg; quan ly vé&i tbc dd truyén 2 mg/phuat 0,05-2 mg/kg/gie Cl Dot pha SE: bolus 0,1-0,2 mg/kg, ting
tbc d6 Cl thém 0,05-0,1 mg/kg/gi®r cr sau 3-4 gier Suy hd hap Ha huyét ap Tachyphylaxis xay ra sau khi st dung kéo dai
Chéat chuyén héa hoat déng, dao thai qua than, tai phan phéi nhanh (thdi gian ngén), KHONG chira propylene glycol
Pentobarbital 5-15 mg/kg, co6 thé cho thém 5-10 mg/kg; quan ly vé&i tbc dé truyén B50 mg/phut 0,5-5 mg/kg/h Cl D6t pha
SE: bolus 5 mg/kg, tang tbc d6 Cl thém 0,5-1 mg/kg/h mdi 12 gi Ha huyét ap Suy hé h&p Suy tim Liét rudt O lidéu cao, mét
hoan toan chirc n&ng than kinh Can thé may IV chira propylene glycol Propofol Bat dau véi liéu 20 mcg/kg/phut, véi lidu
nap 1-2 mg/kg ClI 30-200 mcg/kg/phut Théan trong khi dung
lidu cao ( >80 mcg/kg/phut) trong thdi gian dai (ttrc [a >48 gid) Tré em: Than trong véi lidu >65 mcg/kg/phut; chéng chi dinh
& tré nho Dot pha SE: Tang téc d6 Cl thém 5-10 meg/kg/phut clv sau 5 phit hodc bolus 1 mg/kg cong véi chuén dé Cl Ha
huyét ap (d&c biét v&i liéu nap & bénh nhan nang)
Suy hé hap Suy tim Tiéu co van Nhidm toan chuyé&n héa Suy than (PRIS) Can thé may Phai diéu chinh lwgng calo dwa vao
hang ngay (1,1 kcal/ml) Thiopental 2-7 mg/kg, truyén véi téc do truyén B50 mg/phat 0,5-5 mg/kg/h Cl Dot pha SE: bolus 1-
2 mglkg, téng tbc dé Cl thém 0,5-1 mg/kg/h mbi 12 gie» Ha huyét ap H6 hép trdm cam Suy tim Can thé may Bwoc chuyén
héa thanh pentobarbital Cl truyén lién tuc; dién ndo dd EEG; h gi¢y; IM tiém bap; IV tiém tinh mach; VP d4y tinh mach; phat
phut; Hoi chirng tiém truyén lién quan dén PRIS propofol

Trang nguén 11
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Table 9 Alternative therapies for RSE

Number of articles related ~ Case series ~ Comments References
to treatment of RSE n=3
Pharmacological
Ketamine 2 Intravenous drip, potential neurotoxicity [178, 179]
Corticosteroids 16 2 Rasmussen’s encephalitis, Hashimoto’s [180, 181]
encephalopathy
Inhaled anesthetics 19 2 High complication rate/morbidity [182, 183]
Immunomodulation (IVIG or PE) 1 Rasmussen’s encephalitis, EPC [181]
Non-pharmacological
Vagus nerve stimulation 8 2 Catastrophic epilepsy in infants [184, 185]
Ketogenic diet 20 3 Landau-Kleffner syndrome, pediatrics [186-188]
Hypothermia 4 2 Single or small case series only [189, 190]
Electroconvulsive therapy 5 1 Single or small case series only [191]
Transcranial magnetic stimulation 1 EPC in most cases [192]
Surgical management 13 4 Most often used and successful in pediatrics ~ [193-196]

EPC epilepsia partialis continua

reports suggest that patients can be effectively treated for RSE
for weeks to months after which a full functional recovery may
occur. [40, 64, 65, 68, 173] Therefore, the cumulative duration
of treatment with continuous infusion AEDs does not appear
to be indicative of long term prognosis.

Transition From Continuous Infusion RSE Treatment
to Maintenance AED Therapy

There are no data to guide transition from continuous infusion
treatment to intermittent maintenance therapy following res-
olution of RSE. In general, maintenance AEDs are given in
doses sufficient to maintain therapeutic concentrations during
and after weaning of the continuous infusion. Therapeutic
concentrations may exceed published target concentrations
for many AEDs and dosing should be individualized to
achieve seizure control and minimize adverse effects. The
success of the maintenance regimen is predicated by many
clinical features, including EEG pattern, cause of SE, con-
current systemic disease, and drug—drug interaction profiles.
Patients exposed to prolonged pentobarbital (or prolonged
infusions) are at risk for withdrawal seizures as pentobarbital
(drug) concentrations fall, which may precipitate recurrent
RSE. High dose phenobarbital sometimes requiring concen-
trations > 100 mcg/ml may be used if necessary to avoid this
complication, but data are lacking to permit formal endorse-
ment of this strategy [138, 174].

Alternative Therapies for Refractory SE
Aggressive treatment should be continued in all situations

until the physician determines therapy is successful or
futile. Patients with RSE in whom it is appropriate to use

prolonged therapy include young patients with a healthy
pre-morbid state, self-limited disease processes, and
absence of intracranial lesions suggesting a poor prognosis
(e.g., cortical laminar necrosis) [175-177].

While there are many anecdotal case reports regarding
novel interventions to treat RSE, there currently are no
randomized trials or compelling evidence to support early
initiation of these interventions. Table 9 lists alternative
agents and summarizes the available data regarding their
use. Practitioners should be aware of these options and
consider their use based on the individual clinical situation.

Emerging therapies include ketamine and hypothermia;
however, there are limited data on the safety and effec-
tiveness of these treatments for RSE. Therefore, it is
recommended to reserve these therapies for patients who
do not respond to RSE AED treatment and consider
transfer of the patient if they are not being managed by an
ICU team that specialize in the treatment of SE and/or
cannot provide cEEG monitoring.

