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Introduction and Objective

In late 2019, there was the pandemic of
COVID-19 infection worldwide. Therefore, COVID-
19 vaccination development program was the first
priority globally to prevent the disease outbreak.
Abundance of vaccine with many formulations were
produced and distributed to inject for COVID-19
prevention“z. In February 2021, Department of
Disease Control of Thailand firstapproved CoronaVac
(Inactivated SARS-CoV-2 virus, by Sinovac Biotech)
for emergency use authorization. The effectiveness
of CoronaVac is approximately 65.9% for the
prevention of COVID-19, and 86.3% for the preven-
tion of COVID-19-related deaths’.

Among rare vaccination related adverse
events, acute ischemic stroke is one of serious
adverse events reported in many of COVID-19
vaccines; ChAdOx1(Astrazeneca), mRNA-1273
(Moderna), BNT162b2 (BioNTech/Pfizer), and Ad26.
COV2.S (Janssen)®. The stroke following these

vaccinations was explained by vaccine-induced
immune thrombotic thrombocytopenia (VITT)*”. In
Europe, the incidence of acute ischemic stroke
after mRNA or non-replicating viral vector vaccine
was vary between 12.2-65.3 events per 1 million
doses of vaccination®. The data of post-vaccination
ischemic stroke after CoronaVac administration was
still limited®. The study aimed to report incidence
and clinical characteristics of acute ischemic stroke
(AIS) or transient ischemic attack (TIA) after

CoronaVac vaccination in Southern Thailand.

Materials and Methods

This is a retrospective, descriptive, and
multicenter study in Southern Thailand performed

during April 2021 - July 2021. Healthcare centers

which had neurologist and radiologist were invited
to participate in the study. The inclusion criteria
were patients with age of 18 years or more who
developed acute ischemic stroke or TIA after
CoronaVac vaccination within 30 days and under-
went brain imaging (CT or MRI). Patients who
received other vaccinations within 3 months, or
neurological symptoms were better accounted for
by another diagnosis besides acute ischemic stroke
or those whom neuroimaging study suggested
alternative diagnosis were excluded. Acute
ischemic stroke or TIA was diagnosed by neurologist
based on clinical symptoms and brain imaging"
which was reported by radiologist in each center.
Forimaging study, all patients underwent a 64
slide CT scan or 1.5 Testa MRI. Head CT included
non-contrast axial and coronal plain. Head MRI
sequences included axial Diffusion-weighted
imaging (DWI), Apparent diffusion coefficient (ADC),
T2-weighted, Fluid attenuated inversion recovery
(FLAIR), T1-weighted, and sagittal T1-weighted.
Demographic and clinical data were collected.
Stroke severity was graded by National and Institute
of Health Stroke Scale (NIHSS) ranging from 0
to 42, the higher score indicating more severe
neurologic deficit. Outcome was reported as
Modified Rankin ScaleMRS (MRS) ranging from
0-6 (0= no symptoms at all, 1= no significant
disability, 2= slight disability, 3= moderate
disability, 4= moderately severe disability, 5=
severe disability, 6= dead). The study was
approved by the Institutional Ethics Committee,

Faculty of Medicine, Prince of Songkla University.
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Table 1: Demographic and clinical data of patients with acute ischemic stroke or TIA after CoronaVac
vaccination
a)
Characteristics N=68
Sex — no. (%)
Female 54 (79.4%)
Male 14 (20.6%)
Age, Median — (IQR), years 35.5 (29-42.5)
Medical history —- No. (%)
Mone 35 (51.4%)
Has medical history 33 (48.5%)
- Hypertension 6/33 (18.1%)
- Dyslipidemia 5/33 (15.1%)
- Diabetes mellitus 4/33 (12.1%)
- Migraine 4/33 (12.1%)
- old cva 4/33 (12.1%)
Number of injected — No. (%)
1st injection 51/61 (83.6%)
2™ injection 10/61 (16.3%)
Missing data 7
b)

Onset of symptoms -- no. (%)

Less than 1 hour 30 (44.1%)
1-24 hour 21 (30.9%)
> 1 days — 30 days 17 (25%)
Clinical manifestation — no. (%)
Numbness 55 (80.8%)
Weakness 29 (42.6%)
Dysarthria 6 (8.8%)
Facial palsy 4 (5.8%)
NIHSS — no. (%)
) 12/67 (17.9%)
1 39/67 (58.2%)
2 6/67 (8.9%)
3 5/67 (7.5%)
4 4/67 (6%)
5 1/67 (1.5%)
Missing data 1
MRS outcome at follow up day -- no. (%)
0 48/53 (90.6%)
1 5/53 (9.4%)
Missing data 15
Time to complete recovery (MRS 0) — no. (%)
Within 1 day 20/48 (41.6%)
Within 3 days 32/48 (66.6%)
Within 7 days 41/48 (85.4%)
Within 30 days 47/48 (97.9%)
> 30 days 1/48 (2.1%)
Missing data 20

- IQR : interquartile ranges, CVA : Cerebrovascular accident, NIHSS : National and Institute of Health Stroke Scale, MRS :

Modified Rankin Scale
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Statistical analysis

The demographic, clinical data and radiological
data were described. Continuous variables were
described as means and standard deviations
or medians and interquartile ranges (IQRs), as
appropriate. Categorical variables were expressed
as counts and percentages. These data were
adjusted in Microsoft Excel. The incidence was

analyzed as events per 1,000,000 doses.

Results

Twelve medical centers in the southern part of
Thailand participated in the study. Sixty-eight
patients who developed AlS or TIA after CoronaVac
vaccination, 54 (79.4%) were female and median
age was 35.5 years (IQR, 29-42.5) (Table 1).
Underlying medical problems were reported in
48.5% including hypertension (18.1%), dyslipidemia
(15.1%), diabetes mellitus (12.1%), and history of
old cerebrovascular events (TIA, ischemic stroke,
hemorrhagic stroke) (12.1%). The symptoms that

occurred after first vaccine injection were reported

Table 2 :

Thai * Journal * of ® Neurology

in 51 patients (83.6%).

Neurological symptoms occurring within 1 day
after vaccination were reported in 75% and 44.1%
of these had neurological deficit within 1 hour. The
most common manifestations were numbness
(80.8%), followed by weakness (42.6%), dysarthria
(8.8%) and facial palsy (5.8%). The NIHSS at
presentation was graded as 0 (17.9%), 1 (58.2%),
2(8.9%), 3 (7.5%), 4 (6%) and 5 (1.5%). About 90%
of the patients were full recovery (MRS= 0) and 98%
of them had complete recovery within 30 days.

Brain CT scan was done in 85% (58 of 68) and
showed normal in 86% of patients. The abnormalities
findings were old lacunar infarction (25%) and
hypodensity of uncertain nature (75%). MRI and
MRA of the brain were done in 57.3% (39 of 68) and
39.2 % (26 of 68), respectively. Ninety-three percent
of brain MRI in this group was done within 30 days.
Brain MRI reported as acute infarction (positive
DWI) in 10.2% (4 of 39). Brain MRA showed abnor-
malities in 23.1% ranging from mild irregularity to

severe narrowing of intracranial vessels (Table 2).

Radiological reports of patients with AIS or TIA after CoronaVac vaccination

® CT scan of the brain

- CT scan within 24 hours
- Normal CT scan

- Abnormal CT scan

58/68 (85.3%)
17/58 (68%)
50/58 (86.2%)
8/58 (13.8%)

* MRI scan of the brain
- MRI scan within 30 days
- Normal MRI scan
- Abnormal MRI scan
Acute infarction
White matter lesion
Old infarction
* MRA of the brain
- Normal MRA scan
- Abnormal MRA scan
Mild narrowing blood vessel
Moderate to severe narrowing blood vessel

39/68 (57.3%)
27/39 (93.1%)
29/39 (74.3%)
10/39 (25.7%)
4/39 (10.2%)
4/39 (10.2%)
1/39 (2.6%)
26/68 (39.2%)
20/26 (76.9%)
6/26 (23.1%)
3/26 (11.5%)
3/26 (11.5%)

- CT : Computed Tomography, MRI : Magnetic Resonance Imaging, MRA : Magnetic Resonance Angiography
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Four symptomatic patients whose MRI showed
evidence of acute infarction were described in table
3. Half of them had symptoms within 24 hours and
all patients had stroke phenomena within 5 days.
Brain MRA of these patients showed moderate to
severe narrowing of vessel which distributed to
infarct area. Unfortunately, three patients had loss
to follow up, except patient 3 had complete recovery
within 30 days.

Table 3 :

of acute infarction

Vol 41 ¢ NO.I » 2025

During April to July 2021, the government of
Thailand distributed 383,520 doses of CoronaVac
to Southern Thailand mainly for healthcare workers.
The study reported 68 patients who developed
AIS or TIA post-CoronaVac vaccination which
accounted for an incidence of 177.3 events per 1

million doses administered.

Clinical manifestations and neuroradiological findings of patients with brain MRI shown evidence

Patient 1 Patient 2 Patient 3 Patient 4

Medical center Chumporn hospital Chumporn hospital HatYai hospital Trang hospital
Age (years) 49 35 23 49
Sex M F M M
Medical history Hypertension 0Old stroke Mone Diabetes mellitus

Dyslipidemia {Unknown subtype) Hypertension
BMI 286 N_R. 2153 25
MNo. of injection 1 1 1 M.R.
Side of injection Left Left M.R. Left
Onset 2 days 30 minutes 5 days 8 hours
Blood pressure in ER N.R. 165/93 109/59 116/70
Clinical Rt.hemiparesthesia Lt.hemiparesthesia Rt.hemiparesthesia Rt.hemiparesthesia

Rt.hemiparesis Gr.IV Lt hemiparesis Gr.IV Rt_facial palsy

Dysarthria Global aphasia
NIHSS 2 3 5 1
MRI finding acute lacunar acute infarction at acute infarction in acute infarction
infarction at Rt.posterior limb of Lt. MCA territory Lt.occipital lobe
posterior limb of internal capsule
Lt.internal capsule
MRA finding severe narrowing of moderate narrowing short segment of Mot done
P4 of both PCA, at clinoid part of total
moderate narrowing Lt.ICA, severe occlusion/severe
at temporal branch narrowing at P4 stenosis at distal
at Lt MCA segment of RL.PCA M1lsegment of left
MCA with moderate
diminished branches
in left MCA territory
// mild irregularity of
left carotid bulb
Qutcome N.R. MN.R. Full recovery at N.R.

