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Super-refractory status epilepticus and pharmacoresistant epilepsy in the
infant with hemorrhagic shock and encephalopathy syndrome

Cymnep-pedpakTapHu eMUIENTHYKN CTaTyC U (DapMaKOPE3UCTCHTHA CIIJICTICH]a
KOJI 0/10jU€Ta ca CHHAPOMOM XE€MOParujCKor II0Ka U eHiledaaonaTuje

SUMMARY

Introduction Hemorrhagic shock and
encephalopathy syndrome (HSES) is a rare disorder
with prevalence at the early age. The main features of
HSES are: acute diarrhea, shock, disseminated
intravascular coagulation, multisystem impairment,
and encephalopathy. The prognosis is very poor, with
high mortality, especially in the cases with status
epilepticus.

Case outline The presented infant had typical features
of HSES associated with superrefractory status
epilepticus as de novo epileptic event, followed by
parmacoresistant epilepsy. Clinical course of disease
was very severe and required urgent circulatory-and
respiratory support, and at the same time, managing of
super-refractory status epilepticus by continuous
intravenous infusion of midazolam, barbiturate and
levetiracetam. The outcome was very poor with
serious neurological consequence. and resistant
epileptic seizures.

Conclusion The treatment of/the presented patient
with .HSES was very challengeable due to.life
threatening condition associated with superrefractory
status “epilepticus, and further pharmacoresistant
epilepsy.  Additionally, the choice of antiepileptic
drugs is limited due to multisystem impairment and
adverse effects, which might worsen, anyhow, severe
course of disease.

Keywords: status epilepticus; hemorrhagic shock
encephalopathy syndrome; infant

INTRODUCTION

CAXETAK

YBoax  CuHApOM  XEeMOparujckor  IIOKa W
enneamonarmje (emr. hemorrhagic shock and
encephalopathy syndrome — HSES) penak je
mopemehaj xoju UMa MpeBaJCHIN]y Y PAHOM Y3pPacTy.
I'maBHa o0enerxja OBOT CHHAPOMA Cy: aKyTHH MIPOJIMB,
JUCEMHMHOBaHa  MHTpaBacKyjlapHa  KoaryJaunuja,
MYJATHCUCTEMCKO. 'omrehewme u  eHiedanonaTuja.
IIporno3a OofiecTH je Joma W YAPYXKCHa je ca
BUCOKHM. . MOPTETOM, HApOYHTO aKko je TOK
KOMIUTHKOBaH MIJICITHYKUM CTaTyCOM.

[puxa3z” Gonecauka IlpukazaHo je ofmojue ca
THOHYHUM Kapakrepuctukama HSES ynpyxenmm ca
CymeppehpakKTOPHUM EMMICITHIKAM CTaTycOM Kao
HOBWM EMWICNITHYKUM 1norahajem, koju je mpahen
(bapMaKOpe3UCTCHTHOM eIMIICTICHjoM. KIMHIYKH TOK
OoiecTn je OMO BeoMa TeXak, a 0/10j4€ j& 3aXTeBaJO
XUTHY PECIIMPATOPHY U LIUPKYJIATOPHY MOTHOPY,ra y
UCTO Bpeme 30pumaBame . cyleppedpakTapHOT
eMWISNTUYKOI CTaTyca NPUMEHOM KOHTHHYHpaHe
uHdysuje MUj1a30/1aMa, OapOurypara u
aeBeTupalerama. Mcxon GOleCTH je HEermoBoJbaH, ca
TEIIKUM HEYPOJIOMKUM ceKBesaMa u
(bapMaKOpe3UCTECHTHOM EHHJICIICH]OM.

