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Abstract
Myeloproliferative neoplasms are diseases characterized by excessive proliferation of myeloid cells in the
bone marrow. Essential thrombocythemia (ET) is a myeloproliferative neoplasm that causes platelet
proliferation. Although the prognosis for ET has improved because of cytoreductive therapies, some patients
can still experience complications including bone marrow fibrosis or acquired von Willebrand disease. A 79-
year-old man with a history of hyperthrombocytosis was admitted for rehabilitation after prolonged
hospitalization. His treatment included hydroxyurea, which was discontinued because of side effects, and
anagrelide, which was unsuccessful in controlling his platelet count. The patient showed generalized
convulsions and psychiatric symptoms such as irritability. Based on his clinical symptoms and
electroencephalography, he was diagnosed with peri-seizure psychiatric symptoms. Lacosamide was
administered to control the seizures. He eventually died of hemorrhagic shock because of ET. However,
appropriate epilepsy care improved his psychiatric symptoms and quality of life. The patient was classified
as having ET with a high risk of both thrombosis and a poor prognosis because of his age, history of
thrombosis, elevated white blood cell count, and JAK2 mutation. In epilepsy care, both convulsive seizures
and psychiatric symptoms are important therapeutic targets. Lacosamide, which can be administered orally
or intravenously and has a low risk of side effects, was chosen for the present patient. There have been no
reports of epileptic seizures associated with ET in palliative medicine. Therefore, this case report is novel
and useful for psychiatrists engaged in palliative care medicine and liaison consultation psychiatry.
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Introduction
Essential thrombocythemia (ET) is a myeloproliferative neoplasm characterized by the overproduction of
platelets, which leads to an increased risk of thrombosis, bleeding, and progression to myelofibrosis [1,2].
Historically, the prognosis for patients with ET was poor, but advances in cytoreductive therapy have
resulted in a life expectancy for patients with ET that is now almost normal. However, complications such as
myelofibrosis and acquired von Willebrand disease remain important [2]. In elderly patients with psychiatric
symptoms, epilepsy is often not diagnosed. In this population, the seizure recurrence rate is high (66% to
90%), and early initiation of antiepileptic drugs is necessary [3,4]. New antiepileptic drugs such as
lacosamide, perampanel, levetiracetam, and brivaracetam provide new treatment options, but the most
suitable drug for elderly patients remains unclear [5,6]. Here, we present a case of ET in which the
management of epilepsy with lacosamide improved psychiatric symptoms and quality of life, ultimately
supporting the goals of palliative care. This case highlights the importance of addressing both neurological
and psychiatric symptoms in the palliative care of patients with ET.

Case Presentation
A 79-year-old male presented with pneumonia, heart failure, and splenic infarction associated with
disseminated intravascular coagulation syndrome. On admission, hydroxyurea was discontinued and
treatment with antibiotics, diuretics, and prednisone (30 mg/day) was initiated, which reduced the severity
of his lower-limb ulcers, pneumonia, and heart failure. Then, the prednisone dose was tapered to 5 mg/day.
During this period, the patient had accurate orientation and no psychiatric symptoms. However, his
independence in daily living decreased because of the loss of strength associated with prolonged bed rest.
Thus, he was indicated for rehabilitation.

The patient had no specific family history of hematological disease. At admission, his height was 167 cm,
weight was 58.3 kg, temperature was 37.3°C, blood pressure was 132/91 mmHg, pulse was 97 beats/min, and
percutaneous oxygen saturation was 95% (room air). He had a clear consciousness state, with no psychotic
symptoms such as hallucinations or delusions, and no mood symptoms such as irritability or depression. He
showed generalized muscle weakness of approximately 4/5 on the manual muscle test, which was likely
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caused by prolonged hospitalization. However, there were no other abnormal neurological findings such as
paralysis or convulsions.

On admission, blood tests showed high white blood cell (26,580 cells/μL) and platelet (190.0×104 cells/μL)
counts and an HgbA1C value of 11.5. There were also abnormalities of the coagulation and fibrinolysis
system, with a prothrombin time of 23.1 sec, activated partial thromboplastin time of 69.6 sec, fibrinogen
quantity of 229 mg/dL, and D-dimer level of 1.7 μg/mL. Genetic testing showed mutations in the JAK gene.
Chest computed tomography showed bilateral pleural effusions and a pale peri-bronchial frosted shadow
and cardiac enlargement in the right upper lobe. The spleen showed scattered areas of post-infarction hypo-
absorption. Elevated bone marrow density associated with hematological disease was also observed. Upper
gastrointestinal endoscopy showed a hiatal herniation of the esophagus but no bleeding or ulceration.
Pathological examination of his bone marrow showed age-inappropriate marked hyperplastic marrow. Gitter
staining also showed increased reticular fiber growth, which was suggestive of myeloproliferative neoplasm.

Because the patient had a prior adverse reaction to hydroxyurea, we initiated treatment with the cytostatic
agent anagrelide (1.0 mg/day) and the antiplatelet agent aspirin (100 mg/day). Additionally, feburic (10 mg)
was prescribed for hyperuricemia, a side effect of cytostatic therapy, and polaprezinc (150 mg), a peptic ulcer
agent, was prescribed for gastritis.