1% F/U visit (18days)

- MRI : Magnetic Resonance Imaging, MRA : Magnetic Resonance Angiography; Sex : M as male, F as female; BMI :

Body-mass index (the weight in kilograms divided by square of the height in meters); Rt. : Right, Lt. : Left; Gr. : Grade

(Motor power grading assess with Medical Research Council’'s scale, 0 as No contraction, 1 as Flicker or trace of

contraction, 2 as Active movement with gravity eliminated,

3 as Active movement against gravity, 4 as Active movement

against gravity and resistance, 5 as Normal power); NIHSS : National Institutes of Health Stroke Scale; MCA : Middle

cerebral artery, PCA : Posterior cerebral artery, ICA : Internal carotid artery; N.R. : Not recorded



Vol 41 * NO.I * 2025

Discussions

The study reported an incidence of AIS or
TIA after CoronaVac vaccination was 177.3 events
per 1,000,000 doses administered. Most of the
patients were female, young adult to middle age,
and classified as minor stroke (NIHSS <4). The
most presenting symptom was hemi-sensory loss.
The prognosis was good and most of them had
complete recovery (MRS= 0).

The study period was the first phase of
CoronaVac distribution to Southern Thailand for
healthcare workers such as physicians or nurses
who closely contacted with the patients. This was
why AIS or TIA were commonly found in young
and female gender in our study. Furthermore,
atherosclerotic risk factors such as hypertension or
diabetes mellitus were found less than 20%.
Unlikely study of Lopez-Mena, et al. from Mexico'",
a nationwide study covering abundant vaccine
types, the patients with ischemic stroke after
CoronaVac immunization were in elderly group and
88% of them had hypertension. In addition, the
incidence of 0.43 per 1,000,000 doses administered
reported in study of Lopez-Mena, et al. was much
lower than that in our study. The discrepancy of
incidence may be due to the difference in method-
ology. Lopez-Mena, et al. included AIS patients who
had acute neurological deficit lasting > 24 hours
and were confirmed by head CT or MRI. Whereas
our study recruited healthcare workers developed
AIS or TIA and imaging to exclude other diagnosis.
Head CT for diagnosis of AIS within 12 hours of
symptoms onset had sensitivity of 0.39'%. AIS with
negative-DWI MRI was reported varied from
7%-29%'>"* and associated with subsequent stroke

or TIA at one year 14%"*. The strongly characteris-
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tics-associated with DWI-negative AIS was poste-
rior circulation ischemia.

Our study showed normal MRI of the brain in
74.3% of patients (29 of 39) with female gender,
mild stroke severity and mostly complete recovery.
Aben, et al.” found that stroke with MRI-negative
patients had lower severity at admission, shorter
duration of stay and better functional outcome at
discharge but less likely diagnosis when compare
to stroke with MRI-positive patients. Physicians
therefore do not exclude acute stroke based only
on MRI-negative.

The most well-known mechanism of COVID-19
vaccine associated ischemic stroke is vaccine-
induced immune thrombotic thrombocytopenia
(VITT) leading to cerebral venous thrombosis.
Laboratory evidence of anti-platelet factor-4
antibody and thrombocytopenia were documented
following vaccination with adenoviral vector-based
vaccine”'®. Thrombosis of intracranial artery is a
rare reported condition from ChAdOx1 nCoV-19 in
the context of VITT'. Whereas inactivated COVID-
19 vaccine (BBIBPCorV, Sinopharm) did not affect
anti-platelet factor-4, profile of antiphospholipid
antibody or clinically increased risk of thrombosis,
ChAdOx1 nCoV-19 (adenoviral vector-based
vaccine) or BNT162b2 (mRNA vaccine) did not
significantly activate fibrinogen-driven coagulation,
plasma thrombin generation leading to clinically
platelet aggregation’. However, Liu J found
consistent alteration in hemoglobin A1C, coagulation
profles and renal function after vaccination with
inactivated SAR-CoV-2 vaccine'’. Three of four
patients with MRI-positive stroke in our study had
atherosclerotic risk factors namely hypertension,
diabetes mellitus, hyperlipidemia and old stroke

together with moderate to severe narrowing of

9
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intracranial arteries. These implied that CoronaVac
might accelerate platelet aggregation or thrombosis
in patients with pre-existing intracranial stenosis.
We suggest to take precaution when vaccinating
people with atherosclerotic risk factors.

Our study reported TIA 41.6% after CoronaVac
vaccination which was not easy to establish
diagnosis, since TIA is defined by transient stroke
symptoms lasting < 24 hours without evidence of
infarction by pathology or imaging. Although,
DWiI-positive MRI was found in 20-60% of TIA who
underwent MRI within 3 days'®, it was not available
in most medical center.

In Thailand, study from the National Health
Security Office’s database in 2021 showedthe
incidence of acute ischemic stroke in patients
aged 15 years or over in Healthy area 12 and 13
(southern part of Thailand) was 335.45 per 100,000
general population (or 3354.5 events per 1 million
population)'™. Apart from this, risk of stroke
associated with SAR-CoV-2 (0.8%-1.4%)"" is much
greater than that associated with vaccination. Our
study reported incidence of ischemic stroke or TIA
after CoronaVac vaccination was 177.3 events per
1,000,000 doses with good functional outcome. This
may imply the necessity and acceptable risk of
vaccine.

In comparison to other vaccines, Cari L, et al.®
reported that incidence of AlS in Europe was 65.3,
53.8 and 12.2 events per 1,000,000 administrations
of Ad26.COV2-S (Janssen-Johnson & Johnson),
ChAdOx1 nCov-19 (AstraZeneca-Oxford), and
BNT162b2 (Pfizer-BioNTech) respectively. While
Lopez-Mena, et al."" reported incidence of AIS in
Mexico from CoronaVac, ChAdOx1 nCov-19 and
BNT162b2 were 0.43, 0.65 and 0.45 events per

1,000,000 administrations respectively. These

Vol 41 ¢ NO.I » 2025

explicitly differences were due to methodology as
mention earlier. Additionally, the incidence of these
study may be underdiagnosed because the
reported events were relied on by healthcare
providers. Furthermore, some cases in the study of
Lopez-Mena occurred in rural settings with limited
medical access. Whereas our reported events were
diagnosed by neurologists and data was collected
from 12 medical centers which widely distributed
over Southern Thailand, making it easy to access
medical services.

This study had some limitations. First, there
were missing data in some centers due to its
retrospective nature. Second, although MRI of brain
is the best modality to detect acute to subacute
ischemic stroke, not all patients with suspected
stroke underwent MRI of brain. Forty-two percents
of AIS or TIA patients in our study underwent only
conventional CT scan (non-contrast axial and
coronal plain) which had sensitivity of 0.39 for
diagnosis of AIS. However, head CT machine
can be adjusted to detect CT “mismatches” by
using plain CT (hypodensity), CT angiogram and
CT perfusion similar to MRI mismatch'. Third,
the CoronaVac vaccination related neurological
symptoms might be underestimate because of
self-limited or mild symptoms. So, the patients did
not visit hospital. The strength of this study was
the accuracy of the data because clinical and
radiographic information were directly assessed by
Neurologists and Radiologists. However, physician
bias could not be excluded for example, a suspect-
ed-stroke patient with uncertain hypodensity on

head CT did not undergo MRI to confirm diagnosis.
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Conclusion

The incidence of AIS or TIA after CoronaVac
vaccination in Southern Thailand was 177.3 events
per 1,000,000 doses administered. Most of the
patients were female, middle age, and graded as
mild severity. The most presenting symptom was
hemi-sensory loss. The prognosis was good and
most of them had complete recovery as well as the

rest of them also had good functional outcome.
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Introduction

Epilepsy is a neurological disorder character-
ized by recurrent abnormal excessive brain activity.
Tiamkao S, et al. 2000, found that the prevalence
rate of epilepsy in Thailand was 7.2 per 1,000
population (approximately 500,000 individuals
with epilepsy). The consequences of epilepsy are
not only seizure complications but also psychiatric
and behavioral issues.” Moreover, it is widely
recognized that epilepsy is associated with
various personal problems, in particular stigma and
depressive disorders.’

Itis crucial that the use of antiseizure medica-
tions (ASMs) commonly cause some adverse events
including psychiatric and behavioral side effects
(PBSEs). These effects range from minor behavioral
changes to severe depressive symptoms, leading
to significant daily impairments. Nevertheless,
individual patients, their relatives and treating
physicians may not be aware of these effects,
causing unattended conditions.”” Additionally,
several patients taking polytherapy (multiple ASMs)
may have higher risk for developing PBSEs.**

Both recurrent seizures and adverse events
from medications would likely adversely impact
personal daily life, potentially leading to non-
compliance or discontinuation of medications.
To identify psychological and behavioral issues
is challenging. Early detection might be helpful
in improving epilepsy care. It is predicted that
some factors, such as age, gender, psychiatric
history, and genetic differences, may pose
risks for developing psychiatric side effects.”™
Understanding the characteristics and knowing the
prevalence and risk factors of psychological issues
from our center would be beneficial as a guidance

for physicians to provide better medical care. The

Vol 41 ¢ NO.I » 2025

aims of our survey were to identify psychological

problems and their associated risk factors.

Material and Methods

1. Participants

Our study was a retrospective cross-sectional
study drawn from outpatient neurology clinic of
Phramongkutklao Hospital. Data was collected from
January 2023 to December 2023. The inclusion and
exclusion criteria for patient selection were as
follows:

Inclusion Criteria:

[] Patients diagnosed with epilepsy at
Phramongkutklao Hospital and receiving
antiseizure medications for at least 1 year

[] Age 18 years or older

[] Patients who could communicate, reading,
and writing in Thai

Exclusion Criteria:

L] Patients diagnosed with pre-existing
psychiatric conditions such as schizophre-
nia, depressive disorder, or generalized
anxiety disorders

L] Individuals with severe disability or
advanced dementia

U] History of substance abuse including

chronic alcoholism

2. Measurement

We collected the results of routine clinic
surveys on psychiatric and behavioral screens.
The routine instruments including Hamilton Anxiety
Rating Scale (HAM-A)"", Patient Health Question-
naire-9 (PHQ-9)", EuroQol-5 Dimension-5 Level
(EQ-5D-5L)"*" and Epworth Sleepiness Scale (ESS)™
were used for detecting anxiety, depression,
quality of life, and hypersomnolence, respectively.