3akspyuak Jledeme npukazanor Oonecanka ca HSES
j€_BENMKM HM3a30B 300T >KMBOTHO YrpokaBajyher
cTama Koje je yIpyXKeHo ca cyneppedpakrapHIM
SNMIICITHYKAM  CTaTyCOM M PE3HCTEHTHOM
CMMIICTICHjOM Y KaCHHjeM ToKy Oostectr. OtexxaBajyha
OKOJIHOCT je OrpaHWueH W300p aHTHENMJICNTHYKUX
JekoBa 30or ~mynTtucucremcor —omrehema U
HeXeJbeHHX  edekara, KOjU  JIOJaTHO  MOTY
MOTOPIIATH, HOHAKO TEXKaK TOK OOJIECTH.

Kibyune peun: status epilepticus; xemoparujcku 1ok
eHnedazonaTuja CHHIPOM; 0/I0j4e

Hemorrhagic shock and encephalopathy syndrome (HSES) was described by Levin et al.

[1] as new syndrome in 1983. Only a few series or case reports of patients with HSES have

been presented over the last thirty years. The authors suggested very severe clinical course of

disease, with poor prognosis [2]. Nine criteria for HSES have been defined: shock; coma and/or

seizures; diarrhea; disseminated intravascular coagulation; fall of hemoglobin and platelet
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count; elevated liver enzymes; renal dysfunction; acidosis; negative blood and cerebrospinal
fluid cultures. Diagnosis of HSES is definitive if all nine criteria are satisfied, while, probable
HSES is if either eight criteria are satisfied or at least seven, with no information on the
remainder. The initial manifestation of disease is acute diarrhea with very rapid development
of circulatory shock, encephalopathy associated with epileptic seizures, disseminated
intravascular coagulopathy (DIC) with multisystem impairment including liver and kidneys [1,
2, 3]. Status epilepticus in children with HSES frequently emerged in preceding etiologies with
augmented neuronal excitability by distinct pathomechanism from the "cytokine storm™
mediated acute seizures during childhood [4]. Superrefractory status epilepticus (SRSE) is
defined if status epilepticus continued or recurred 24 hours or more-after the onset of anesthetic
drugs in continuous infusion, and is associated with morbidity and mortality [5]. The main
neuroradiological feature during the first phase of disease.is cerebral edema, followed by brain
atrophy [6]. Treatment of HSES is very urgent and“includes intensive care therapy with
multidisciplinary approach. Despite prompt and adequate treatment, morbidity and mortality

are still very high [2, 3].

The literature data-about characteristics of epileptic seizures in infants with HSES are

insufficient, and there is nodata about association with SRSE.

The aim of our case presentation is to point out the challenge in diagnosis and treatment

in the infant with HSES, particularly if it is associated with SRSE and epileptic seizures

CASE REPORT

We present a infant aged three months with severe course of HSES, SRSE and resistant
epilepsy. Somnolence with progression to coma started in the morning on the admission day,
with signs of cyanosis and periods of apnea, together with jerking of right side of the body for
hours, followed by secondary generalization of the seizure. The data about previous history
were insufficient, but we found out that the infant was the third child in family from uneventful

pregnancy and delivery.
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The infant was admitted to pediatric intensive care unit (PICU) of Institute due to coma
and generalized status epilepticus with irregular respiration. The patient was febrile, paled with
perioral cyanosis, extremely dehydrated with signs of circulatory shock associated with
numerous watery diarrheas. Hart rate was increased, 180-200 beats/min for the first three days,
while blood pressure was decreased. Oliguria to anuria lasted for two days despite hydration,
circulatory support and diuretics. During the first five days in hospital, the infant suffered
severe watery and bloody diarrhea with more than fifteen stools per day. Results of biochemical
and hematology analyses are presented in table 1. Focal onset seizures with secondary
generalization repeated frequently for seven days despite anticonvulsive treatment and
hemodynamic stabilization. The signs of right hemiparesis were noted after seven days when
the child became more active with spontaneous movements. Imaging chest X ray and abdomen
ultrasound were normal. Microbiological and serological-analyses of the blood, urine, stool and
cerebrospinal fluid were negative for bacteria and viruses (herpes simplex virus, enterovirus,
adenovirus, and rotavirus). Initial computerized tomography (CT) showed significant brain
edema (figure 1), especially above posterior regions, and it was the reason to postpone the

lumbar puncture.