Detailed dosage and blood test results during hospitalization are shown in Figure 1 and Table 1. Because the
patient was at high risk of thrombosis (e.g., stroke or myocardial infarction), gentle rehabilitation was first
started at the bedside. On day 2, the patient suddenly showed signs of irritability. He claimed that the food
was not tasty and that such gentle rehabilitation was not sufficient. The hematologist provided careful
informed consent again. The psychiatrist (author) provided psychotherapy, which mainly involved
counseling. Nurses and rehabilitation therapists also tried to listen to him fully and show understanding.
However, the patient’s verbal abuse of the medical staff continued.

FIGURE 1: Seizures, psychiatric symptoms, and the effect of
lacosamide.
Increasing anagrelide was not effective in treating hyperthrombocythemia. Lacosamide suppressed the
psychiatric symptoms and seizures.

WBC: white blood cell; PLT: platelet count; APTT: activated partial thromboplastin time
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Day
Total WBC count

(x103)
HGB
(g/dL)

PLT

(x106)
APTT

PT
(seconds)

D-dimer
(μg/mL)

PT-INR
BNP
(pg/mL)

CRP
(mg/dL)

Day 1 26.58 11.5 19 69.6 23.1 1.7 2.11 86.8 5.17

Day 5 30.28 12 2.62 76 21 1.6 1.92 - -

Day 6 29.74 11.6 24.65 72.1 19.9 1.6 1.82 - -

Day 8 36.93 12.3 27.25 76.7 23 1.5 2.11 - -

Day 13 67.39 12.8 23.73 80.5 24.2 1.5 2.22 - -

Day 16 44.44 13 24 - - - - - -

Day 21 44.41 12.8 22.75 - - - - - -

Day 28 43.88 12 25.4 - - - - - -

Reference
ranges

3.30-8.60 13.7-16.8
0.158-
0.348

23-40 9.0-13.0 -1
0.80-
1.20

-18.4 -0.14

TABLE 1: Laboratory data.
WBC: white blood cell; PLT: platelet count; APTT: activated partial thromboplastin time; HGB: hemoglobin; PT: prothrombin time; PT-INR: prothrombin time
international normalized ratio; BNP: B-type natriuretic peptide; CRP: C-reactive protein

The patient was diagnosed with an adjustment disorder caused by the stress of not receiving the treatment
he wanted. Because of his psychiatric symptoms, rehabilitation and nursing care were difficult. On the
morning of day 5, the patient presented with loss of consciousness with generalized convulsions. He also
had left facial twitching, rightward conjugate deviation of the eyes, drooling, tachycardia with a heart rate of
approximately 160 beats/min, and irregular respiration. At 10 minutes after onset, the symptoms improved
without anticonvulsants or other drug therapy. Brain magnetic resonance imaging showed diffuse cortical
atrophy to an age-appropriate degree. The possibilities of cerebral hemorrhage, cerebral infarction, and
encephalitis were also considered. However, there were no findings suggestive of those conditions in the
imaging conditions, including T2-star, diffusion-weighted, and fluid-attenuated inversion recovery (FLAIR)
imaging. The patient’s unloaded electroencephalography (EEG) results also showed no obvious
abnormalities (Figure 2). However, on post-hyperventilation, his EEG showed delta activity in the frontal
lobe region (Figure 3). Blood tests were also performed on the patient, but there were no abnormalities in
electrolytes, ammonia, blood sugar, or other factors that could contribute to convulsions. The patient was
diagnosed with epileptic peri-ictal psychiatric symptoms.

FIGURE 2: Unloaded electroencephalography (EEG) with eyes closed.
The patient’s unloaded EEG results showed no obvious abnormalities.
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FIGURE 3: Post-hyperventilation electroencephalography (EEG) with
eyes closed.
The patient’s post-hyperventilation EEG results showed delta activity in the frontal lobe region (red oval).

Oral treatment with lacosamide 100 mg twice daily was started. The same seizure occurred once daily but
disappeared on day 11 and did not recur thereafter. At approximately the same time, the patient’s irritability
and mood swings also subsided. The patient and his wife and son were then involved in another review of
the treatment plan. Increasing the dose of anagrelide did not control his abnormal platelet counts or
coagulation system. Thus, rehabilitation progress involved a significant risk of hemorrhage and infarction.
However, the patient and his family were aware of these risks and wanted active rehabilitation. Thus, the
psychiatrist and hematologist respected the patient’s wishes, and the nurses and caseworkers actively
supported the patient and his family during their visits. The patient became more active as rehabilitation
progressed although he had persistent fever and fatigue. However, on day 31, he developed a hemorrhage
from the central venous catheter insertion site in the right internal jugular vein. Attempts were made to stop
the hemorrhage by re-stitching and compression, but the bleeding did not stop. On day 32, the patient died
of hemorrhagic shock.