In addition, Distress Thermometer (DT)"® was rated



Vol 41 * NO.I * 2025

for individual’s stress. The details of those psychi-

atric batteries were shown in the appendix.

3. Ethical consideration and statistical analysis

This retrospective study was approved by the
Institutional Review Board Royal Thai Army Medical
Department (R184h/66).

Demographic characteristics were described
as mean with standard deviation (SD), number,
and percent. Discrete data and continuous
data were compared using chi-square test and
t-test, respectively. The statistical analyses were
computed by SPSS version 27.0 for Windows.
The p-value of less than 0.05 indicated statistical

significance.

Table 1. Demographic characteristics (n=52)

Thai * Journal * of ® Neurology

Results

Total of 52 participants, male was 26 (50%)
and the average age was 46.79 years (SD 17.8).
There were 24 (46.2%) participants with epilepsy
who graduated with a bachelor's degree or higher
levels. Approximately 25% were employed. Most
individuals 36 (69.2%) had focal epilepsies. Forty-
seven (90.4%) had seizure free at least 3 months
before the survey. The mean duration of epilepsy
with anti-seizure medication (ASM) treatment was
approximately 11 years. The demographic charac-

teristics were summarized in Table 1.

Variables

Number (%)

Age (yeas): mean * SD
Male gender
Marital status: couple
Education: bachelor degree or above
Occupation: employed
Known focal epilepsies
Known frontal or temporal epilepsies
Controllable epilepsies
Duration of epilepsies (years): mean + SD
Known medication comorbidity
Known CNS comorbidity
History of brain operation
Number of ASMs >1
Visual analog scale: mean * SD (range)
Distress thermometer: mean + SD (range)
PHQ-9: mean £ SD
HAM-A: mean + SD
® Mobility

® Self-care

46.79+17.8
26 (50%)
18 (34.6%)
24 (46.2%)
13 (25%)
36 (69.2%)
17 (47.2%)
47 (90.4%)
11.21£10.6
23 (44.2%)
17 (32.7%)
8 (15.4%)
27 (51.9%)
87.31%15.7
1.63+2.3
2.1343.3
3.98+7.3
1.34+0.8
1.04%0.2

15
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Variables

Number (%)

® Usual activities
® Pain/discomfort
® Anxiety/depression

® Utility

1.19+0.6
1.31x£0.7
1.33+0.9

0.93+0.1

ASM= antiseizure medication, PHQ-9 = Patient Health Questionnaire, HAM-A = Hamilton Anxiety Rating Scale -Anxiety

A small proportion of our participants [n=2
(3.8%)] exhibited depression (PHQ-9210), Table 2.
The analysis revealed several associations with
depression: [1] younger age: mean age with
depression was 24.5 years while without depression
was 47.7 years, (p-value = 0.003), [2] anxiety was
observed as a significant co-morbidity among
individuals with depression, (50% of patients with
anxiety vs. 6% of patients without anxiety having

depression, p-value 0.022), [3] Impact of epilepsy

Table 2. Depression

on Health-Related Quality of Life: it was signifi-
cantly associated between depression and utility
problems indicating non-satisfaction (p-value =
0.047). All individuals with depression (n = 2, 100%)
had problem evaluated by Utility indicating non-
satisfaction, while only 16 (32%) individuals without
depression had problem evaluated by Utility. This
suggests that depression is linked to challenges in

overall health-related quality of life, Table 2.

Variables No depression Depression p-value
(PHQ-9<10) N=50 (PHQ-9>10) N=2

Age (yeas): mean * SD 47.68 £17.6 24.50 3.5 0.003*
Male gender 24 (48%) 2 (100%) 0.245
Marital status: couple 18 (36%) 0 (0%) 0.432
Education: Bachelor's degree or above 23 (46%) 1 (50%) 0.958
Occupation: employed 12 (24%) 1 (50%) 0.441
Known focal epilepsies 35 (70%) 1 (50%) 0.525
Known F or T epilepsies 16 (32%) 1 (50%) 0.472
Controllable epilepsies 46 (92%) 1 (50%) 0.185
Duration of epilepsies (years): mean * SD 11.04+£10.6 15.50+13.4 0.563
Known medication comorbidity 23 (46%) 0 (0%) 0.303
Known CNS comorbidity 17 (34%) 0 (0%) 0.449
History of brain operation 7 (14%) 1 (50%) 0.287
Number of ASMs > 1 26 (52%) 1(50%) 0.735
Anxiety (HAM-A=18) 3 (6%) 1(50%) 0.022*
Problem/non-satisfactory (Utility<1) 16 (32%) 2 (100%) 0.047*

ASM= antiseizure medication, PHQ-9 = Patient Health Questionnaire, HAM-A = Hamilton Anxiety Rating Scale -Anxiety, *

= p-value<0.05
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There were four participants (7.7%) are

classified as experiencing anxiety (HAM-A score

>17). Similarly, anxiety was significantly associated

Table 3. Anxiety

Thai * Journal * of ® Neurology

with depression (p-value 0.022) and Problem
defined by Utility test (p-value 0.011), Table 3

. Anxiety
Variables No anxiety (HAM-A >17) p-value
(HAM-A 0-17) N=48 N=4

Age (yeas): mean * SD 4715 +18.2 4250 +14.5 0.621
Male gender 25 (52.08%) 1 (25%) 0.305
Marital status: couple 18 (37.5%) 0 (0%) 0.171
Education: bachelor degree or above 23 (47.91%) 1 (25%) 0.569
Occupation: employed 12 (25%) 1 (25%) 0.743
Known focal epilepsies 34 (70.83%) 2 (50%) 0.360
Known frontal or temporal epilepsies 17 (35.41%) 0 (0%) 0.271
Controllable epilepsies 44 (91.66%) 1 (25%) 0.341
Duration of epilepsies (years): mean + SD 11.29+ 10.9 10.25+4.9 0.852
Known medication comorbidity 22 (45.83%) 1(25%) 0.398
Known CNS comorbidity 15 (31.25%) 2 (50%) 0.396
History of brain operation 7 (14.58%) 1 (25%) 0.499
Number of ASMs > 1 25 (52.08%) 2 (50%) 0.665
Depression (PHQ-9>10) 1(2.08%) 1(25%) 0.022*¢
Problem (Utility<1) 14 (29.16%) 4 (100%) 0.011*

ASM= antiseizure medication, PHQ-9 = Patient Health Questionnaire, HAM-A = Hamilton Anxiety Rating Scale -Anxiety,
HAM-A Scale: 0-17 = no anxiety, 18-24 = mild anxiety, 25-34 = moderate anxiety, >35 = marked anxiety, * = p-value<0.05

There were 18 participants (34.62%) rated as
people with problem evaluated by the EQ-5D utility

score (Utility < 1), Table 4. It was shown that depres-

Table 4. EQ-5D-5L

indicating non-satisfaction.

sion and anxiety among patients with epilepsy were

statistically significant associated with Utility<1

Utility =1 Utility <1
Variables (No problem) (Presence of problem) p-value

N =34 N =18
Age (years): mean = SD 4521+17.7 49.78+18.2 0.384
Male gender 19 (55.88%) 7 (38.89%) 0.191
Marital status: couple 12 (35.29%) 6 (33.33%) 0.569
Education: bachelor's degree or above 15 (44.12%) 9 (50%) 0.792
Occupation: employed 9 (26.47%) 4 (22.22%) 0.507

17
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Utility =1 Utility <1
Variables (No problem) (Presence of problem) p-value
N =34 N =18
Known focal epilepsies 22 (64.70%) 14 (77.78%) 0.259
Known frontal or temporal epilepsies 11 (32.35%) 6 (33.33%) 0.470
Controllable epilepsies 31(91.18%) 16 (88.89%) 0.572
Duration of epilepsies (years): mean + SD 11.38+12.1 10.89+7.2 0.875
Known medication comorbidity 13 (38.231%) 10 (55.56%) 0.183
Known CNS comorbidity 10 (29.41%) 7 (38.89%) 0.384
History of brain operation 3 (8.82%) 5(27.78%) 0.072
Number of ASM> 1 16 (47.05%) 11 (61.11%) 0.251
Depression (PHQ-9210) 0 (0%) 2 (11.11%) 0.047*
Anxiety (HAM-A>=18) 0 (0%) 4 (22.22%) 0.004*

ASM= antiseizure medication, PHQ-9 = Patient Health Questionnaire, HAM-A = Hamilton Anxiety Rating Scale -Anxiety, *
= p-value<0.05

Among 52 participants, there was only one Epworth sleepiness scale (ESS) score=10, Table 5.

exhibiting excessive daytime sleepiness (EDS), The one with EDS had anxiety as a comorbidity.

Table 5. Hypersomnolence rated by Epworth sleepiness scale (ESS)

No EDS
Variables (ESS score<10) EDS p-value
N (ESS score>10) N=1

Age (yeas): mean * SD 46.82+18.0 45,010 0.920
Male gender 26 (50.98%) 0 (0%) 0.500
Marital status: couple 18 (35.29%) 0 (0%) 0.654
Education: bachelor degree or above 24 (47.06%) 0 (0%) 0.601
Occupation: employed 13 (25.49%) 0 (0%) 0.750
Known focal epilepsies 36 (70.59%) 0 (0%) 0.308
Known frontal or temporal epilepsies 17 (33.33%) 0 (0%) N/A
Controllable epilepsies 46 (90.20%) 1 (100%) 0.904
Duration of epilepsies (years): mean + SD 11.31+£10.6 6.00+0 0.623
Known medication comorbidity 23 (45.10%) 0 (0%) 0.558
Known CNS comorbidity 16 (31.37%) 1(100%) 0.327
History of brain operation 7 (13.73%) 1 (100%) 0.154
Number of ASMs > 1 26 (50.98%) 1(100%) 0.519
Depression (PHQ-9210) 2 (3.92%) 0 (0%) 0.962
Anxiety (HAM-A >=18) 3 (5.88%) 1(100%) 0.010*
Problem (Utility<1) 17 (33.33%) 1 (100%) 0.346

EDS= excess daytime sleepiness, ESS = The Epworth Sleepiness Scale, ASM= antiseizure medication, PHQ-9 = Patient

Health Questionnaire, HAM-A = Hamilton Anxiety Rating Scale -Anxiety, * = p-value<0.05
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Discussion

From our series, it was recognized that there
was only 3.8% with depression and 7.7% with
anxiety among 52 participants that were relatively
well seizure controlled. Depression was associated
with younger age, presence of comorbidity
especially with anxiety, and the presence of utility
problems. Moreover, for Utility from EQ-5D, the non-
satisfaction or Problems case (Utility<1) were
identified more in the group with depression and
anxiety. Therefore, early detection for psychological
and behavioral problems among patients with
epilepsy is necessary. The screening tests for
anxiety, depression and hypersomnolence might
be required for regular services, although it was
found that only one patient in our series recognized
hypersomnolence.

