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CASE REPORT / OLGU SUNUMU

Status Epilepticus Development After
Organophosphate Intoxication/
Midazolam: Case Report
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Summary

Onset time and severity of symptoms that develop as a result of acute organophosphate intoxication may vary according to the specific com-
pounds and amount ingested and metabolism rate of the substance. Possible signs are compression of the central nervous system, agitation,
confusion, delirium, convulsion, and coma. These conditions are relevant to the mortality and morbidity of organophosphate. In this review,
we present a patient who developed status epilepticus after acute organophosphate intake. The 32-year-old male patient was completely
healthy before taking the organophosphate substance to attempt suicide. During the mechanical ventilator support in the intensive care
unit, tonic convulsions started. The patient was not responsive to the diazepam treatment, and the electroencephalography findings showed
generalized tonic-clonic convulsions. The seizures were controlled by starting a 0.1 mg/kg midazolam IV. After confirming that the neurologi-
cal examination and electromyography results of the patient were normal, the patient was discharged in healthy condition on the 12t day.
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Ozet

Akut organofosfat zehirlenmesine bagli semptomlarin baslangig stresi ve agirhgi, spesifik bilesige, alinan miktara, alinan yola ve metabolik
bozulmanin hizina bagli olarak degismekle birlikte, merkezi sinir sisteminin baskilanmasi, ajitasyon, konfiizyon, deliryum, konvdlsiyon ve
koma gibi bulgular ortaya cikabilir. Bu durum, organofosfat zehirlenmesinin mortalite ve morbititesi ile iliskilidir. Bu olgu sunumunda, akut
organofosfat alimi sonrasinda status epileptikus gelisen hastayi rapor ettik. Daha 6ncesinde saglikli olan intihar amaciyla oral organofosfat
alan 32 yasindaki erkek hasta, yogun bakim Unitesin de mekanik ventilator destegi altinda tonik klonik konvulzyonlar basladi. Diazepam
tedavisine yanit alinamayan hastanin elektroensefalografi bulgusu jeneralize tonik klonik konviilsiyonla uyumlu idi. Hastaya 0.1 mg/kg int-
ravendz midazolam baslandi ve nébetleri kontrol altina alindi. On ikinci giinde hastanin norolojik muayenesi ve elektromiyografinin normal
olmasi lizerine saglikli bir sekilde taburcu edildi.

Anahtar s6zcikler: Organofosfat; zehirlenme; status epileptikus.

Introduction

The organophosphate pesticides (OPs) are commonly used
in developing countries; therefore, organophosphate (OP)
poisoning cases are being seen more frequently."? In ad-
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dition to occupational exposure and accidental ingestions,
they are also commonly used to attempt suicide.*! The clini-
cal presentation of OP poisoning includes muscarinic signs,
such as increased amounts of secretion, myosis, nausea-
vomiting, urinary incontinence, shortness of breath, tachy-
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cardia, bradycardia, hypotension; striated muscle signs,
such as muscle weakness and fasciculations; and central
nervous system signs, such as confusion, convulsion, and
coma. The delayed signs include polyneuropathy starting
2-4 weeks following the poisoning, and also strokes arise
from polyneuropathies.”! Acute exposure to OP results in
serious, rapid respiratory distress and neural crisis, which
are related to mortality and morbidity of the OP!%”! In this
review, we present a case that developed status epilepticus
(SE) resulting from OP poisoning.

Case Report

A 32-year-old male patient was admitted to emergency
room service 30 minutes after taking OP to attempt suicide.
Nausea, vomiting, hypersalivation, agitation, and respira-
tory distress were observed in the ER; the Glasgow Coma
Score (GCS) of the patient was 7. Muscle fasciculation was
also observed. Oxygen treatment was started using a mask.

(a)

Atropine treatment was administered as 1 mg intravenously
(IV) every five minutes; after administration of 4 mg at-
ropine, the patient was transferred to the Intensive care unit
(ICU) with continued oxygen support.