Special Circumstances
Anoxic Brain Injury

The prognosis of SE after a hypoxic or anoxic insult has
traditionally been considered as poor, particularly for
patients that develop myoclonic SE. However, the recent
inclusion of hypothermia following cardiac arrest in the
advanced cardiac life support (ACLS) guidelines may alter
this prognosis [197-201]. Additional data are needed to
assess the role of hypothermia in improving prognosis in
those patients who exhibit these symptoms following
hypoxic injury. Seizures and myoclonus in the setting of

@ Springer
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cac bao co goi ¥ rang bénh nhan co thé duoc diéu tri hiéu qua ddi voi RSE trong nhiéu tuan dén nhiéu thang sau do co
thé phuc hdi chirc ndng hoan toan. [40, 64, 65, 68, 173] Do do, thoi gian tich Ity diéu tri bdng AED truyén lién tuc dwdng
nhw khéng phai la dau hiéu cho thay tién lvgng lau dai.
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Chuyén tir truyén thudc lién tuc sang diéu trj duy tri trong trang thai ddng kinh
khang tri

Khong co di liéu hwéng dan chuyén tir diéu tri truyén lién tuc sang diéu tri duy tri ngat quang sau khi hét RSE. Néi chung,
AED duy tri dwoc cung cap véi lidu lwong da dé duy tri ndng do diéu tri trong va sau khi ngirng truyén lién tuc. Nong dd
didu tri c6 thé vuot qua ndng dd muc tiéu da cong bb dbi vai nhidu thubc AED va liéu ding nén dwoc ca nhan héa dé dat
dworc kiém soat con dong kinh va gidm thiéu tac dung phu. Sw thanh céng ctia ché do duy tri dwoc khang dinh béi nhidu
dac diém 1am sang, bao gdm mau dién ndo d6, nguyén nhan SE, bénh hé théng ddng thdi va dac diém twong tac thubc-
thudc.

Bénh nhan tiép xuc véi pentobarbital kéo dai (hodc truyén kéo dai) cé nguy co bj co giat khi ngirng thube do néng d6
pentobarbital (thuéc) gidm, c6 thé thic ddy RSE tai phat. Co thé s dung phenobarbital li&u cao déi khi can ndng d6 >100
mcg/ml néu can thiét dé tranh bién chirng nay, nhung thiéu di¥ liéu dé& cho phép chinh thirc chirng thuc chién lwoc nay
[138, 174].

Céc diéu tri thay thé cho trang thai ddng kinh khang tri

Nén tiép tuc diéu tri tich cwc trong moi tinh hudng cho dén khi bac si xac dinh liéu phap diéu tri thanh cong hay vé ich.
Nhirng bénh nhan méc RSE thich hop dé str dung liéu phap kéo dai bao gdm nhirng bénh nhan tré cé trang thai tién bénh
khée manh, qua trinh bénh ty gi¢i han va khong cé tdn thwong néi so cho théy tién lwong xau (vi dy, hoai t& I&p vé ndo) [
175-177].

Ma&c du c6 nhiéu bao céo tréng hop mang tinh giai thoai lién quan dén cac bién phap can thiép mai dé didu tri RSE,
nhwng hién tai khéng c6 thtr nghiém ngdu nhién ho&c bang chirng thuyét phuc nao hd tro’ viéc bat ddu sém cac bién phap
can thiép nay. Bang 9 liét ké cac tac nhan thay thé va tém tat di liéu cé sdn vé viéc st dung ching. Cac hoc vién nén biét
vé& cac lwa chon nay va can nhic viéc str dung chiing dya trén tinh trang 1am sang cla tirng c& nhan.

Céc liéu phap méi ndi bao gdm ketamine va ha than nhiét; tuy nhién, c6 rat it dir liéu vé tinh an toan va hiéu qua ctia cac
phwong phap diéu tri RSE nay. Do dd, nén danh cac liéu phap nay cho nhitng bénh nhan khéng dap &ng véi didu tri RSE
AED va xem xét chuyén bénh nhan néu ho khéng duoc quan ly bdi nhém ICU chuyén diéu tri SE va/hodc khong thé theo
doi cEEG.

Céc tinh hudng dac biét

Tn thwong ndo do thiéu oxy hodc vo oxy

Tién lwong cta SE sau khi bi thiéu oxy hodc thiéu oxy thudng dwoc coi la kém, déc biét dbi véi nhirng bénh nhan phat
trién SE giat co. Tuy nhién, viéc dua ha than nhiét sau ngirng tim vao hwéng dan hé trg sy séng tim nang cao (ACLS) gan
day c6 thé 1am thay ddi tién lwgng nay [ 197-201]. Can cé thém di liéu d& danh gia vai trd cGa ha than nhiét trong viéc cai
thién tién lwong & nhitng bénh nhan co biéu hién céc triéu chirng nay sau chan thwong do thiéu oxy. Dong kinh va rung
giat co trong béi canh

Bang 9 Cac diéu tri thay thé cho trang thai déng kinh khang tri

S6 bai bao lién quan dén diéu tri loat ca RSE n C 3 Binh luan Tai liéu tham khdo Ketamine dwoc ly 9 2 Nhé giot qua tinh
mach, ti&m &n doc tinh than kinh [ 178, 179] Corticosteroid 16 2 Viém ndo Rasmussen, bénh ndo Hashimoto [180, 181]
Thubc mé dang hit 19 2 Ty & bién chirng/bénh tat cao [ 182, 183] Didu hoa mién dich (IVIG hodc PE) 3 1 Viém ndo
Rasmussen, EPC [ 181] Kich thich day than kinh phé vi khéng diing thuéc 8 2 Bang kinh thdm khéc & tré so sinh [ 184,
185] Ché d6 &n ketogenic 20 3 Héi chirng Landau-Kleffner, khoa nhi [ 186-188] Ha than nhiét 4 2 Chi mét loat trwérng hop
don hoac nhd [ 189, 190] Liéu phap dién giat 5 1 Chi loat trwong hgp don hoac nhé [ 191] Kich thich tir tred'ng xuyén so 9
1 EPC trong hau hét cac trwéng hop [ 192] Quan ly phau thuat 13 4 Thwdng dwoc siv dung va thanh céng nhét & nhi khoa
[ 193-196] EPC déng kinh mét phan lién tuc