Baibing Chen et al."’, 17.2% reported
psychological and behavioral problems related to
adverse events from antiseizure medications

17,18

(PBSE). In two prototype studies " *, it was found
that levetiracetam (LEV) and zonisamide were
related to the occurrence of PBSE. Compared to
ours, 3.8% psychological and behavioral issues
were found in overall group which were not found
the correlation according to number of medications.
The types of ASMs could not determine the
relationship as the number of sample size was

929 \were conducted to

small. Several studies
determine quality of life among their patients with
epilepsy. It was found that not only seizure control
but quality of life as well as psychiatric and
behavioral conditions were warranted. Our low
prevalence of EDS suggested that number of ASMs
used in our series might not affect daytime sleepi-

ness, contrast to findings from other series.”"*

Thai * Journal * of ® Neurology

In clinical impression, mental health assess-
ment and intervention in epilepsy care are challeng-
ing. A comprehensive, patient-centered approach
is crucial for addressing the complex interplay
between epilepsy, mental health, and overall
quality of life. The strength of our study was to
identify problems apart from seizure control by
using standard screening tools. The weaknesses of
our study were 1) single center, 2) retrospective in
nature and 3) small sample size. Further larger
research, especially a longitudinal prospective
cohort study, would be required to explore the
underlying factors contributing to mental health

issues and utility problems in epilepsy population.

Conclusion

The prevalence of psychological and behav-
ioral problems in patients with seizure controllable
epilepsy at Phramongkutklao Hospital was not high
with 8% anxiety and 4% depression. Anxiety and

depression had affected individuals’ wellbeing.
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panuaziladefitinasanisdedsn Taeldadnde
ayuuldLn Chi-square test 3a Fisher's exact
test, t-test WAL Multivariable logistic regression Tu
ﬁQQﬁQWNL%ﬁI“u%’@ﬂm 95 (95% confidence interval
[CI]) ﬁwumﬂﬁﬂﬁﬂﬁmmmﬁﬁﬁ p-value Uagnan
0.05

WANSANWN

v dl Y o o/ 3| v 4
duoadFunisinendudilasludasniog
= o a X LA
weneanluanesliintuied TuTeAeuw nalAx
v
2561 T4 HWAN 2562 iaunm 421 918 AR@an 13 9
A o v v 'S =2 o X
WAANUIUELIINUTINTANE 408 918 Tuanuauil

189072 3%

410817 10%

NYVEAT 6%
USINANEY 7% .

simzln 7%

AN 3%

YU 7%

Nfne@eTin 130 918 (Fesaz 31.9) filaedniunis
Snwnmvedibadaanssu 331 9e (Fauaz 81.1) vie
finsengsnasu 76 318 (Feray 18.6) ufilaad
nRanunegludmdnuasassd 293 e (Seuay
71.8) d4FN13N®IaIn IW.Aaudaau Tulamu3nng
1 ¥ 1
400 3 auou 115 918 (Feeaz 28.2) taeluinum
o [ %3 & O dl L dl A J
ANTAUATANIIA BneNLELheNnNgn Ae a1une
189 A1 97 978 (Faeay 33.2) 989A9NAREILNE
AN AU 29 98 (Faeaz 9.9) ananimzln
o a o o %
LATENLNEAIAR ATUIUBINEAT 21 78 (FReas 7.2)

(gﬂmw?‘i 1)

U

e
)]
D,

i 4%

13i09 33%

wsiaen 4%

Tnsanse 4%

wend 5%

ginwin 1 glanwnresfilieludawinuasansss

a

areiadnresdinagii 63.4 + 1437 (24-027)
A esandelusnmdauilszans 1 sia 1 Jlaa
dszansaitlulsnaauaulalinga (hypertension; HT)
230 918 (Fagaz 56.4) W1 (diabetes mellitus:
DM) 56 318 (3e818% 13.7) i lalpiutindazaiaviala
SunEn (atrial fibrillation; AF) 20 518! (Fe81a% 4.9) WA
el dFuenazanedudanunrion 18 ;e (aeas 4.4)
uvsreaidaniiean finuuiniigaie basal

ganglion 1131 169 18 (3e81a% 41.4) T0989NAD

subarachnoid hemorrhage AU 61 98 (%‘mm::
14.9), thalamus @713U 57 718 (Feeay 14), lobar
hemorrhage QMUY 46 918 (Fagaz 11.3), ABARAN
Iﬁ%u@ﬁ‘ﬁ (subdural hemorrhage) AU 39 978
(Fatiaz 9.5), anasdau cerebellum a7uU 19 318l
(asaz 4.7), ANuaNed (brainstem) a7W3U 12 38
(Gatiaz 2.9) Laziaemeenlulnsaingues (intraven-
tricular hemorrhage; IVH) MU 5 978 (Faeaz 1.2)
AINANAL (gﬂmwﬁ' 2)
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Auvlavasdonaanludauag

Brainstem, 2.9% IVH, 1.2%

SDH, 9.5% ‘
SAH, 15.0%
Lobar, 11.3% /A

Cerebellum, 4.7% Thalamus, 14.0%

Basal ganglia, 41.4%

simwi 2 sumisesideniieanluaned

AuFUTaTARALINGL 161.8£315/91.6+  faaan: MEunnsnmdaeniatinda 153 e (3asl
21.4 mmHg szAuANIANFausnFulsziiuann  ax37.5) sztnaMeUlNELNAIAY 6.7 + 8.7 F1
Glasgow Coma Scale (GCS) score L’agﬂﬂﬂ‘ﬁl 10.2 (Iﬁl’l’j‘%‘lﬁl 1)
£ 4.4 pzuuy TBunmsfeudeniads 37.8 £ 42.6

(%
=1

A19199 1 dayaniugiuvesiilas (Demographic data)

99

ANHUEAANEN AU jasaz

’ﬂ’lilql’ilail (mean + SD) 63.4+14.3
nguang < 40 1 21 5.1

41-60 1 154 37.8

> 601 233 57.1
WA T8l 222 54.4

Wil 186 45.6
Tsailszanna

DM 56 13.7

HT 230 56.4

AF 20 4.9
1lszdRn9lden warfarin 18 4.4
FLMUTIRIARADAN

Basal ganglion 169 41.4

Thalamus 57 14.0

Lobar 46 11.3
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AnHUEHANEN AU fauay
Cerebellum 19 4.7
Subarachnoid hemorrhage (SAH) 61 15.0
Subdural hemorrhage (SDH) 39 9.5
Brainstem 12 2.9
Intraventricular hemorrhage (IVH) o) 1.2
SBP wsn5U (mean + SD) 161.8 +31.5
DBP wsn5u (mean + SD) 91.6+214
GCS usnfuLads (mean * SD) 102+ 4.4
GCS wsnsu 3-4 ATULUL 62 15.2
5-12 ALY 179 43.9
13-15 AZILUY 167 40.9
13umsnauLaan (mean + SD) 38.1+42.7
3umsnaulaan > 30 Aaaang 124 41.1
finaneanlulnsaiauas (VH) sansan 221 54.6
Asunsensn 153 375
STEATLIRTUWAU SN. (mean £ SD) 6.7+87

dl o v a o o dld 1 a
Lmuwmj@mf;mewmﬁ%wm@mm@mm

v

Fdungn (subdural hemorrhage) FLALAINHNALTA

al

nlugielsavaenidaenanesaiinimenaaniagld
anm logistic regression agunaluglues odd ratio
(OR) uazdaspnuitesiuifasas 95 nanudn lunns
ALY univariable analysis Wuiladanang

o

TladeRduRusAan 1AL dimn LALA ALriaAanean

Tnanusndu szauANiansausniu PBunsieu
aen N3RienaanlulnsaNeITINMag AZLL ICH
score N3 lAFUBNNgNALARL (statins) Twszndnenng
fEAa llNNENLNa LaZIzazlnaNuaul NI
(N34 2)

AN59% 2 Msdesvitiadafinasienis@edinlagldadia Univariable logistic regression

VAETan FRATI6
Clinical Characteristics (n = 130) (n = 278) OR  p-value 95% CI
n (%) n (%)

angiade (1) (mean + SD) 619  +143 641  +143 099  0.143 0.97-1.00

ang > 80 1l (n, %) 20 33.3 40 66.7 1.08 0.791 0.60-1.94

LA 74 56.92 148 53.24 1.16 0.486 0.76-1.77
TsAiszanaa

M (n, %) 20 15.4 36 12.9 1.22 0.506 0.68-2.21

T (n, %) 67 51.5 163 58.6 0.75 0.179 0.49-1.14

AF (n, %) 4 3.1 16 5.8 0.52 0.251 0.17-1.59
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1ReTam SAATIR
Clinical Characteristics (n = 130) (n = 278) OR  p-value 95% ClI
n (%) n (%)
N9 ke Warfarin (n, %) 3 2.3 15 5.4 0.41 0.169 0.12-1.46
AunUaLaanaan (n, %)
Basal ganglion 62 47.7 107 38.5 1.00
Thalamic 14 10.8 43 155 056  0.096 0.28-1.11
Cerebellum 5 3.8 14 5.0 0.62 0.374 0.21-1.79
Lobar 12 9.2 34 122 060  0.182 0.29-1.26
SAH 23 17.7 38 13.7 1.04  0.888 0.57-1.91
SDH 5 3.8 34 122 025  0.007 0.09-0.68
Brainstem 7 5.3 ® 1.8 2.41 0.146 0.73-7.94
IVH 2 1.5 3 1.1 1.15  0.880 0.18-7.07
SBP (mmHg) (mean + SD) 166.7 377 1595  27.9 1.00  0.032 1.00-1.01
DBP (mmHg) (mean + SD) 944 265 903 200 1.00  0.089 0.99-1.02
GCSs LLen%'umﬁﬂ (mean = SD) 6.3 3.5 12 3.5 0.68 <0.001 0.63-0.73
GCS wsnsu
13-15 AZLLLU 13 10.0 154 55.4 ref - -
5-12 AU 63 485 116 417 643  <0.001  3.38-12.25
3-4 AZLUU 54 415 8 28 7996 <0.001 31.43-203.41
Fnmsnaulaan (ml) 643 527 251 29.1 1.02  <0.001 1.01-1.03
(mean = SD)
3amsnautaan > 30 mi (n, %) 66 66.0 58 287 482  <0.001 2.88-8.06
finanaanlulnsuiauas (IVH) 107 82.9 111 413 692  <0.001  4.12-11.60
F2uma8 (n, %)
saalsn Infratentorial (n, %) 14 10.7 18 6.5 174  0.137 0.84-3.62
Total ICH score (mean + SD) 2.88 1.11 1.28 119 286  <0.001 2.30-3.56
lasungeinga (n, %) 42 32.3 111 39.9 072  0.139 0.46-1.11
FTALLININITIALNAA (TH.) 12.89 1329 2098 32.02 098  0.152 0.96-1.00
(mean = SD)
fann1sinsiumae (n, %) 18 13.8 23 8.3 1.78 0.084 0.92-3.43
lasuenngu Statins (n, %) 2 1.5 37 133 010  0.002 0.02-0.43
lailasnwaalu ICU (n, %) 127 977 259 931 310 0072  0.90-10.69
FTAZLIATUAY TW. (mean  SD) 377 607 7.99 939 089  <0.001 0.84-0.94

gAdumrupunansznuaesiladaudaziaded  dunfesar 95 MuuaATEEAyn9atian p-value
aandn 0.05 wawudn tadeNduiusaanisidemin