In the ICU, routine laboratory exams, acetylcholinesterase
(AChE) level, and arterial blood gasses (ABG) were stud-
ied. The pH of was 7.21, PO, was 98 mmHg, saturation was
97.5%, PCO, was 34.3 mmHg, and the actual base excess
(ABE) was -12.5 mmol/L. In addition to the atropine treat-
ment, after administration of bolus 2 gr, 500 mg/h of prali-
doxime (2-hydroxyimino methyl-1-methyl pyridinium chlo-
ride, 2-PAM-Cl) and diazepam (Diazem, Deva. Turkey) were
administered. Activated charcoal at a dose of 1 g/kg was ad-
ministered through an inserted nasogastric tube to reduce
the OP absorption. Vital findings were as follows: pulse, 62/
min; arterial tension, 96/46 mmHg; respiratory rate, 28/min;
and body temperature, 37.6°C. Myosis, hypersalivation, and

ized tonic-clonic seizures. (b) EEG showing the continuation of seizure activity
between the generalized tonic-clonic seizures.
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bilateral pulmonary crepitated rales were detected upon
examination. The results of the routine laboratory tests
were normal, and the blood AChE level was 1478 IU/L (refer-
ence range is 4520-12,000 IU/L).

The patient was connected to the mechanical ventila-
tor by endotracheal intubation to avoid the respiratory
distress that developed after three hours of transfer into
the ICU. The mechanical ventilator was calibrated to SIMV
mode: the positive end-expiratory pressure (PEEP) at 5;
tidal volume at 480 ml; and the O, fraction of the inhaled
air at 50%.

The 2-PAM-Cl infusion was continued along with atropine
infusion every five minutes. At the end of the 12" hour, the
total amount of 2-PAM-Cl was 2.6 g, and the total amount of
atropine was 148 mg. Tonic-clonic convulsions started at the
15% hour of intensive care. Despite the repeated diazepam
treatment, the convulsions could not be controlled. An elec-
troencephalography (EEG) examination was conducted. At
the EEG, performed between the generalized tonic-clonic

seizures, continuous spike-wave discharges with 2-3 Hz fre-
quency were observed, both at the parasagittal and tempo-
ral areas of the brain (Fig. 1). This condition was considered
to be SE, and 0.1 mg/kg IV of midazolam (Dormicum, Roche,
Germany) treatment was started. The convulsion attacks
were brought under control in a short time by the midazo-
lam treatment. The spike waves seen at the previous EEG
had improved significantly in the EEG performed after two
days (Fig. 2). No pathology was detected in the brain MRI of
the patient (Fig. 3).

On the 3" day of intensive care, the AChE level of the pa-
tient was 6493 IU/L. After the 3 day, the hypersalivation im-
proved. His pupils became isochoric, and his heart rate was
85/min. The 2-PAM-CI, atropine, and midazolam treatments
were continued until the 5™ day. At that point, the nicotinic
and muscarinic signs had disappeared, and the patient was
hemodynamically stable. The patient regained conscious-
ness on the 5™ day. The mechanical ventilation support was
removed on the 6th day of intensive care, and the patient
was extubated. The AChE level was 7890 IU/L upon the con-
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Fig. 2. (a) EEG performed after the treatment and controlling the seizures. (b) EEG per-
formed after the treatment and controlling the seizures.
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Fig.3. Brain magnetic resonance image.

trol laboratory examination. After stating that the patient’s
neurological examination and electromyography (EMG) re-
sults were normal, the patient was discharged in a healthy
condition on the 12" day, supported by the physical ther-
apy and psychiatric treatment.

Discussion

OP is used very commonly in different formulations for
various purposes, such as treating domestic areas and as
industrial agricultural insecticides, herbicides, fungicides,
and rodenticides. Many OP substances are toxic to herbs,
animals, and humans. During the metabolism of OP, ap-
proximately 75% of the substance is metabolized to di-
alkyl-phosphate. This metabolite causes OP neurotoxicity
and chronic diseases.”? The main mechanism of the OP is
the irreversible inhibition of AChE enzyme: it acts as a neu-
rotoxin by causing Ach accumulation at both muscarinic
and nicotinic cholinergic synapses in both the central and
peripheral nervous systems.”# Reduced red blood cell Ach
esterase or/and plasma pseudocholinesterase levels are
the markers of excess OP absorption; these markers may
show acute OP intoxication. Seizures are not common in
the adult cases of OP poisoning, although they are com-
mon in pediatric cases and are diagnosed early with differ-
ent diagnostic methods. The onset of the acute OP intoxi-
cation symptoms may startimmediately or may be delayed
until hours after exposure.