Initial treatment included intensive care.measures of circulatory and respiratory support,
rehydration, correction of acidosis and electrolyte disturbances; diuretic stimulation and
antibiotics, Antiedematous therapy (manitol, dexamethasone) started after brain edema CT
scan evidence and was given for seven days. During the first few days, the function of
circulatory and respiratory systems, kidney and liver was improved. Despite circulatory and
respiratory stabilization, the condition.of infant was very critical due to coma and frequent and
prolonged epileptic seizures, maostly with jerking of right side of the body, with spreading to
the left side and generalization. The seizures were resistant to the high dosage of intravenous
bolus of benzodiazepines (midazolam 0.2 mg/kg), phenobarbital (20 mg/kg) and levetiracetam
(60 mg/kg). Since the failure of the first and second antiseizure drugs, anesthesia with
continuous intravenous infusion of midazolam started and the dosage was increasing up to 0.4
mg/kg/h. Every withdrawing of anesthesia was associated with seizure recurring, and
continuous infusion of midazolam was lasting for eight days. After cessation of generalized
tonic-clonic SRSE, and midazolam withdrawal, the infant continued to suffer frequent focal
onset seizures with adverse of the head, and jerking of the right side of the body, with secondary
generalization. Valproate was started, as soon as the liver enzymes were normalized. Since the

infant suffered the episodes of irritability, agitation and long-lasting monotone crying,
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clonazepam was added to valproate. Serial video EEG showed very slow and low amplitude
background activity with multifocal epileptic discharges. The focal seizures were resistant to
combination of valproate and clonazepam, so carbamazepine was introduced. After seven days
when the dosage was increased up to 15 mg/kg, the infant started to have terrible myoclonic
jerks. Ictal video EEG showed multiple spikes and poly-spikes and waves synchronized with
myoclonic jerks. Since carbamazepine might provoke myoclonic jerks, the drug was stopped
and topiramate was introduced. With the increasing dosage of topiramate up to 5mg/kg/day,
the frequency of seizures decreased and further good control of seizures was achieved. We
noticed improvement in seizure control, but not in neurological status. After seventy days of
hospitalization, the infant was discharged and referred to regional hospital with very severe
neurological consequences presented as: cortical blindness, right spastic hemiparesis, increased
muscle tone of extremities with bilateral positive Babinski sign-and feet clonus, the only voice
was in the form of monotonic crying, the feeding was through nasogastric tube because of loss
of sucking and swelling reflex. CT scan.during hospitalization showed progressive brain
atrophy (figure 2). During two years follow-up period, the child was seizure free, while
neurological consequences were severe including blindness, microcephaly, and right-sided

hemiparesis, unable to sit, stand and walk.

DISCUSSION

HSES is a very severe complication of gastroenteritis with high mortality of 60%, and
with severe neurological consequences in survived patients [2]. Predictors for poor prognosis
are status epilepticus, prolonged coma and biphasic course of disease [2]. Our patient had two
of three predictors forpoor outcome, status epilepticus and prolonged coma. Neuroradiological
finding was typical for HSES in our case, showing severe brain edema at the onset, and later,
progressive brain atrophy. Literature data suggested correlation between severity of
neuroradiological brain abnormalities and poor outcome like in our case, as well [2, 6, 7].
Pathogeneses-of neurological manifestations of HSES is still unknown, so there are several
hypotheses. According to some of them, the main roles have ischemia and hypoxia due to
circulatory impairment, while hyperthermia is less probable. Direct bacterial or viral
neurotoxicity is also possible in pathogenesis of HSES [8, 9]. A very recent study supports

“cytokine storm” pathogenesis of HSES, showing significant increases in levels of most
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inflammatory cytokines and all chemokines in six patients with HSES but no significant
difference in levels of some cytokines (IL-2,IL-4) within 24h of symptom onset [10]. Similarly
as other studies have reported, no effect on mortality when immunomodulatory treatments,

such as corticosteroids, are used [10, 11].