1#uri @1 (OR 0.97; 95% CI=0.95-0.99; p=0.029),

' ' a aa ¥ . . L
danamanis@aTinlne’ld multivariable logistic
regression slugﬂ‘ﬂm odd ratio (OR) LATTINANNNLTD
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ALULNIARARANLTIUATUENEY (OR 31.93; 95%
Cl=2.15-474.13; p=0.012), 1Bum3fau@endiun
nq1 30 Aadans? (OR 2.84; 95% CI=1.21-6.67;
p=0.016), 3xAUAMNFANGD (GCS) wansuRtiaandn
13 ATLUU ‘Emmfmxﬁummiﬁﬂﬁqﬁ 5-12 AZWUY
(OR 5.97; 95% Cl=2.10-16.98; p=0.001) Laz14
izﬁummi’ﬁﬂﬁq‘ﬁ' 3-4 AzLUL (OR 36.58; 95%

Vol 41 ¢ NO.I » 2025

C1=9.49-140.89; p=<0.001), éﬁﬁmmﬁ@m@nlu
Tnsatihanasdangas (OR 4.26;95% CI=1.79-10.15;
p=0.001), ﬁjﬁﬁimﬂizﬁﬁﬁmﬂmmmm (OR 3.63;
95% CI=1.23-10.69; p=0.019) uazffll&inmei
luvagilaedngi (OR 7.09; 95% Cl=1.05-48.11;
p=0.045) (mmﬁi 3)

AN 3 N3aAziladeniinarenisidetinlae Eatia Multivariable Logistic Regression

Clinical Characteristics Crude Adjusted p-value [95% CI]
OR OR
a1 () 0.99 0.97 0.029 0.95-0.99
WAL 1.16 0.93 0.843 0.44-1.95
Tsmiszansin
DM 1.22 3.63 0.019 1.23-10.69
HT 0.75 1.00 0.999 0.48-2.09
AF 0.52 1.18 0.911 0.06-23.33
g8 e Warfarin 0.41 0.56 0.705 0.03-11.67
ALULaAeAREN
Basal ganglion ref ref - -
Thalamic 0.56 1.05 0.923 0.36-3.05
Cerebellum 0.62 1.91 0.488 0.30-12.07
Lobar 0.60 1.51 0.433 0.54-4.22
SAH 1.24 2.74 0.433 0.22-33.99
SDH 0.25 0.57 0.802 0.01-46.82
Brainstem 2.41 31.93 0.012 2.15-474.13
SBP (mmHg) 1.00 1.01 0.251 0.99-1.02
DBP (mmHg) 1.00 0.99 0.721 0.98-1.01
GCS wsnsu 13-15 AZLUY ref ref - -
5-12 AZWUY 6.43 5.97 0.001 2.10-16.98
3-4 AZLUY 79.96 36.58 <0.001 9.49-140.89
3umsnaulaan > 30 m 4.82 2.84 0.016 1.21-6.67
finamaanlulnsuiauas (VH) sandas 1.15 4.26 0.001 1.79-10.15
laFunnseingia 0.72 1.52 0.333 0.65-3.58
e nnsdngansag (n, %) 1.78 3.07 0.062 0.95-9.96
leFuangu Statins (n, %) 0.10 0.76 0.722 0.12-4.94
lailasnsnmalu ICU (n, %) 3.10 7.09 0.045 1.05-48.11
TLHZLAIATNITURU TN. 0.89 0.94 0.056 0.88-1.00
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NM3EENATATasialaan (hematoma expansion)
LLazﬁuﬁuﬁrﬁuﬁmmmaﬁﬁu%ummﬁﬁﬂdﬂﬁm&mw
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Introduction

Acute ischemic stroke is an important health
burdens in Thailand. According to previous record
the prevalence of acute ischemic stroke is 1.88%
among Thai population aged over 45 years and also
conducted as an important cause of death with over
50,000 deaths annually and 50-60% of the stroke
survivors are still suffered from disability." The
prevalence of poststroke depression could be upto
72.5%.

Risk factors of post stroke depression were
psychological problems prior to stroke events,
female gender, age under 70, severity of acute
ischemic stroke, post stroke functional impairment.
The protective factor was appropriate social and
family supports.”® The association between types
of stroke and post stroke depression demonstrated
different results from each study.”

The stroke survivors with depression were
found having lower quality of life in all aspects and
higher all cause mortality compared with those

without depression.”®

Objective

1. To assess the prevalence of post stroke
depression in patients with acute ischemic stroke
in Rajavithi hospital

2. To assess the risk factors of Post stroke
depression in patients with acute ischemic stroke

in Rajavithi hospital

Materials and Methods

Study designs and settings

This cross-sectional study was approved by
Rajavithi research ethics committee, Bangkok,
Thailand. The study was conducted at the Neurol-

ogy department in Rajavithi hospital. Recruitment

of study participants was performed from January
1%, 2022 to December 31%, 2023.

Study participants

Patients with acute ischemic stroke who
admitted in Rajavithi hospital in the period of
January 1%, 2022 to December 31%, 2023 were
enrolled. All participants were provided written

informed consent.

Inclusion criteria

e Aged over 18 years

e Diagnosed with acute ischemic stroke
within 7 days after the event according to
recorded history, physical examination,
radiographic diagnostic investigation
including CT and MRI

e All patients were admitted at stroke unit,
Rajavithi hospital

e Patients who were completely evaluated for
post stroke depression in 0-7 days after the
stroke event

Exclusion criteria

e Incomplete information recorded in the
hospital database

e Unable to evaluate the depression ques-
sionaire

e Patients with pre-existing depressive condition
prior to the stroke onset

Withdrawal criteria

e Subjects refuse to participate in the research

Sample size calculation

The data were collected from patients admitted
in Rajavithi hospital in the period of January 1%, 2022
to December 31%, 2023. Using one proportion for-

mula.’
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Zf%p(l—p)

n=

2
d
n = sample size
Zm2 = area under the curve
a =0.05is1.96
P = prevalence of post stroke depression

as 42.5 according to the study by Fred Stephenet
al.”in 2015, P =0.425

d = standard deviation 20% of p-value
thus d = 0.20 x 0.425 = 0.09

The number of sample size was calculated

n=(1.96)> x 0.425 (1-0.425)
(0.09)

n = 116 subjects + missing data 10%
= 130 subjects
Therefore, the sample size should be 130

subjects

Material and Method

We collected demographic information of each
participant including: gender, age, income, mariatal
status, education level, underlying diseases,
occupation, smoking status, current medication,

reimbursement method.

Vol 41 ¢ NO.I » 2025

Clinical information including: severity of
ischemic stroke using NIHSS, types of ischemic
stroke (TOAST classification), functional impairment
(mRS), duration from the stroke event until the point
depression assessment was done(days)

The post stroke depression status was evalu-
ated by standard quesionaire (2Q-9Q-8Q)

Statistical analysis

Descriptive statistics

Categorial data were reported as percent,
continuous data with normal distribution were
reported using mean and SD, continuous data with
abnormal using interquartile range; IQR, percentile

rank

Inferential statistics

Comparation of categorical data using
Chi-square test or Fishers’ exact test or McNemar
test. Comparation of continuous data in two distinct
groups of population using student T-test (normal
distribution), Mann-Whitney U- test (abnormal
distribution). Analysis of statistically related using
BinaryLogistic regression, OR (95% Cl) with P value
of <0.05
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Results

Table 1. Demographic data and clincal characteristics (n = 129)

Demographic data n (%)
Gender
Female 78 (60.5)
Male 51 (39.5)
Age (years), Mean+SD 58.11£13.77
Mariatal status
Married 83 (64.3)
Single, divorced, widowed 46 (35.7)
Occupation
Freelance 81 (62.8)
Business owner 16 (12.4)
Government officer 5(3.9)
Retired 5(3.9)
Others 22 (17.1)
Education
Below bachelor degree 88 (68.8)
Bachelor degree 35 (27.3)
Over bachelor degree 5(3.9)
Average income per month
< 20000 97 (75.2)
20,001-30,000 18 (14.0)
30,001-40,000 7 (5.4)
> 40,000 7 (5.4)
Smoking status
Never smoke 90 (69.8)
Current smoke 27 (20.9)
Ex smoke 12 (9.3)
Reimbursement (Medical service payment method)
Universal coverage forThai citizen 86 (66.7)
Social security 29 (22.5)
Healthcare benefit for government officer 13 (10.1)
Healthcare benefit for state enterprise officer 1(0.8)
Pre existing medical condition 94 (72.9)
Hypertension 75 (79.8)
Dyslipidemia 46 (48.9)
Type 2 diabetes mellitus 32 (34.0)
Old CVA 23 (24.5)
Coronary artery disease 13 (13.8)
Valvular heart disease 13 (13.8)
Atrial fibrillation 9(9.6)
Chronic kidney disease 9(9.6)
Cirrhosis 1(1.1)
Current medication 82 (63.6)
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Table 1 demographic data demonstrated
that 60.5% of the subjects were female, mean
age of 58.11%13.77years, 64.3% were married,

62.8% freelance, 68.8% complete education under
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bachelor degree, 69.8% never smoke, 75.2%
earned average income less than 20,000 THB,
72.9% had pre-existing medical condition which is

mainly hypertension (79.8%).