Trang nguén 12

Vai trd cda tinh trang vé oxy con gay tranh cai va viéc thao luan toan dién vé van dé nay nam ngoai pham
vi clia nhivng hwédng dan nay.
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Mang thai

Khéng c6 nguy co tang SE khi mang thai [202]. Khéng c6 di liéu vé viéc sir dung AED cho SE trong thoi
ky mang thai. Két qua tét cta thai nhi phu thudc vao viéc kiém soat con ddng kinh nhanh chéng & ngudi
me [ 203]. Trong th&i ky mang thai, thé tich phan b va do thanh thai cGa nhiéu loai thubc thwéng tang
lén va diéu nay can dwoc xem xét khi dung thubc AED. Néng dd vitamin B6 co thé thdp trong thoi ky
mang thai va can dwoc danh gia. Lorazepam va fosphenytoin dwoc khuyén cdo la liéu phap ban dau cép
ctru va liéu phap kiém soat khan cap [ 204]. Tuy nhién, cé nguy co di tat bdm sinh khi tiép xuc véi thube
AED trong ba thang dau, dac biét la natri valproate, phenobarbital va phenytoin. D liéu tlr co’ quan déng
ky mang thai gan day cho thay it rdi ro hon khi tiép xtc véi mot sb thuéc AED méi hon [ 205]. Vi vay,
levetiracetam nén duwgc xem xét cho SE. San giat phai dwoc xem xét & bénh nhan SE khi mang thai va
sinh con

la liéu phap tét nhét trong tinh hudng nay. Déi v&i phu nir mang thai bj co giat va san giat, magie sulfat tét
hon thubc chéng ddng kinh, chdng han nhw phenytoin [ 206], nhung cé thé can thém AED. Néu lwa chon
diéu tri ndi khoa, can phai theo dai tim thai lién tuc, hd tro sén khoa dw phong va tro' gitip ICU nhi khoa dé
dam bao an toan cho ca me va con.

Trang thai dong kinh & tré em

Khéng cé bang chirng nao cho thdy tré em phan (rng khac vé&i diéu tri AED so véi ngudi I1én. Tuy nhién,
sw khac biét vé dwoc dong hoc, nguy co xay ra tac dung phu (vi du: héi chirng truyén propofol) va diéu tri
cu thé cho hoi chirng nén dugc xem xét dé tdi wu hoa liéu phap diéu tri SE. Tré nhé bj dong kinh phat
trién SE nén dwoc tiém pyridoxine qua dwdng tinh mach trong trwdng hop ching bi co giat phu thudc
pyridoxine [207]. Cé méi lo ngai vé kha ndng gay ddc cho gan khi si dung natri valproate & tré nhé (<2
tudi), dac biét la nhirng tré bi rdi loan chuyén héa hoac ty thé. D4 cé moét sb loat nghién ciru danh cho tré
em st dung diazepam dwéi dang truyén lién tuc véi liéu tir 0,01 dén 0,03 mcg/kg/phut dé kiém soat RSE,
nhwng day khéng phai la phwong phap dwoc sir dung réng rai hién nay [ 142, 160, 208].

Tém tat khuyén cao diéu tri

1. Viéc diéu tri SE co giat phai dién ra nhanh choéng va tiép tuc tuan tw cho dén khi cac con dong kinh 1am
sang dirng lai (khuyén cdo manh, chét lwong cao). 2. Viéc diéu tri SE phai dién ra nhanh chéng va tiép
tuc tuan tw cho dén khi divng con dong kinh (khuyén cédo manh, chét lwgng vira phai). 3. Viéc theo déi va
diéu tri cham séc quan trong nén dwoc bt dau dong thei véi liéu phap ban dau cap clru va tiép tuc cho
dén khi liéu phap tiép theo dwoc coi la thanh cong hodc vé ich (khuyén cdo manh, chéat lwgng vira phai).
4. Cac phuwong an diéu tri a. Benzodiazepin nén dwoc st dung nhw liéu phap diéu tri ban dau cip ciru
(khuyén céo manh, chét lwgong cao).

t6i. Lorazepam la thudc dwoc lwa chon dé tiém tinh mach (khuyén cao manh, chét lwong vira phai). ii.
Midazolam 13 thuéc dwoc Iwa chon dé tiém bap (khuyén cdo manh, chéat lwong vira phai). iii. C6 thé cho
diazepam qua dwéng trwe trang khi khéng c6 duéng truyén tinh mach va chdng chi dinh dung midazolam
tiém bép (khuyén cdo manh, chat lwgng vira phai). b. Cac khuyén cao diéu tri bdng AED kiém soat khan
cap bao gdm sir dung fosphenytoin/phenytoin tiém tinh mach, natri valproate hoac levetiracetam (khuyén
cdo manh, chat lwong vira phai).

c. Cac khuyén céo vé lieu phap SE khang tri nén bao gdm AED truyén lién tuc, nhwng thay ddi tuy theo
tinh trang co ban ctia bénh nhan (khuyén cao manh, chat lwong thap). d. Liéu lwgng cia AED truyén lién
tuc cho RSE nén dwoc chudn do dé chdm dit con dong kinh trén dién ndo dd hodc (rc ché con bung
phat (khuyén cdo manh, chat lwong rat thap). d. Nén kiém soat dién ndo dbd trong khoang thoi gian 24-48
gid truwde khi rat cham AED truyén lién tuc dbi véi RSE (khuyén céo yéu, chét lwong rat thap). f. Trong
qua trinh chuyén déi ttr AED truyén lién tuc sang RSE, nén s dung AED duy tri va theo déi cac con
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dong kinh tai phat do cEEG trong giai doan chuan d6. Néu bénh nhan dang dwoc diéu tri RSE tai mét co
s& khong cé kha nang cEEG, hay can nhac chuyén dén co s& cé thé cung cép dich vu theo d&i cEEG
(khuyén cao manh, chét lwong rat thap).

