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Patient information

Imp>
#1. non-convulsive status epilepticus
r/o cancer related paraneoplastic encephalitis

r/o metabolic cause such as Hepatic encephalopathy
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Figwe1:Salburg EEG it for the digoonis of NCSE
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Oclar toxicies

CNS toxicity of e

- Hbnorma

- Theta rhythm freauency: 6-7 Hz

- Reactivity to eye opening: partial
- Reactivity to pain stimulation: partial

g tares
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o
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atng agets:

2. Eu\\apnlermmsclwre
Abundant 2-2.5Hz generalized periodic discharge o
+ Nervous system is vulnerable

3. No abnormal non-epi leptiforn discharge :
+ Immediate vs Delayed
+ Encephalopathy

5. Hyperventilation NINYA A e
- Not perforned due to poor cooperation AN ! ) / Seizures

4. No abrorma| discharge during photic stimulation

Cerebellar ataxia
Focal symptoms
Aseptic meningitis
Spinal cord toxicity

6. No developed sleep stage
Degree of aboormal ity : Abormal |1

Conclusion) .
- These findings suagest moderate dif fuse cerebral dysfunction.

Consent) _ P - Early recogpition is vital to
- Status epilenticus 2| JH5 801 SlELICH avoid irreversible neurological
injury

spo)
e checkpont e Camatemoats mycpaby

CNS toxicity of Chemotherapy

+ DDX

Parenchymatous and/or leptomeningeal metasttic disease: MAL/CSF
CNS Infection: MRI/CSF

Wetabolic ques nfecouscomlitons, lcoltic mbalnce, istubncesofosmolrty,renal and hepticfure,
thiamine deficiency, endocrine disturbances, and tumor lysis syndrom

Non-convulsive status epilepticus: & g+ ffosfamide o i gt >

Paraneoplastc neurological syndrome: specific antibodes

Signs symptoms Recommended dagnostc tesing
Sensoryloss SFE,UPER ENGINCS

Cognitive defcs T s cetinine BUN,EEG (episodic), T headand o MR b
Seizures Glocose,sodiun,EEG CThead anor MR b, P i suspicion o nection

TFTS thyrod fanction et SR, e, EVGAG, condocton stdes: LTS Ine o s
BUN bod urea ntrogen: G, ctroencephlogran: T computed tomogaphy; MR et resonce inaging. LR, anbar pncure

Treatment
+ Limited / Discontinuation of chemotherapy
+ Prevention is necessary
+ Requires knowledge of neurotoxic side effects
+ Careful monitoring of patients at risk.
+ Prognosis
+” Complete or partia recovery
+ Ineversible damage, Death

+ Drug chosen: MTX, AraC, ifosfamide.

+ Dose: Single and cumulative, escalation

+ Duration of treatment

+ Coexisting neurological morbidity

+ Combination > monotherapy

+  Stem cell fransplantation

+ Chemotherapy after iradiation (RT) of the brain

alts Metabolc s, Paraneoplst

rere TPATTP (phosphoryatedthiamine)

+ T Thiamine 100mg I géh, methylene-blue S0mg V qéh low evidence)

450



Posterior Re
Syndrome

+ Headache, visual field deficits, cortical TABLE 2 mpicaed ChemathepeuticAgets e
» A : Development of Poseror Reversible Encephalopathy Syndrome
blindness, confusion, seizures, and o T
gt At

eventually coma [om————
CHOPR-CHOP

+ After chemotherapy with or without Ve ——————————
accompanying electrolytic imbalance S —

Gemitabine
o e Capecitabine, S-floorouracil®
+ Characteristic P-O HSI - Usually
resolves within days after cessation of
Clx

+ Tx: symptomatic treatment of seizures
and electrolytic imbalance

T cytambine

Irnoecan

FOLFOY. 7
o

Seizures Clinical syndromes of CNS toxicity

Acute (reversible) Encephalopathy  MTX, 5-FU, Ava-C, fosfamide, Pacltaxe, Etoposide, VP16
Procarbazine, Nitrosoureas, Tamoxifen
Interferon -3, Interleukin-2, Steroid, Stem cell transplantation

* N> ARG, 5-RU, Gemeitabine, Hostar 3 *+ Amsacrine
© abeat iy dng + Asparaginase Subacute E MTX, Cisplatinum
+ Busulphan (high-dose)
i Chronic E MY, Hight-dose polychemotherapies
+Comustine g
* Cislatin PRES mide,Vincistine
+Cytarabine abine, Other immunosuppressant
+ Cyclosporine Multifocal leukoencephalopathy Capecitabine
+Dacarbazine
Thrombotic microangiopathy Gemitabine, Cyclosporine, Mitomycine-C
+ Etoposide
+5-Fluorouracil Cerebral infarctions MTX, Cyclosporine, Platinum derivates
* udarabine Cortical lindress Platinum derivates, Fludarabine
+ Gencitabine
st b gt 0 e e Cerebellr dysfunction Ara-C, 5-FU > Vincristin, Cyclosporine
srea *Methotrexate Seizures MIX, Ava-C, 5-£U, Cisplatinum, Cyclosporine, Busfan, Pacitarel, Vincristine,

o i - +Nelarabine Asparaginase, Etoposide, VP-16, Dacarbazine, Amsacrin, Misonidazol, fosfami