Table 2. Clinical characteristics (n = 129)
Clinical characteristics n (%)
Types of ischemic stroke (TOAST Classification)
Lacunar infarction 87 (67.4)
Large artery atherosclerosis 24 (18.6)
Cardioembolic stroke 15 (11.6)
Stroke due to other etiology 3(2.3)
Severity of neurological deficit (NIHSS), Median (Q1-Q3) 3(1-14)
mild (0- 4 points) 98 (76.0)
moderate (5 - 25 points) 31 (24.0)
severe (> 25 points) 0 (0.0)
Post stroke functional impairment (mRS), Median (Q1-Q3) 2(1-4)
None or mild impairment (0 - 2 points) 101 (78.3)
Moderate to severe impairment (3 - 6 points) 28 (21.7)
Duration from stroke onset until depression assessment (days), Median (Q1-Q3) 1(0-3)

Table 2 clinical characteristics data revealed
that 67.4% of subjects had lacunar infarction. The
majority of the subjects (76.0%) had mild neuro-
logical deficit (NIHSS 0-4) with the median NIHSS

score of 3. Post-stroke functional impairment was

mild in 78.3% of the casese with median mRS score
of 2. The median duration from the onset of cerebro-
vascular disease to the assessment of depressive

symptoms was 1 day, range from 0 to 3 days.

Table 3. Post stroke depression status (n = 129)
Post stroke depression n (%)
Depression
Without depression 100 (100.0)
With depression 0(0.0)
Evaluation of screening 2Q questionnaire, Median (Q1-Q3) 0(0-1)
point 127 (98.4)
1-2 point 2 (1.6)
Evaluation of 9Q questionaire (n = 2), Median (Q1-Q3) 0(0-5)
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Table 3 the prevalence of post stroke depres-

sion in this study was 0%.

Discussion

According to data collection and analysis, this
research demonstated that the prevalence of post
stroke depression is 0 in Rajavithi hospital.

The majority of study population consists of
female (60.5%) mean age 58.11 years and lower
education status which 68.8% lower than bachelor.
75.2% has income lower than 20,000 THB. 69.8%
never smoke. 72.9% had preexisting comorbid,
mainly hypertension (79.0%)

The majority of this study population has minor
stroke with NIHSS 1-4 at the number of 76.0% and
78.3% has mild disabling (MRS 0-2). 67.4% were
diagnosed as lacunar infarction.

The evaluation of depression using 2Q-9Q-8Q
questionnaire with sensitivity of 73 and specificity
of 90. A recent guideline from American Heart
Association and American Stroke Assocication
recommended the CES-D and GDS as valid tools
for screening for depression among stroke subjects
(with 93.3% sensitivity and 94.2% specificity). Due
to the lower sensitivity of the test used in this study,
the ability to detect depression might be lower than
other studies.

According to multiple meta-analysis studies
the prevalences of post stroke depression may
varies at the different time intervals.”'® The
meta-analysis published in 2013°demonstrated that
the prevalence of post stroke depression was
highest at the duration of 6-12 months after stroke
onset with the number of 33%. Another study in
Thailand in 2014 using TGDS to evaluate post stroke
depression found that the prevalence of post stroke

depression was 72.5%.”

Thai * Journal * of ® Neurology

The evaluation of depression at different time
point in our study could be the explaination why
prevalence of post stroke depression was lower
compared to previous studies.

Multiple studies revealed that one of significant
risk factors of post stroke depression was post stoke
functional impairment.*® Some study found that low
socioeconomic status, smoking, low education
level, severe neurological deficit (higher NIHSS) was
statistically associated with post stroke depression
as risk factors. "’

In our study the majority of the enrolled patients
had mild neurological deficit (NIHSS 1-4) and mild
functional impairment (mRS 0-2) with the number of
76.0% of 78.3% repectively.

These clinical characteristics of the majority of
the study population probably explain the low

prevalence of post stroke depression in our study.

Conclusion

Our study demonstrated that the prevalence
of post stroke depression in patients with acute
ischemic stroke in Rajavithi hospital was found to
be 0 at 0-3 days after stroke onset. The information
from the study can be applied for further research
assessing post stroke depression at the different

time periods.
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Introduction

Parkinson’s disease (PD) is characterized by
the loss of dopaminergic neurons which causes
slowed muscular movement and motor rigidity. PD
is a progressive and incurable disease and results
in extensive utilization of health and community
services. The Thailand PD Registry in March 2011
had estimated the prevalence of PD was 126.83/
100,000 in urban areas and 90.82/100,000 in rural
areas.’

Parkinson's disease is clinically defined by
the presence of bradykinesia and at least one
additional cardinal motor feature (rigidity or rest
tremor), as well as additional supporting and exclu-
sionary criteria.*® Bradykinesia is the prerequisite
for PD diagnosis ° which makes accurate identification
of bradykinesia pivotal. It can be evaluated by a
subjective judgment of several tasks, such as finger
tapping, pronation-supination movements, toe
tapping, and foot tapping. ° Clinical ratings scale
assessments have been developed to measure
bradykinesia, the Unified Parkinson's Disease
Rating Scale (UPDRS), and the Movement Disorder
Society revision of the UPDRS (MDS-UPDRS).’
Although, they are based on objective face-to-face
examination of a patient, clinical judgment, and
some degree of subjectivity are involved. Interrater
reliability regarding finger tapping produces
coefficients that vary between clinicians, ranging
from inadequate to exceptional reliability.®'*""21%1
These studies suggest that bradykinesia assessment
depends on subjective scoring by a physician,
relying on clinical experience and having limited
capability in detecting mild bradykinesia.

Despite clinical scales remaining the gold

standard for most researchers and regulatory
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agencies, various technology-based tools have
been developed to quantify bradykinesia more
objectively. In our study, we employed a computer
vision technique called MediaPipe Hands to detect
finger tapping in videos and convert it into a graph.
The aim was to assess the inter-rater reliability of
three neurologists using this tool to grade MDS-
UPDRS for the finger taps test.

Patients and Method

The participants were categorized into two
distinct groups. Initially, the first group comprised
patients who had recently received a diagnosis of
idiopathic Parkinson's disease at the Neurological
specialty outpatient department of Srinagarind
Hospital, Khon Kaen University. The second group
consisted of individuals from the healthy population.

The inclusion criteria necessitated that all
participants be at least 18 years old prior to the
recording date. Conversely, the exclusion criteria
comprised individuals who displayed an inability to
freely mobilize both hands due to factors such as
intense pain, joint contracture, profound muscular
debilitation, or the incapacity to execute a finger
tapping test for 10 seconds. Furthermore, participants
who displayed an inability to adhere to instructions
or experienced severe dementia were also excluded
from the study.

All participants were recorded performing a
finger tapping test for 10 seconds (Figure 1). The
video was processed using our tool, a computer
vision machine learning based on MediaPipe
Hands®, to detect hand movement. MediaPipe
Hands is a GoogleAl project that tracks hand and
finger movement using 21 different points on each
hand. We measured the distance between landmark
number 4 (THUMB_TIP) and 8 (INDEX_FINGER_
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TIP) to determine the amplitude of the graph (Figure

2). We compared the amplitudes of each video to

the first amplitude and plotted the correlation graph.

(Figures 3 and 4)

Figure 1: lllustrative images depicting participants performing the finger tap test,

commencing with the largest amplitude (left) and the lowest amplitude (right).

SLENoMBWNSO

—

WRIST 11. MIDDLE_FINGER_DIP
. THUMB_CMC 12. MIDDLE_FINGER_TIP
THUMB_MCP 13. RING_FINGER_MCP
THUMB_IP 14. RING_FINGER_PIP
THUMB_TIP 15. RING_FINGER_DIP

INDEX_FINGER_MCP 16. RING_FINGER_TIP
. INDEX_FINGER_PIP 17. PINKY_MCP
INDEX_FINGER_DIP 18. PINKY_PIP

. INDEX_FINGER_TIP 19. PINKY_DIP

. MIDDLE_FINGER_MCP  20. PINKY_TIP

. MIDDLE_FINGER_PIP

Figure 2: Hand-tracking landmark from MediaPipe °

We employed a randomization technique to
select videos from a pool of 94 participants, which
were subsequently evaluated by a panel of three
neurologists.

The raters utilized the MDS-UPDRS part Ill for
the rate severity of bradykinesia through the finger
tapping test. '° Following the initial process, the
same clinicians reevaluated the identical videos,
this time incorporating the graph. Our study

involved a comprehensive analysis of inter-rater

agreement in the rating MDS-UPDRS scale of
idiopathic Parkinson’s disease using the finger
tapping assessment, both before and after observing
the graph.

For measuring inter-rater reliability Krippen-
dorf's alpha was used to determine if inter-rater
reliability showed improvement after seeing the
Amplitude-time correlation graph. Krippendorf's
alpha was suitable for nominal data for more than

2 raters and also categories.
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Table 1: Baseline characteristics of participants

Table 1. Demographic profile of patients with idiopathic Parkinson’s disease and controls

Overall PD Control P-value

Number of subjects 94 a7 47
Age at study 60.5 63.0 58.0 0.115
Male, n (%) 39 (41.5) 28 (59.6) 11 (23.4) 0.001
Handedness, right, n (%) 81 (86.2) 42 (89.4) 39 (83.0) 0.55
Symptom side

- Right 15 (41.7) 15 (41.7)

- Left 19 (52.8) 19 (52.8)

- Bilateral 2 (5.6) 2 (5.6)
Hoehn & Yahr stages (median) 2.0[1.0,2.5] 2.0[1.0,2.5]
MDS-UPDRS

- Right 1.0 (1.2) 1.9 (1.0) 0.0 (0.0) <0.001

- Left 1.1(1.2) 2.1(0.7) 0.0 (0.0) <0.001
Right
Number of tap count 21.6 (8.7) 17.7 (8.2) 25.5 (7.3) <0.001
Amplitude difference 1°-5" tap 4.2(17.1) 9.5 (18.7) -1.1 (13.5) 0.002
Amplitude difference 1°-7" tap 7.1(21.1) 15.0 (24.1) -0.7 (13.9) <0.001
Amplitude difference 1°-10" tap 11.8 (25.6) 22.3 (29.5) 1.3 (15.2) <0.001
Mean amplitude of right side, % (SD) 78.0 (14.7) 70.5(16.6) 85.6 (6.6) <0.001
Left
Number of tap count 21.6 (7.6) 17.7 (5.9) 25.4 (7.2) <0.001
Amplitude difference 1°-5" tap 2.3(16.4) 6.5 (18.6) -1.8(12.8) 0.014
Amplitude difference 1°-7" tap 6.8 (19.0) 13.7 (22.7) -0.1 (10.9) <0.001
Amplitude difference 19-10" tap 9.8 (21.7) 19.1 (25.6) 0.6 (11.3) <0.001
Mean amplitude of left side, % (SD) 79.1(10.5) 74.7 (10.8) 83.5 (8.0) <0.001

Finger Tapping Test

Right hand Right hand
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Figure 3: Amplitude-time correlation graph comparing the controlled group (Left)
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C: MDS-UPDRS 2 D: MDS-UPDRS 3

E: MDS-UPDRS 4

Figure 4: Examples of amplitude-time correlation graphs for each participant, determined by the

MDS-UPDRS assessment (graded on a scale from 0 to 4), are shown in sections A to E, respectively.