The treatment of seizures including status epilepticus was a very challenging part of
therapeutic approach in HSES. Literature data presented that SRSE was associated with
resistance on antiseizure medication and high case-fatality rate (21.3%) [12, 13]. In new-onset
seizure presenting as de novo refractory status epilepticus, it is very important to explore the
underlying etiology, especially CNS inflammation, as well as to start appropriate etiological
treatment early [13]. We showed that continuous infusion of‘midazolam in high dosage with
careful monitoring of vital signs, could be a good choice for treatment of SRSE in patients with
the HSES, The subsequent episodes of excitability and-crying in our case might be caused by
midazolam withdrawal and/or were the manifestation of disease. Anyhow, the treatment by
clonazepam was effective in those episodes. There is no data if the patients with HSES could
have myoclonic jerks spontaneously, but we observed myoclonus in our patient provoked by
carbamazepine. Topiramate in combination'with clonazepam was very successfulin our patient
for the long-term seizure control and irritability. Prognosis in most of the children with HSES
is poor and associated with high mortality and morbidity rate; although, a recent publication

about HSES-in a few adult patients suggested favorable outcome [14, 15].

In conclusion, encephalopathy and epileptic-disorders might exist during and, after the
recovery of multisystem impairment in patients with HSES. In our patient, SRSE and epileptic
seizures were dominant and long-lasting feature of disease. Some antiepileptic drugs are
limited due to multisystem impairment and adverse effects which might worsen, anyhow,
severe course of disease. Status epilepticus in HSES has predictive value, and despite adequate
treatment, SRSE contributed to poor prognosis in our case. Multicenter studies are
recommended to achieve better understanding of pathogenesis including epileptogenesis, and

treatment of this rare disorder.

Ethical standards: All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional and/or national research
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committee and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Written consent to publish all shown material was obtained from the patient’s caregiver.

Conflict of interest: None declared.
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Table 1. Initial laboratory findings

Analyses Results Comment according to
referent value
White blood cell count 104 Normal
Hemoglobin (g/L) 117 Decreased
Platelets 86 Decreased
C-reactive protein (mg/l) 0.9 Normal
Blood pH 7.27 Decreased
Base excess -10.7 Increased
Bicarbonate (mmol/l) 13 Decreased
Glycaemia (mmol/l) 1.6 Decreased
Urea (mmol/l) 13.7 Increased
Sodium (mmol/l) 133 Decreased
Potassium (mmol/I) 1.6 Decreased
Calcium total (mmol/l) 1.83 Decreased
Lactate dehydrogenase (U/I) 4622 Increased
Creatine phosphokinase (ug/1) | 5705 Increased
Bilirubin total (mg/dl) 12.2 Decreased
Ammonium (umol/L) 44 Normal
Acidum uricum (umol/L) 1156 Increased
Albumin (g/l) 29 Decreased
Liver enzymes
AST (1) 603 Increased
ALT (1J/1) 343 Increased
Prothrombin time (s) (%) 47.4 (13) Prolonged
Partial prothrombin time (s) 53.8 Prolonged
D-dimmers 5100 Increased

AST — aspartate aminotransferase, ALT — alanine transaminase
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Figure 1. Brain computerized tomography scan at the level of the lateral ventricles showed
severe cerebral edema with obliteration of the lateral ventricles, loss of differentiation of

gray/white matter, and cortical sulci and gyri
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Figure 2. Brain computerized tomography scan at the level of the lateral ventricles showed
structural changes: encephalomalatia, brain atrophy, ex vacuo hydrocephalus with sparing the

basal ganglia, cerebellum and brain stem
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