g. Cac liéu phap thay thé co thé dwoc xem xét néu khang thé ngirng con déng kinh; tuy nhién, nén danh
nhirng liéu phap nay cho nhirng b&nh nhan khéng dap (rng véi diéu tri RSE AED va can nhac chuyén
bénh nhan néu

Trang nguén 13
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they are not being managed by an ICU team that
specialize in the treatment of SE and/or cannot
provide cEEG monitoring (weak recommendation,
very low quality).

Continuous EEG Monitoring in SE

The treatment of SE in the ICU usually requires cEEG
monitoring to direct treatment. This section will focus on
the major considerations for cEEG including indications
for, timing and duration, technical specifications, and EEG-
defined treatment endpoints.

The indications for cEEG are outlined in Table 10. The
guiding principles for these indications are multifactorial.
First, SE is often non-convulsive with the clinical findings
of coma with or without subtle motor signs such as nys-
tagmus, clonus, or opsoclonus [30, 80, 81]. In addition,
non-convulsive seizures and NCSE exist in a high pro-
portion of comatose patients with traumatic brain injury,
intracranial hemorrhage, sepsis, cardiac arrest, or CNS
infection [25, 82, 209-215]. Patients demonstrating peri-
odic patterns in addition to fluctuating or semi-rhythmic
patterns that do not clearly meet EEG criteria for electro-
graphic seizures (known as the ictal-interictal continuum)
may be considered for treatment [80, 209, 216]. However,
it is controversial whether these patterns cause additional
brain injury and if they warrant aggressive antiepileptic
therapy. These concerns also exist in children with coma
[217] and critical illness [218, 219]. In patients being
treated with continuous infusion AEDs, in which most or
all convulsive activity resolves, cEEG is the only way to
know if treatment is successful. The use of video moni-
toring in conjunction with cEEG in the ICU may aid EEG
interpretation and help assess the presence of clinical
behaviors accompanying the ictal EEG. However, no pro-
spective studies have been performed to formally assess

Table 10 Indications for ¢EEG in SE

efficacy of adding video to cEEG in the setting of SE in the
ICU.

The timing, duration, and essential technical elements
for cEEG are also very important considerations in patients
with SE. As outlined above, the cumulative duration of SE
affects mortality and neurologic outcome, hence delays in
starting cEEG should be minimized [51]. cEEG should be
initiated within one hour of suspected SE in all patients.
The duration of cEEG monitoring should be at least 48 h
following acute brain insult in comatose patients [6, 209—
211, 220] and 24 h after cessation of electrographic sei-
zures or during the AED weaning trials [6, 63, 210, 220].
EEG electrodes should be placed to sample major regions
of the brain, and CT/MRI compatible electrodes may be
considered. [209, 214, 221, 222] Due to the complexity of
cEEG recordings in patients with NCSE, the person read-
ing the EEG should have specialized training in cEEG
interpretation, including the ability to analyze raw EEG as
well as quantitative EEG tracings [209, 210, 214, 216].
However, the logistics of having continuous, real-time
reading of EEG, especially after hours, have not been
studied and this capability is not available at every
institution.

For patients with RSE, following EEG treatment end-
points is crucial since the vast majority of seizures at this
point are non-convulsive. Endpoints are controversial and
options include burst suppression, complete background
suppression or seizure suppression. [27, 66, 223] cEEG
defined treatment endpoints are outlined in Table 11.

Summary of cEEG Recommendations

L. The use of cEEG is usually required for the treatment
of SE (strong recommendation, very low quality).

2. Continuous EEG monitoring should be initiated within
1h of SE onset if ongoing seizures are suspected
(strong recommendation, low quality).

Indication Rationale Grade Reference
Recent clinical seizure or SE without Ongoing non-convulsive status despite Class I, level B [30, 54, 80, 81]
return to baseline > 10 min cessation of motor activity 18-50 %
Coma, including post-cardiac arrest Frequent non-convulsive seizures, Class I, level B [25, 82, 209-215]
20-60 %
Epileptiform activity or periodic Risk of non-convulsive seizures, Class 1, level B [80, 216]
discharges on initial 30 min EEG 40-60 %
Intracranial hemorrhage including Frequent non-convulsive seizures, Class I, level B [209-212, 214]
TBI, SAH, ICH 20-35 %
Suspected non-convulsive seizures in Frequent non-convulsive seizures, Class I, level B [25. 211, 213]
patients with altered mental status 10-30 %
EEG electroencephalogram; ICH intracranial hyp ion; SAH subarachnoid hemorthage: TBI traumatic rain injury
@ Springer
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ho khong dwoc quan Iy boi nhom ICU chuyén diéu tri SE va/hoac khong thé cung cép dich vu giam sat cEEG (khuyén céo
yéu, chat lwong rat thap).