R o, R-nchced .
Paclitaxel Aseptic meningitis MTX, Ara-C (IT)
+ Vincrstine

MR Acute stroke

Case 2

54M

C.C> aphasia

last normal time: 20181206 1455(0H3] A|% A|ZH)
first abnormal time: 20181207 2140
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Management of status epilepticus
- abbreviated version for NAT/ER -

ABC, obtain IV access, check BST
Continuous monitoring of Sp0,, BP, HR, EKG
Lab test for CBC, chemical, electrolytes, Mg, Ca, Ph, ABGA, TDM

}

V lorazepam 4 mg over 2 min (may repeat once in 5 min) or
IM midazolam 10 mg (may repeat once in 5 min)

IV fosphenytoin 20 mgPE/kg over 10 min (max 1500 mgPE) or
IV valproic acid 40 mg/kg (max 3000 mg) o

IV levetiracetam 60 mg/kg (max 4500 mg)

* may administer one more 2nd line AED

}

IV continuous infusion of midazolam (0.1-2.9 mg/kg/hr) or
IV continuous infusion of propofol (0.5-5.0 mg/kg/hr)

Thiamine 100 mg before hxcose nfusion
Thiaine 500 meg tid in thamine deficency

M midazolam i patients without IV access

Avoid (foshphenytinin p, with cardic ds

Considr itubation an central ne access
Loading dose optional
midazolam 0.2 mglkg nd propoll 05-1 mghg

Dipam  015mghglVupto  UptoSnmghmin(VP)  Hpetension Rapd edstibuion (shor
10mg er G0, M8y P 2. yeur, 05 mghg Resiatry depresion duntion),activ metbol,
wpainSnin Ry 61 yean, 03 IV conin propyene gycol

‘mgkg (PR); greater than
12 years, 02 mgf (PR)

Loazepem Ol mghkgVupto  Upto 2 mglmin (IVP) Hypotension Dilute 1:1 with saline
4 mg per dose, may Respraory depression IV contains propylene glycol
repeatin 5-10 min

Miduobm  02mghgIMuplo  Peds 10mg IM(>40kgh Resirory depesion Active metabole,renal
maimom of (0mg S mg (340K pypoenion climination, rapid edisribution

02 mg/kg (intranasal) h (short duration)
0.5 mg/kg (buccal)

Fosphenyioin 20 mg PEAG IV, may  Up to 150 mg PE/min; may Hypotension Compatble n saline, dexrose, and
e bl ghveaddionl do Arhhming lctedringrs sltons
Sy 10 min afte loading ’

infuson
Peds: 1p 0 3 mghghin
Lacosamide 200400 mg IV W0mgIVover 1Smin PR prolongation Minimal drug incractions
No podiatric dosing Hypotension Limited experience in treatment
established
Loveincean 10003000 mg V. 2-5 mghghin IV Mininaldrg ineactions
Pds: 2060 mghkg IV Nothepatialy metaolized
Phenoburial 20 mghg IV, maygive  50-100 m/min IV, may give Hypotension IV conin propyene gy
adiiona dsional dose 1078 eiorydepresion
$-10 mghg afer loading infusion

Penois 20 mghg IV, may e Upto S0 mglmin IV; may  Anymias Only compuibe i sl
0 addioal v adiiond doe — yyenion 1V conain prpylene gyl
S-l0mghg 10 min s oing

Puple gove syndome
infuion
Peds: up to | mglkg/min
Topiamse  M0400mgNGPO  300-1600 mylay rally  Metbolc cioss No IV ormulion avalble
(divided 2-4 times daily)
No pediatic dosing
esabided
Vit 2040 mghg IV, may  3-6 mghg/min, may gve  Hyperammonemia Use ithcation i pacns with
sofium givean addiional aditonal dose 10min  pypcrepits traumatc head injory; may be a
Dghg afr g 08 Tyrombocyeperia refermed agent in patents i
[T yiblstoms muiforme
M intramuscular; [V intravenous; [VP | VG na tric; PE PEDs pediatric; PO by mouth;

PR rectal adinistation; PRIS progofol related ifusion syndroe:

Neurociical Care Society Gudeline 2012
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Hospital course Hospital course

NEx>

Com, obey -

pupil 572mm/5 66mm NPIG5/33)
Lt side extension response to pain
Rt side minimal withdrawal to pain
DIR+/+

Babinskis sign +/+

Video EEG monitoring (32CH) ]
3-4 Hz delta to theta activities --> low attenuated background activity

Abundant 1 Hz generalzed peridic discharge

perammonemia

Plasma ammonia level >50 micromollL (>100micromollL in newborns)

o Classification
Hyperammonemia + Clinical symptoms -> regarded as emergency!
- Primary hyperammonemia
- Secondary hyperammonemia
Production of ammonia
- ntestinal bacterial overgrowth However, both type of hyperammonemia may result in encephalopathy and irreversible brain damage if not treated

- neurogenic bladder early and thoroughly.