Result _ _ o
group comprised males. The duration of parkinsonism

The demographic and clinical characteristics ~ symptoms ranged from 1 to 5 years, with an average
of 94 participants are detailed in Table 1. In the  duration of 2 years. Regarding UPDRS scores, the
PD group, there was a predominance of male PD group exhibited an average score of 1.9 for the

participants (59.6%), while only 23.4 of the control right hand and 2.1 for the left hand, whereas the
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control group scored 0 for both hands. No significant
differences were observed between the PD and
control groups concerning the age at the time of the
study (63 years [range: 56.0-66.5] for PD group vs.
58 years [range: 47.5-68.5] for the control group,
P-value = 0.115) and handedness (89.4% right-sided
in the PD group vs. 83% in the control group, P-value
= 0.550).

From the amplitude-time correlation graph
comparing the two groups, significant differences
were observed in the number of tapping occur-
rences. Specifically, the right hand exhibited 17.7
taps compared to 25.5 taps (P-value<0.001), while
the left hand showed 17.7 taps compared to 25.4
taps (P-value<0.001). Additionally, the mean
amplitude percentage differed significantly between
the right hand (70.5% vs. 85.6%) and the left hand
(74.7% vs. 83.5%) (P-value<0.001). Furthermore,
when examining the amplitude difference for the
right side between the 1st and 5th tap, it was found
to be 9.5 compared to -1.1 (P-value 0.002).
Similarly, the amplitude difference for the right side
between the 1st and 7th tap was 15.0 compared to
-0.7 (<0.001), and between the 1st and 10th tap, it
was 22.3 compared to 1.3 (<0.001). Likewise, the
amplitude difference for the left side between the
1st and 5th tap was 6.5 compared to -1.8 (P-value
0.014). Moreover, for the 1st and 7th tap, the
amplitude difference was 13.7 compared to -0.1
(<0.001), and for the 1st and 10th tap, it was 19.1
compared to 0.6 (<0.001), respectively.

After analyzing the reliability for diagnosing
using Krippendorff's alpha measures, it was
determined that the inter-rater reliability ratings for
the pre-seen graph were 0.71, while those for the

post-seen graph were 0.71 for each side.
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Discussion

The results revealed Krippendorff's alpha
values for the pre- and post-seen graphs of the right
hand were 0.71 and 0.71, and for the left hand, they
were also 0.71 and 0.71, respectively. These values
indicate a moderate-to-good level of agreement
within both groups. The similarity in values for
the Amplitude-time correlation graph in our study
suggests that it did not contribute to an enhancement
in agreement among neurologists.

In a study by Williams et al., inter-rater
reliability among 21 specialists in the movement
was measured to be ICC = 0.53, CLMM-ICC = 0.65,
indicating a moderate level of agreement for
MDS-UPDRS, slightly lower than the agreement
observed in our study."" In a study by Rabey et al.,
the inter-rater reliability of finger tapping, as
determined by UPDRS grading, reported Kendall’s
W values of 0.84 and 0.87, indicating good
agreement and a higher level of agreement
compared to our study.'* Heldman et al. discovered
that the correlation coefficients for inter-rater
reliability were 0.72, indicating a moderate-to-good
level of agreement.”® Similarly, Vignoud et al. found
an ICC score of 0.792, falling into the category of
good agreement.” Based on the aforementioned
comparable studies, the inter-rater reliability of our
baseline falls within the average range observed in
all studies, demonstrating a level of agreement that
can be described as moderate to good.

Our study exclusively employed video recordings
captured by various devices, with smartphones
being the predominant choice. These recordings
were manipulated using MediaPipe Hands to
generate graphical representations. Within the

domain of analytical methodologies, the viewpoints
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of neurologists possess the highest significance in
the diagnostic procedure, while artificial intelligence
(Al) functions solely as an ancillary support.
Consequently, this method exhibits greater potential
for seamless integration into real-life medical
practices than a fully autonomous Al detection
system, encouraging reliance on the diagnostic
outcome.

Possible reasons for the lack of improvement
in the agreement of the Amplitude-time correlation
graph can be enumerated. Firstly, our study
focuses on the concordance among raters rather
than the accuracy of the diagnosis. The factor of
raters, specifically neurologists, may not be
sufficiently acquainted with the graph, and familiar-
izing themselves with it through practical experi-
ence could potentially enhance the level of agree-
ment. Furthermore, the neurologists' familiarity with
working with patients diagnosed with Parkinson's
disease in their clinical practice could also influence
both the accuracy and agreement. Secondly, the
factor of participants should be considered. It is
conceivable that in a certain subset of individuals
suffering from Parkinson's disease, tremor could
manifest as the primary symptom, in addition to the
presence of bradykinesia. This combination of
symptoms could have a detrimental impact on the
accurate interpretation of visual and graphical data,
potentially leading to erroneous conclusions.
Thirdly, the assessment of the finger taps test
within the MDS-UPDRS part lll poses a considerable
obstacle for clinicians and gives rise to challenges
in terms of visual comparisons between successive
grades, such as 0 and 1 or 1 and 2. Within this
sequential grading, the graph may not exhibit
sufficient dissimilarity to enable determination by

the clinician, thus indicating a need for further
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refinement. Lastly, the factor of analysis must be
taken into account. Our examination did not include
analyzing how MediaPipe hand tracking performs
in high-quality versus low-quality videos, which was
a distinction made in a previous study by Islam
et al.” Notably, variations in pose and hand angle
were identified in their research, and it is plausible
that these factors could introduce potential implica-
tions for the study outcomes.

The future trajectory for diagnosing Parkinson's
disease is inclined toward employing Al as a means
of enhancing accuracy and achieving consensus
among clinicians. Consequently, it may be necessary
to assess the comparative accuracy of Al versus
human capabilities using the MediaPipe Hand track
method. To facilitate this investigation, our evaluators
may need to possess a degree of familiarity with
the graphical representation in order to discern
the disparities that exist across varying levels of

contiguity grading.
Conclusion

While itis true that the amplitude-time correlation
graph may not enhance agreement among evalu-
ators in the present study, as previously mentioned,
the utilization of Al-assisted detection methods for
diagnosing Parkinson's disease in the future has
the potential to enhance both accuracy and agree-

ment among clinicians.
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10 541 (7.1) 310 (4.0) 154 (2.0) 72 (1.0) 5(0.1)
>10 4(0.1) 0 0 4(0.1) 0
Total 7665 2641 1504 3481 39

Lorazepam, mg
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“7;34’1 : Guterman EL, Burke JF, Sporer KA. Prehospital treatment of status epilepticus in the United States. JAMA 2021;

326:1970-1.
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Variable Lorazepam group (N=66) Diazepam group Placebo group
(N=68) (N=71)
No. of patients (%)
Status epilepticus terminated 39 (59.1) 29 (42.6) 15(21.1)
Ongoing status epilepticus 27 (40.9) 39 (57.4) 56 (78.9)
Lorazepam VS. Placebo Lorazepam VS. Diazepam VS.
Diazepam Placebo
Odds ratio (95 percent Cl)
Unadjusted
Adjustedt 5.4 (2.3-13.2) 1.9 (0.9-4.3) 2.8 (1.2-5.9)
4.8 (1.9-13.0) 1.9 (0.8-4.4) 2.3 (1.0-5.9)

"Cl denotes confidence interval.

TEach odds ratio was adjusted for race or ethnic group, the intervals from the onset of status epilepticus to study treatment

and from study treatment to arrival at the emergency department, and cause of status epilepticus within each prognostic

group.

‘17';34'1 : Alldgredge BK, Gelb AM, Isaacs SM, et al. A comparison of lorazepam, diazepam and placebo for the treatment of

out-of- hospital status epilepticus. N Engl J Med 2001;345: 631-7.
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NAMSSNE Lorazepam group Diazepam group Placebo group P value
(N=66) (N=68) (N=71)
No. of patients (%)
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17;34’1 : Alldgredge BK, Gelb AM, Isaacs SM, et al. A comparison of lorazepam, diazepam and placebo for the treatment of

out-of- hospital status epilepticus. N Engl J Med 2001;345: 631-7.
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Reference Study design Population Comparison Conclusion
(a) Adult
De Haan et al. (2010) Crossover study Adults PR diazepam vs IN IN midazolam is equally
midazolam effective as PR diazepam in a
residential setting.
Fitzgerald et al. (2003) Retrospective Adults |V lorazepam vs PR PR diazepam can be adminis-
review diazepam tered more quickly and reliably
than 1V lorazepam reducing
seizure duration.
Lowenstein et al. (2001) Randomised Adults IV diazepam vs IV IV diazepam and lorazepam
and Alldredge et al. controlled trial lorazepam vs Placebo  are safe and effective for
(2001)* (PHTSE) treating out-of-hospital SE in
adults.
Navarro et al. (2016) Randomised Adults IV levetiracetam + |V The addition of levetiracetam to
controlled trial clonazepam vs IV clonazepam treatment
clonazepam presented no advantage over
clonazepam treatment alone in
the control of GCSE before
admission to hospital
(b) Children
Alldredge et al. (1995) Retrospective Children IV or PR diazepam vs  Diazepam therapy (IV or PR) is
review no treatment safe and shortens the duration

of SE in children.
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Study design

Population

Comparison

Conclusion

Bassan et al. (2013)

Chin et al. (2008)

Diekmann (1994)

Galustyan et al. (2003)

Holsti et al. (2010)

Mclntyre et al. (2005)

Mpimbaza et al. (2008)

O'Dell et al. (2005)

Prospective
observational

multicentre study

Prospective
population-based

study

Retrospective

review

Retrospective

review

Randomised

controlled trial

Randomised

controlled trial

Randomised

controlled trial

Prospective
observational

study

Children

Children

Children

Children

Children

Children

>6 months

Children (3
months- 12

years)

Children

Demographics, past
medical history, family
history, pre-hospital
management, ED
management, seizure
termination rates prior

to ED arrival.