Theo doi EEG lién tuc trong trang thai dong kinh

Viéc diéu tri SE trong ICU thwérng yéu cau theo ddi cEEG dé chi dao diéu tri. Phan nay sé tap trung vao nhitng can nhic
chinh déi véi cEEG bao gbm céac chi dinh, thoi gian va thdi lwong, théng sb ky thuat va diém cudi diéu tri dwoc xac dinh
bang EEG. Céc chi dinh cho cEEG dwoc néu trong Bang 10. Cac nguyén tac hwéng dan cho cac chi dinh nay la da yéu tb.
Dau tién, SE thwong khong co giat v&i cac biéu hién 1am sang la hon mé co hodc khdng co cac dau hiéu van dong tinh té
nhw rung giat nhan cau, giat glat hoac opsoclonus [ 30, 80, 81] Ngoai ra, con déng kinh khéng co giat va NCSE tén tai & ty
I& cao bénh nhan hén mé do chén thuong so nao, xuét huyét néi so, nhiém tring huyét, ngivng tim hodc nhiém tring hé
than kinh trung wong [ 25, 82, 209-215]. Bénh nhan cé cac mé hinh dinh ky ngoai cac mé hinh dao déng hodc ban nhip
khéng dap (rng rd rang cac tiéu chi EEG cho con déng kinh trén dién ndo doé (dwoc goi la lién tuc hdi trang-interictal)

c6 thé duoc xem xét didu tri [80, 209, 216]. Tuy nhién, van con tranh cai liéu nhixtng mé hinh nay cé gay thém tén thuwong
nao hay khéng va liéu chung c6 dam bao cho viéc diéu tri chéng dong kinh tich cwec hay khéng. Nhirng lo ngai nay ciing tén
tai & tré hon mé [217] va bénh hiém nghéo [218, 219]. & nhitng bénh nhan dang dwoc didu tri bing AED truyén lién tuc,
trong d6 hau hét hoic tat ca hoat déng co giat da dwoc gidi quyét, cEEG 1a cach duy nhat dé biét liéu diéu tri c6 thanh cong
hay khong. Viéc s dung gidm sat video két hop véi cEEG trong ICU c6 thé hd tro gidi thich EEG va gilp danh gia sw hién
dién cta cac hanh vi 1am sang di kém véi EEG ictal. Tuy nhién, khéng c6 nghién ctru tién clru ndo duoc thue hién dé danh
gia chinh thirc hiéu qua clia viéc thém video vao cEEG trong bdi canh SE & ICU.

Thoi diém, khoang thdi gian va cac yéu tb ky thuat thiét yéu dbi véi cEEG ciing 1a nhitng can nhac rat quan trong & bénh
nhan méc SE. Nhw da néu & trén, thdi gian tich Iy clia SE anh hudng dén ty 1é t&r vong va két qua than kinh, do d6 nén
giam thiéu sw cham tré trong viéc bat ddu cEEG [51]. cEEG nén dwoc bat dau trong vong mét gier sau khi nghi nge SE &
tat c& cac bénh nhan.

Thoi gian theo déi cEEG phai it nhat 13 48 gid sau khi bj tdn thwong nédo cép tinh & bénh nhan hén mé [ 6, 209- 211, 220]
va 24 gi®r sau khi ngirng con déng kinh béng dién hoac trong cac thir nghiém cai may AED [ 6, 63, 210, 220]. Nén d&t cac
dién cuc EEG dé I4y mau cac vung chinh ctia ndo va cé thé xem xét cac dién cuc twong thich CT/MRI. [209, 214, 221,
222] Do sy phtrc tap ctia ban ghi cEEG & bénh nhan NCSE, ngwdi doc EEG phai dwoc dao tao chuyén mén vé giai thich
cEEG, bao gdm kha n&ng phan tich EEG thé ciing nhw cac du vét EEG dinh lwong [ 209, 210, 214, 216].

Tuy nhién, hau can cua viéc doc EEG lién tuc, theo thoi gian thuc, dac biét 1a sau gior lam viéc, van chwa dwoc nghién cliru
va kha nang nay khong co sén & moi co s&. D6i voi bénh nhan méac RSE, viéc tuan theo céc tidu chi diéu tri EEG la rat
quan trong vi phan Ién cac con dong kinh tai thoi dlem nay 1a khéng co giat. Biém cubi dang gay tranh cai va cac tuy chon
bao gdm ngan chan bung nd, ngan chan hoan toan nén hodc ngdn chdn con ddng kinh. [ 27, 66, 223] C4c tiéu chi diéu tri
do cEEG xac dinh dwgc néu trong Bang 11.

Tém tat khuyén cao vé EEG lién tuc

1. Viéc st dung cEEG thuong dwoc yéu cau dé diéu tri SE (khuyén cao manh, chat lwong rat thap). 2. Nén bat dau theo
ddi EEG lién tuc trong vong 1 gidr ké tr khi khéi phat SE néu nghi ngd ¢ con déng kinh dang dién ra (khuyén cao manh,
chét lwgng thap).

Bang 10 Chi dinh EEG lién tuc trong trang thai dong kinh

Chi dinh Co s& ly luan Cap d6 Tham khao Con déng kinh 1am sang gan day hoac SE ma khéng quay tré Iai mtrc ban dau
>10 phut trang théi dong kinh khéng co giat lién tuc mac du da ngrng hoat ddng van déng 18-50% Loai I, cap dé B[ 30, 54,
80, 81] Hon mé, bao gdm ca sau ngirng tim con dong kinh khéng co giat thuo’ng xuyén, 20-60% Loai |, cAp do B [ 25, 82,
209-215] Hoat déng dang déng kinh hodc xuét hién dinh ky trong 30 phat ddu EEG Nguy co con dong kinh khéng co giat,
40-60% Loai |, cip do B [ 80, 216] Xuét huyét ndi so bao gdm TBI, SAH, ICH Déng kinh khéng co giat thwéng xuyén, 20-
35% Loai |, cAp d6 B [ 209-212, 214] Nghi ng& con dong kinh khéng co giat & bénh nhan c6 tinh trang tam than thay déi
Thwdng xuyén xay ra cac con déng kinh khéng co giat, 10-30 % Loai |, d6 B [ 25, 211, 213] Pién nao dd EEG; ting huyét
ap noi so ICH; xuat huyét dwsi nhén SAH; chan thwong so ndo TBI

Trang ngudn 14
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Table 11 Continuous EEG treatment endpoints

EEG defined endpoint Rationale Grade Reference

Cessation of non-convulsive seizures Recurrent non-convulsive seizures result in Class 1, level B [51, 216, 223-226]
ongoing brain injury and worsen mortality

Diffuse beta activity Verifies effect of anesthetic agents Class IIb, level C [51, 214, 223]

Burst suppression 8-20 s intervals Interruption of synaptic transmission of electrical Class TIb, level C [27, 66, 227]
activity

Complete suppression of EEG Interruption of synaptic transmission Class TIb, level C [66, 227]

EEG electroencephalography

3. The duration of cEEG monitoring should be at least
48 h in comatose patients to evaluate for non-convul-
sive seizures (strong recommendation, low quality).