Discussion
Thrombosis and prognosis in the high-risk ET group
Despite the good prognosis for ET patients, there are still high-risk groups for thrombosis and poor
prognosis. As this is not a hematopathology report, detailed descriptions are omitted, but the abnormal
white blood cell and platelet counts in this patient appeared to be caused by myelofibrosis caused by the
JAK2 mutation [7-9]. Indeed, a risk classification incorporating JAK2 mutations was recently proposed [10].
Patients in the high-risk thrombosis group are typically treated with a combination of low-dose aspirin and
cytoreductive therapy to prevent concomitant thrombosis [11,12]. Cytoreductive therapy includes
hydroxyurea and anagrelide [12,13]. The present patient had good platelet count control by hydroxyurea
after the initiation of ET treatment. However, an increase in the hydroxyurea dose was associated with
adverse reactions, including lower limb ulceration, pneumonia, and heart failure. Therefore, re-
administration of hydroxyurea was considered contraindicated. Hence, the only option for cytoreductive
therapy was anagrelide. Unfortunately, this drug was unsuccessful and it was difficult to control his platelet
count.

Psychiatric manifestations of epilepsy
Although there is no internationally recognized classification, it is practical to classify psychiatric symptoms
according to their temporal relationship with epileptic seizures [14]. The psychiatric symptoms associated
with epilepsy are mainly classified as peri-ictal (pre-ictal, ictal, postictal) and interictal [15]. The present
patient showed psychiatric symptoms from three days prior to 11 days after the convulsive seizure, but not
at any other time. Thus, the patient was diagnosed with epileptic peri-ictal psychiatric symptoms.
Nevertheless, it should be included that, since this is a cutting-edge area of research, there were also
different opinions among several experts on the diagnosis of this patient. In this case, the patient’s EEG
findings did not directly lead to the diagnosis of epilepsy. However, the patient had two unprovoked seizures
more than 24 hours apart and fit the diagnostic criteria of epilepsy by the International League Against
Epilepsy (ILAE) [16]. Additionally, when abnormal waves are confirmed on EEG, it may not be possible to
determine whether the patient has peri-ictal psychiatric symptoms. Therefore, in this case, a strict diagnosis
was made on the 11th day, when the convulsions and mental symptoms disappeared. In the present case, the
patient's EEG findings did not directly lead to the diagnosis of epilepsy, but the patient had two unprovoked
seizures more than 24 hours apart, which met the diagnostic criteria for epilepsy according to the ILAE [16].
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In addition, the presence or absence of seizure-phase psychiatric symptoms cannot always be determined
when abnormal waves are identified on EEG, and in this case, the exact diagnosis was made on day 11, when
the seizures and psychiatric symptoms had resolved.

Epilepsy and therapeutic agents in the elderly
Epilepsy is an important pitfall in the diagnosis of sudden psychiatric symptoms in the elderly [3]. Peri-
seizure psychiatric symptoms include psychic seizures, which are psychiatric symptoms of the seizure itself
[17]. The focus is mainly on the temporal lobe, with the patient exhibiting ictal fear, strong aversion, and
déjà vu [18]. In general, the incidence of seizure recurrence within five years after first-time unprovoked
seizure cases is approximately 26%-35% [19,20]. Therefore, as a rule, antiepileptic drug treatment is not
initiated for first unprovoked seizures. However, because the recurrence rate after the first seizure is higher
in older (66%-90%) than in younger patients, treatment is often initiated after the first seizure [4].
Also, patients with prior brain injury, significant abnormal brain imaging findings, epileptiform abnormality
on EEG, or nocturnal seizures have a higher risk of seizure recurrence. Therefore, treatment with
antiepileptic drugs should be individualized after first unprovoked seizures. Additionally, the epileptic
seizures in our patient significantly impaired his quality of life, which indicated the initiation of
antiepileptic drugs immediately after the first seizure. Novel (or third-generation) antiepileptic drugs have
been developed for use in epilepsy, including perampanel, lacosamide, levetiracetam, and brivaracetam.
Perampanel, lacosamide, and levetiracetam are marketed in Japan, while brivaracetam is not yet available.
Several studies have reviewed the efficacy of perampanel, lacosamide, and levetiracetam for epilepsy
treatment in older patients. However, the most optimal drug remains unclear [5,6], and these drugs are
currently used differently for each patient. In this case, lacosamide was selected because perampanel and
levetiracetam are known to cause psychiatric symptoms.

Management of epilepsy for palliative care
The management of epilepsy in this patient led to a marked improvement in his quality of life during
palliative care. Although the patient ultimately succumbed to complications from ET, his neurological
symptoms were well-controlled, allowing for better communication with his family and more active
participation in his care.

Conclusions
In epilepsy care, both convulsive seizures and psychiatric symptoms are important therapeutic targets.
Lacosamide, which can be administered orally or intravenously and has a low risk of side effects such as
psychiatric symptoms, was chosen for the present patient. Symptom management of epilepsy using
lacosamide might be useful in palliative care for patients with ET. There have been no reports of epileptic
seizures associated with ET in palliative medicine. Therefore, this case report is novel and useful for
psychiatrists engaged in palliative care medicine and liaison consultation psychiatry.
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