Medical treatment of acute OP intoxication starts with air-
way control that assures complete oxygenation. Respiratory
distress may develop in these cases: due to laryngospasm,
bronchospasm, and seizure, intubation may be necessary.
Intubation can be avoided by applying aggressive atropine
treatment. Succinylcholine is not recommended because
the plasma level of cholinesterase is low; it causes prolonged
paralysis. Specific antidotes, such as atropine sulfate (a mus-
carinic receptor antagonist), blocks the hyperstimulation at
the central and muscarinic cholinergic synapses, which is
induced by OP. 2-PAM-CI (a drug to regenerate acetylcholine
esterase activity-a cholinesterase reactivator) helps the res-
piratory system to recover and strengthens the skeletal mus-
cles. However, it does not cross the brain-blood barrier, so it
cannot reverse the effects in the central nervous system.”?!

The central nervous system symptoms of the acute OP
poisoning are nonspecific among them are irritability, rest-
lessness, disorientation, and confusion; SE and generalized
seizure may also develop.”'% SE may last for a few hours due
to serious brain damage. The severity of neuronal damage
is related to the duration and severity of the SE.' If the
seizures are controlled immediately, much of the neuronal
damage can be avoided.

The onset and early expression of seizures are cholinergic
phenomena. At this stage, anticholinergics easily termi-
nate seizures, and neuropathology is not clear. However,
if not controlled, a transitional phase occurs in which the
neuronal stimulation of the seizure disrupts the other neu-
rotransmitter systems: the levels of the excitatory amino
acid (EAA) increase seizure activity; control with anticholin-
ergics is less effective; mild neuropathology is sometimes
observed. With long-term epileptiform activity, the seizure
mainly enters a non-cholinergic phase: it is refractory to
some anticholinergics; benzodiazepines and N-methyl-d-
aspartate (NMDA) antagonists remain effective as anticon-
vulsants, but require anticholinergic co-administration;
mild neuropathology is evident in multiple brain regions.
I Midazolam is effective in preventing OP-induced chronic
epilepsy if administered 1 min after seizures onset, but not
30 min thereafter. Midazolam, together with classical OP an-
tidotes, should be noted in OP poisoning treatment.!'”!

Benzodiazepines, such as diazepam (a benzodiazepine an-

ticonvulsant), are recommended for seizure control of.’
However, the anticonvulsant effects of the diazepam de-
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crease over time if the management of the seizure is delayed
(after the onset of seizure). Studies in which neuropathology
was examined, diazepam was unable to afford absolute pro-
tection against the incidence of nerve agent-induced brain
damage. This is in agreement with the clinical literature
regarding the transient effectiveness of diazepam in con-
trolling status epilepticus and relates to the recent findings
that nerve agent-induced seizures may recur after benzodi-
azepine treatment. This transient effectiveness of diazepam
may be primarily due to pharmacokinetic factors since brain
levels drop within 30 min of IV administration.'" In addition,
if anticholinergic drugs are not administered concomitantly
or concurrently with diazepam, there may be serious toxic
and fatal interactions between them. Therefore, there is a
need for better drugs to treat seizures arise from the poison-
ing of the OP nerve agent. Midazolam is a new drug that is
preferred in acute seizures and SE that arise from neurotoxic
OP.The acute seizures and SE may be controlled by the intra-
muscular administration of midazolam. Due to its favorable
pharmacokinetic features, midazolam should be considered
instead of diazepam. Hypnosis, decreased anxiety, muscle
relaxation, anterograde amnesia, and anticonvulsant effects
are the dominant effects of midazolam, rapid-acting, water
solubility, and extended shelf life benzodiazepine. Due to
its favorable pharmacokinetics, midazolam is a promising
alternative to diazepam.'? The antiseizure activity of mida-
zolam is thought to arise from its allosteric potentiation of
the synaptic c-aminobutyric acid (GABA) A receptor.””

In our case, the convulsion was not responsive to the di-
azepam treatment as administered in the early phase. We
found that midazolam is effective at controlling seizures in
the early phase. Midazolam shows better anticonvulsant ac-
tivity than diazepam in acute seizures.
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