4. The person reading EEG in the ICU setting should
have specialized training in ¢EEG interpretation,
including the ability to analyze raw EEG as well as
quantitative EEG tracings (strong recommendation,
low quality).

Future Directions

There remains a lack of the rigorous scientific evidence
needed to create a more comprehensive evidence-based
approach to the care of the patient with SE in the neuro-
critical care unit. The current state of clinical practice
couples sparse clinical trial evidence about first- and sec-
ond-line therapy in adults with expert clinical experience to
develop individualized therapeutic approaches based on
“trial and error.” Despite today’s challenges, future care of
patients with SE can be improved by a multifaceted
nationwide and international effort to raise awareness of
the dangers of ongoing SE, develop new drugs, develop
faster and more reliable diagnostic techniques including
advanced monitoring algorithms, create research networks
that employ standardized language, and systematically
examine outcomes resulting from national clinical path-
ways or randomized controlled trials. There is growing
evidence that SE is a dynamic state and, therefore,
untreated or inadequately treated SE results in progressive
changes in the EEG patterns, conversion of overt to subtle
or even absent motor activity, increasing refractoriness to
treatment, and increasingly severe consequences.

Because only two-thirds of patients in SE respond to the
first treatment [30] it is increasingly important to under-
stand the underlying pathophysiology of refractoriness to
treatment so better interventions can be developed. There is
growing evidence that increasing refractoriness to treat-
ment is at least partly the result of progressive impairment
of gamma-aminobutyric acid (GABA)-mediated inhibition
[228, 229]. Goodkin et al. [228] and Naylor et al. [229]

@ Springer

independently reported internalization of GABA receptors
under conditions of sustained excitability [230, 231].
Gookin et al. [230, 231] subsequently reported that GABA
receptor internalization is specific to receptors containing
beta 2/3 and gamma 2 subunits. The result of such inter-
nalization appears to be less responsiveness to GABAergic
drugs during sustained SE. There is also evidence for
increased numbers of z-amino-3-hydroxy-5-methyl-4-iso-
xazolepropionic acid (AMPA) and N-methyl-p-aspartic
acid (NMDA) receptors at the synaptic membrane [229].
These changes result in increased sensitivity to excitatory
neurotransmitters. These observations suggest several lines
of attack for possible development of new drugs for
refractory SE, including identification of excitatory antag-
onists, other inhibitory agonists, and drugs that may block
the internalization of GABA receptors or the externaliza-
tion of excitatory receptors. NMDA channel blockers, such
as ketamine, have been used occasionally in refractory SE,
but success has been variable and NMDA channel blockers
have the potential for adverse behavioral effects, such as
the development of psychosis or possibly even neuronal
loss. Competitive NMDA antagonists that bind to the
glutamine receptor may be more effective at shutting down
excitation, but some of these compounds do not readily
cross the blood brain barrier [232], although during SE the
blood brain barrier may break down and allow access of
otherwise restricted drugs [233]. NMDA receptor antago-
nists have been studied in the treatment of experimental
SE, but use of competitive NMDA receptor antagonists has
not been reported in human SE. There are no reports of
drugs that inhibit the internalization of GABA receptors or
externalization of excitatory receptors. The role of other
neuroprotective compounds remains to be evaluated.
Another mechanism that may play a role in onset of
seizures and evolution to SE is cortical spreading depo-
larizations (CSD) [234]. CSDs are mass depolarizations of
neurons that arise spontaneously from injury foci. cause
suppression of spontaneous activity, and propagate through
gray matter at 1-5 mm/min. Use of continuous electro-
corticography (ECoG) in surgical patients with intracranial
hypertension, subarachnoid hemorrhage, traumatic brain
injury, and malignant hemispheric stroke have shown that

Anh bang gbc dé déi chiéu hang va cot

Ban dich ndi dung bang

3. Thg‘)’i gian theo doi qEEG phai [t nhét 1a 48 gid & bénh nhan hon mé dé danh gia cac con dong kinh khoéng co giét (
khuyén cdo manh, chat lwgng thap ). 4. Ngwoi doc EEG trong maéi trwong ICU phai dwoc dao tao chuyén mon vé giai thich
cEEG, bao gdbm kha nang phan tich EEG thé cling nhw cac ddu vét EEG dinh lwong (khuyén cdo manh, chét lwgng thap).

Pinh hudng trong lai
Van con thiéu bing chirng khoa hoc nghiém ngat cin thiét dé tao ra cach tiép can dwa trén bang chirng toan dién hon

trong viéc chém‘ s6c bénh nhan méc SE trong dcyn‘vj cham séc tich cwe than kinh. Tinh trang thwe hanh [am sang hién tai
lam thwa thét bang chirng thir nghiém lam sang ve liéu phap bac mét va bac hai & ngwoi Idn cé kinh nghiém l1am sang
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chuyén mén dé phat trién cac phwong phap tri liéu ca nhan dwa trén "thr va sal BAt chap nhirng thach thu’c ngay nay,
viéc cham so6c bénh nhan mac SE trong tucyng lai ¢6 thé dwoc cai thién nhe nd lwc nhidu mét trén toan quoc va quéc té
nha&m nang cao nhan thirc v& sy nguy hiém clia SE dang dién ra, phat trién cac loai thubc mai, phat trién cac k§ thuat chan
doan nhanh hon va dang tin cay hon bao gdm cac thuat toan theo ddi tién tién, tao ra cac mang nghién clru st dung ngon
ng® chuan héa va kiém tra mdt cach cé hé théng cac két qua thu dwoc tir cac 18 trinh 1am sang quédc gia hodc cac tho
nghiém ngau nhién c6 kiém soat. Ngay cang cé nhiéu béng chirng cho thdy SE la mét trang thai dong va do do,