- infections of other catabolic states (- endogenous protein degradation)
* Prognostic factor

Ammonia detoxification - the duration of a hyperammonemic coma
- decreased urea cycle flux - peak ammonia concentration

- portosystemic shunts

Directammonia toxiity
and second-lne ammonia
melabolism

neurotransmission
(GABA-A NMDA,

serotorin)

Systemic distributon of
ammonia

Ammoniaproducon and
clearance

Multiorgan b

Giosis[Cerebral

Astrocyte

[ veing

mechanism

Mtochrondrial
dysfunction

G b Second-ine
rerooes | ammonia melabolism

FIGURE 1. The neuropathology of hepatic encephalopathy reflects the FIGURE 2. Sources of hyperammonemia and ammonia toxicity: multiorgan mechanisms.
interplay of ammonia, gutamine, and inflammation. GABA-A = y-amino-
butyric acid type A NMDA = N-methyl-0-aspartate receptor.
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Table 1. Current treatments of hyperammonemia.
Name of Medicines ~ Pharmaceutical Name Mechanism of Action Drawbacks Ref.
Targetbased treatment of customi
o sy scidfctinof hecoonic , omed g dosgs,
suggested by a efed Lactulose ® Enulose contents, increase in osmotic ping, Dloating, ) 1)
ammona hypothess 3 # flatulence, electrolyte
pressure, cathartic effect e
imbalances
TR inhibition of RNA synthesis in high cost, nausea, bloating, 9%
Rifoimin ik intestinal bacteria diarrhea, antibiotic resistance 22
Sodium benzoate® Ammondl decrease glyf?ne degmda?inn, headache, nausea, impaired [2429)
increaseglycine elimination mental status
Sodium " .
decrease glutamine degradation, ~ complication for patients with .
ta 1 5 A 5 26-28]
phenylacet “9/1 Bupeny! increase glutamine elimination hypertension. (2-2]
phenylbutyrate i
Firstline | Lactuiose/ ol Nutritond Larginine®/ gastrointestinal distress,
therapies | Réacmin il g L-arginine/L-citrulline activation of UC increase plasma citrulline,  [29,30]
amkmaand | ——— Lcitrulline
edema diarrhea
) o RO A l R Cargumicacid® Cuoglumicacid ‘aclimlmnolUC through  chills, body aches, flu symptoms, [31-3)
Probiotics. TIPS revision Gycerol N-acetylglutamate restorement  sores in the mouth and throat
Second-line | Albumin dalysis i Znc phenybutyrate | | Branched-chain e . i
herapies | hihgace | | ’f;’zi»m supplementation | | or-omthine | | amno acds Albumin-based*  Prometheus”, Hepa elimination of albumin-bound aild thrombocstopenta 4
Lo ety | | R | J | apurae | J dialysis Wash®, MARS substances thits
decrease of blood ammonia by
FIGURE 3. Target-based treatment of hepatic encephalopathy suggested by a refined ammona Peritoneal dialysis® transporting ammonia from mild to moderate nausea and 15361
hypothess. TIPS = transugular inrahepatic portosystemic shunt. i vascular system to peritoneal vomiting i
avity
Neomycin ® Neomycin Inhibition of proten systhests n oto-, neuro-, nephrotoxicity 7
L : intestinal bacteria L

Dialytic Properties of Ammonia Dialytic Properties of Ammonia

Compounds that have a high molecular weight or are highly protein bound to albumin or fat tissues
(lipophilic) result in a high volume of distribution and accordingly, are less or poorly dialyzable.

Furthermore, when intermittent HD is discontinued, there may be a rebound effect, where the drug * In adults, howgv_er, th?re are, no es,tab“Shed guideﬁnes' about the appropri‘ate
that was initially distributed to the tissues may re-enter the vascular space. threshold ?0 initiate dialysis in patients who present with hyperammonemia
accompanied by cerebral edema

monia does not significa teins and is amenable to dialysis, because it is a small

I
molecule (molecular mass is 17 g/mol).

+ The blood ammonia level is three times greater than the upper limit of normal or
when the patient shows severe encephalopathy; it is worth considering RRT

Because ammonia is similar to urea in terms of diffusive clearance, both modalities of continuo

venovenous hemofiltration (CVVH) and intermittent HD should be effective in clearing ammonia,

differing only by the rate of removal.
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