SE khong dwoc diéu tri hodc didu trj khdng day dd d&n dén nhiing thay ddi dan dan trong mau dién ndo dd, chuyén déi
hoat déng van déng rd rang sang hoat déng tinh t& ho&c tham chi vang mét, tang kha nang khang tri déi véi diéu tri va hau
qua ngay cang nghiém trong. B&i vi chi ¢é 2/3 sb bénh nhan SE dap (rng v&i 1an didu tri dau tién [30] nén viéc hiéu rd sinh
ly bénh co ban clia tinh trang tro' véi diéu tri ngay cang quan trong dé co thé phat trién cac bién phap can thiep tbt hon.
Ngay cang cé nhiéu béng chirng cho thay viéc tdng kha nang khang tri d6i vai diéu tri it nhat mot phan la két qua cta sw
suy gidm dan dan kha n&ng trc ché qua trung gian gamma-aminobutyric acid (GABA) [228, 229]. Goodkin va cong suw. [
228] va Naylor va cdng sw. [ 229] bao cao doc lap vé sy ndi hda cua thu thé GABA trong didu kién dé bj kich thich kéo dai [
230, 231].

Gookin va cdng sw. [ 230, 231] sau d6 da bao cao rang qua trinh ndi hoa thu thé GABA d&c hiéu vai cac thu thé chira tiéu
don vi beta 2/3 va gamma 2. Két qua ctia qua trinh noéi hda nhw vay dwéng nhw 1a kha nang dap trng kém hon véi thube
GABAergic trong thoi gian SE kéo dai. Ngoai ra con cé béng chirng cho thay sé lwgng thu thé a-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic (AMPA) va axit N-methyl-D-aspartic (NMDA) ting lén & mang khép than kinh [ 229].

Nhirng thay ddi nay dan dén tang dd nhay cadm véi cac chat dan truyén than kinh kich thich. Nhitng quan sat nay goi y mot
sO huo’ng con nhdm phat trién cac loai thudc mai didu tri SE khang tri, bao gdm xac dinh cac chét dbi khang kich thich, cac
chét ch van (e ché khac va cac loai thudc cé thé ngén chan sy ndi héa clia thu thé GABA hodc sy xuét hién bén ngoai
ctia cac thu thé kich thich. Thudc chen kénh NMDA, chdng han nhw ketamine, déi khi dwoc str dung trong SE khang tri,
nhwng mac dé thanh céng rat khac nhau va thudc chan kénh NMDA c6 kha ndng gay ra cac tac dong bét loi vé& hanh vi,
chang han nhw phat trién rdi loan tam than hodc tham chi cé thé mét t& bao than kinh. Cac chat déi khang NMDA canh
tranh lién két v&i thu thé glutamine c6 thé hiéu qua hon trong viéc ngan chan sy kich thich, nhung moét sb hop chéat nay
khéng dé dang vwot qua hang rao mau néo [ 232], méc du trong SE, hang rdo mau ndo co thé bi pha vé va cho phép tiép
can

céc loai thubc bi han ché khac [233]. Thubc dbi khang thu thé NMDA d& dwoc nghién ctu trong didu tri SE thtr nghiém,
nhwng viéc st dung thubc dbi khang thu th& NMDA canh tranh chwa dwoc bao cao & SE & ngudi. Khong c6 bao céo vé
thudc trc ché sy noi hoa clia thu thé GABA hodc sw xuat hién cla cac thu thé kich thich. Vai trd ctia cac hop chéat bao vé
than kinh khac van dang dwoc danh gia.

Mét co ché khac co thé déng vai trd khéi phat con dong kinh va tién trién thanh SE 1a khir cuc lan téa vé néo (CSD) [ 234].
CSD la sw khtr cuc hang loat clia cac té bao than kinh phat sinh tw phat tir cac 6 tbn thuwong, gay (rc ché hoat dong tw phat
va lan truyén qua chét xam véi téc do 1-5 mm/phdt. Viéc st dung EEG lién tuc (ECoG) & bénh nhan phau thuat bi ting ap
Iwc ndi so, xuat huyét dudi nhén, chin thuwong so ndo va dét quy ban cdu ac tinh da cho thay réng

Bang 11 Cac tiéu chi dich khi diéu tri dwéi theo ddi EEG lién tuc

Didm cubi dwoc xac dinh béng EEG Co s ly luan Lép Tham khdo Cham dit cac con dong kinh khéng co giat Cac con
dong kinh khéng co giat tai phat dan dén chan thwong nao lién tuc va lam ty 1& t vong trAm trong hon Loai |, cip 66 B [ 51,
216, 223-226] Hoat dong beta lan téa Xac minh tac dung ctia thubc gay mé Loai llb, cAp d6 C [ 51, 214, 223] Uc ché bung
phat trong khodng thdi gian 8-20 gidy Gian doan truyén hoat dong dién qua khép than kinh Gian doan llb, cap dd C [ 27,
66, 227] Uc ché hoan toan EEG Gian doan truy&n qua khép than kinh Loai Ilb, cip d6 C [ 66, 227] Dién ndo dd EEG

Trang nguén 15
CSD (1) xay ra phé bién & nhirng bénh nhan bj chan thwong ndo mac phai, (2) cé thé tai phat dén 2 tuan
sau chan thuong, (3) cé thé dan dén tdn thwong than kinh tht cép va (4) thwdng biéu hién dwéi dang
séng khir cuc 1&p di 18p lai kéo dai hang gid dén vai ngay [ 235-238]. Diéu quan trong la cac con dong
kinh dién trong ban ghi ECoG xay ra chi yéu & nhitng bénh nhan ciing cé biéu hién CSD phd bién hon [
239]. O nhirng bénh nhan nay, cac kiéu dong kinh twong tac véi CSD ca vé mat khong gian va thoi gian,
v@i CSD xay ra trwdc hoac sau cac con dong kinh kéo dai. Nhirng hoat dong nay dwdng nhw la nhirng
biéu hién khac nhau ctia kha néng bj kich thich qua mirc va nhitng anh hwéng dé quy (cé thé hd tro hodc
e ché) cé thé xdy ra va dang dwoc nghién cteu thém. Qua trinh rdi loan chirc nang dién sinh ly theo thoi
gian dwoc chirng minh bang ECoG (ng hd viéc theo ddi EEG kéo dai hon, mac du mdi quan hé cla
ECoG véi cac phat hién EEG cling can dwoc nghién ciru thém [ 240].

Ngoai viéc phat trién cac loai thubc hiéu qua hon, viéc quan ly SE cling sé dwoc cai thién nhd sy phat
trién cla céc ky thuat chan doan nhanh hon va dang tin cay hon. Céng nghé tién tién nhat hién nay trong
chan doan SE la kiém tra tryc quan dién ndo dd thd va dwa ra chan doan vé SE vi dién nao dd "trong
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gibng SE." Rd rang, do chinh xac cla tuyén bb nhw vay phu thudc vao kinh nghiém cta nha dién ndo do.
Treiman va cong sw. [ 241] da m6 t& mot chudi cac thay dbi EEG tién trién trong GCSE. Mac du cac mo
hinh nay da dwoc chirng minh 1a hivu ich trong nghién ctru SE thtr nghiém nhuwng van con mét sb van dé.

Trong cai ma cac nha diéu tra goi la "SE EEG Giai doan IlI", dwoc danh du bang sw phong dién lién tuc,
dang hinh thai thuwdong rat kho phan biét véi EEG cla bénh nao chuyén hoa, dac biét khi dang nay la mot
trong cac song ba pha tbng quat nhip nhang. Ngoai ra, khéng c6 sy nhat tri chung rang SE EEG Giai
doan V (sw phéng dién dang déng kinh dinh ky trén nén twong ddi phang) thuwc sw [a mot dang hdi hop
hon la phan anh tén thuwong than kinh lan réng. Cudi cung, mét nghién cteu vé SE da khong thé xac minh
rang trinh tw nay thuc sy xay ra v&i bat ky do tin cay ndo & ngudi [242]. Diéu can thiét [a mét thudc do
doc lap vé "tinh chét dién nao" hodc thwéc do doc lap vé cac mau EEG c¢6 lién quan dén tdn thwong than
kinh dang dién ra va do d6 dam bao diéu trj tich cuc.

Céc dau hiéu nhw prolactin huyét thanh [ 243] va enolase d&c hiéu cho t& bao than kinh [ 244] thiéu do
d&c hiéu da dé dong vai tro la d4u hiéu doc lap ctia SE. C6 nhitng bao céo so bd vé viéc str dung phan
tich dong phi tuyén tinh ctia EEG dé xac dinh cac dac diém doc dao cha SE hién dang dwoc phat trién va
c6 thé hivu ich trong chan doan SE [245]. Nhirng k¥ thuat nhw vay ciing c6 thé hiru ich trong viéc theo dbi
bénh nhan & ICU & SE. Sy phat trién clia cac thuat toan téc dd cao (st dung phan tich EEG dinh lwong)
dé chan doan EEG clia SE v&i dd nhay va dd dac hiéu cao sé giup chan doan nhanh SE, ngay ca &
nhirng viing sau ving xa ma khéng cé quyén truy cap ngay vao may ghi dién ndo cé kinh nghiém va do
do cho phép bat dau diéu tri sém hon va nang cao kha nang thanh cong.

Bwéc quan trong dau tién dé thir nghiém céc loai thubc méi va chan doan méi sé la viéc chap nhan thuat
nglr EEG dwoc tiéu chuan héa trén mang lwéi cac trung tam y té hop tac. Thuat nglr nhw vay da dwoc dé
xuét nhung can duoc ap dung rong rai vi sw mo hd trong thuat ngir can tré nd lwc hop tac [ 246]. Mot
nhém céc trung tdm chuyén theo d&i cEEG cla bénh nhan nguy kich hién dang phat trién co s& di liéu
da trung tm s dung thuat nglr EEG dwoc tiéu chuan héa dé kham pha thém méi quan hé gitra cac mau
EEG, con ddng kinh va két qua khac nhau. Mét hdi thao do NIH tai tro vé thuat ngl¥ SE va dinh nghia
hoat déng ciing sé& cung cap nén tang quan trong cho sw phat trién tiép theo cta 16 trinh 1am sang hodc
th& nghiém ngau nhién cé dbi chirng.

Chi bang céach tb chirc nay, nhirng tién bd quan trong (¥ phong thi nghiém hodc dau givéng) mai cé thé
dwoc kiém tra nghiém ngét dé xac dinh gia tri thwe ctia chang.

Léi cdm on

Uy ban xin ghi nhan va cdm on cac chuyén gia sau (dwoc liét ké theo thi tw bang chir cai) da xem xét
cac khuyén cdo ban dau clha Gy ban va dwa ra nhirtng thay ddi dwoc dwa vao hwéng dan cudi cung:
Aaron Cook, Jeffrey Frank, Jennifer Fugate, Kathleen Hubner, Andrew Kofke, Andreas H. Kramer, Marek
Mirski, Andrea Rossetti, Robert Silbergleit va Panayiotis N. Varelas.
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