Demographics,
pre-hospital manage-
ment, ED manage-
ment, seizure termina-
tion, drug dosage,
seizure classification,
rates of respiratory

depression

IV vs PR diazepam

IV (0.2 mg/kg) or PR
(0.5 mg/kg) diazepam
vs IV (0.05 mg/kg) or
PR (0.1 mg/kg)

diazepam.

IN midazolam vs PR

diazepam.

Buccal midazolam vs

PR diazepam

Buccal midazolam vs

PR diazepam.

Demographics,
number of seizures,
seizure type use of PR
diazepam, ED visits,
Quality of life, Parental

stress.

Shorter seizure duration for
children receiving pre-hospital
treatment. Higher seizure
termination rates with IV
diazepam/midazolam com-

pared with PR diazepam.

Adequate doses of rectal
diazepam were recommended,
a third of children were not
given any pre-hospital treat-

ment.

Rectal diazepam is easier and
equally effective compared to
V.

Reduced dose of diazepam is
effective and does not increase

risk of adverse events.

IN midazolam and PR diaz-
epam are equally effective but
IN midazolam is easier to

administer.

Buccal midazolam is more
effective than PR diazepam in
ED.

Buccal midazolam is more
effective than PR diazepam in
ED.

Rectal diazepam may reduce
ED visits and levels of parental

stress.
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Reference Study design Population Comparison Conclusion
Rainbow et al. (2002) Retrospective Children PR (0.5 mg/kg) or IV Midazolam is as effective at
review (0.1 mg/kg) diazepam  controlling seizures as
vs IM (0.15 mg/kg) or  diazepam outside hospital.
IV (0.1 (mg/kg)
midazolam.
Scott et al. (1999) Randomised Young Buccal midazolam vs No significant difference in
controlled trial people PR diazepam. efficacy between treatment or
aged 5-22 in time from administration to
end of seizure.
Silbergleit et al. (2012) Randomised Children  IM midazolam vs IV IM midazolam is at least as
(RAMPART) controlled trial and adults lorazepam. safe and effective as IV
lorazepam for pre-hospital
seizure cessation.
Vilke et al. (2002) Restrospective Children IV midazolam vs IM |V midazolam is more effective
review midazolam. than IM midazolam.
Warden and Frederick Retrospective Children IV (0.25 mg/kg) or PR Midazolam is more likely than
(2006) review (0.50 mg/kg) diazepam diazepam to be given via

vs IV (0.1 mg/kg) or IM
(0.2 mg/kg) mida-

non-1V routes (IM midazolam vs

PR diazepam). Similar rates of

zolam. termination of seizures before
ED arrival or recurrence of

seizures in ED.

Abbreviations: ED, Emergency Department; IV, Intravenous; PR; IN, Intranasal; min, minutes.

*Results and methods of this study reported in two separate papers.

9131 : Osborne A, Taylor L, Reuber M, et al. Pre-hospital care after a seizure: Evidence base and United Kingdom management

guidelines. Seizure 2015; 24: 82-7.
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v [
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1 v
FilaeflAFuan midazolam 111A4ININANL LN
D VU SV 0t R U g
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e1uIAAINgT warldinaldasiunanisniela

a é’
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filaannazdnsiaiiasiildfunisfnundaaen
benzodiazepine AMeuanlNNEILNALARFRILA
Ffunnsldviadaavingla (endotracheal tube) anNnIg
Anm Rapid Anticonvulsant Medication Prior to Ar-
rival Trial (RAMPART)? gta8iR114a1 1023 AL NLI97
Q’ﬂqa%\mm 218 ausieslizunisldviedoamiela®
AniluFesaz 21 Usenavudaanisldviadoania’la
MauaniaNnenung 14 Al feaaz 6.4 wazlaviadas
malalulsanenuraniauaadiiunisinenlulss

59



60

21sasUs:ananentiiuds:inelng

weuna 204 A Fauay 93.6 dqulunldviadon
elanely 30 Wi WaNnDelsaneNLna 133 38
Saeay 62 way 71 378 hdviadaavnalanianagann
Y 4 R Ao a1 o Ao
i denudngilhenldviadosnalaniandeasidng
PPN , R o g \ o

nadeangendIngngenlaviennelanou faaay
14 WY 3 ANNATAL A1 p WINAL 0.002

asu

1

o o o A v o
nsineflaaniavdnsiaiilassadrulinig
A0ad8 WAz lPN1TFNEHIRENIIUNIZANTIALGY (TN
¥ v
ﬁqt,wima?ﬂgmwmmmﬁmﬁu A9 lieNg2dunNI9tn
v
Ngx benzodiazepine BENMNIZANYINIUIALALAT
o = ~ \ o o
N3l F9ATHNITELNIANNINTR AL LN
o | n;'ll ] a Yo = . £
dnsiaiiassian Agilae Nu paramedics §WiN199u4
L [~ a 1 o ] % o =
glaenilunuusnnamirdelsanenung Avenivingle
N12RLA N1INIMUAIHANIIZRNEW (emergency
v
code) 3anslHienseiudnngu benzodiazepine Fawsl
MeuanlamneNLa LATLNUNANIAY

1ONAISO WDV

1. Dixon PA, Kirkham JJ, Marson AG, et al. National audit
of seizure management in hospitals (NASH): results of
the national audit of adult epilepsy in the UK. BMJ Open
2015;5:e007325.

2. Ridsdale L, McCrone P, Morgan M, et al. Can an epilepsy
nurse specialist-led self-management intervention
reduce attendance at emergency departments and
promote well-being for people with severe epilepsy? A
non-randomised trial with a nested qualitative phase.
Health Serv Deliv Res 2013;1.

3. Day J. Care given to patients treated for epileptic seizure
by the London ambulance service. London: London
Ambulance Service Clinical Audit and Research Unit,
2011.

4. Joint Royal Colleges Ambulance Liaison Committee. UK
ambulance services clinical practice guidelines 2016.
Bristol: Class Professional Publishing, 2016.

5. Noble AJ, Goldstein LH, Seed P, Glucksman E, Ridsdale
L. Characteristics of people with epilepsy who attend
emergency departments: prospective study of metro-

politan hospital attendees. Epilepsia 2012;53:1820-8.

Vol 41 ¢ NO.I » 2025

Pearson M, Marson T, Dixon P, Billington K. National
audit of seizure management in hospitals: st elsewhere’s
clinical report Available from: 2012.

Dickson JM, Jacques R, Reuber M, Hick J, Campbell
MJ, Morley R, et al. Emergency hospital care for adults
with suspected seizures in the NHS in England 2007-
2013: a cross-sectional study. BMJ Open 2018;8:€023352.
Spitz MC, Towbin JA, Honigman B, Shantz D. Emer-
gency seizure care in adults with known epilepsy. J
Epilepsy 1996;9:159-64.

National Institute for Health and Care Excellence. Treat-
ing prolonged or repeated seizures and status epilepti-
cus Available from: 2019.

McKinlay A, Morgan M, Noble A, Ridsdale L. Patient
views on use of emergency and alternative care
services for adult epilepsy: A qualitative study. Seizure
2020; 80:56-62.

Glauser T, Shinnar S, Gloss D, et al. Evidence-based
guideline: treatment of convulsive status epilepticus in
children and adults: report of the Guideline Committee
of the American Epilepsy Society. Epilepsy Curr
2016;16:48-61.

Guterman EL, Burke JF, Sporer KA. Prehospital treatment
of status epilepticus in the United States. JAMA 2021;
326:1970-1.

Silbergleit R, Durkalski V, Lowenstein D, et al; NETT
Investigators. Intramuscular versus intravenous therapy
for prehospital status epilepticus. N Engl J Med
2012;366:591-600.

Lowenstein DH, Alldredge BK, Allen F, et al. The prehos-
pital treatment of status epilepticus (PHTSE) study:
design and methodology. Control Clin Trials 2001; 22:
290-309.

Alldgredge BK, Gelb AM, Isaacs SM, et al. A comparison
of lorazepam, diazepam and placebo for the treatment
of out-of- hospital status epilepticus. N Engl J Med
2001;345: 631-7.

Dreifuss FE, Rosman NP, Cloyd JC, et al. A comparison
of rectal diazepam gel and placebo for acute repetitive
seizures. N Engl J Med 1998; 338: 1869-75.

Cereghino JJ, Mitchell WG, Murphy J, et al. Treating
repetitive seizures with a rectal diazepam formulation: a
randomized study. The North American Disaster Study
Group. Neurology 1998;51: 1274-82.

Leppick IE, Derivan AT, Homan RW, et al. Double-blind
study of lorazepam and diazepam in status epilepticus.
JAMA 1983; 249:1452-4.



Vol 41 * NO.I * 2025

Thai * Journal * of ® Neurology

61

19.

20.

21.

22.

23.

24.

Lowenstein DH, Alldredge BK. Current concepts status
epilepticus. N Engl J Med 1998; 338: 970-6.

Osborne A, Taylor L, Reuber M, et al. Pre-hospital care
after a seizure: Evidence base and United Kingdom
management guidelines. Seizure 2015; 24: 82-7.
Guterman EL, Sanford JK, Betjiemann JP, et al. Prehos-
pital midazolam use and outcomes among patients with
out-of-hospital status epilepticus. Neurology 2020; 95:
e3203-12.

Silbergleit R, Durkalski V, Lowenstein D, et al. Intramus-
cular versus intravenous therapy for prehospital status
epilepticus. N Engl J Med 2012; 366:591-600.

Vohra TT, Miller JB, Nicholas KS, et al. Endotracheal
intubation in patients treated for prehospital status epi-
lepticus. Neurocrit Care 2015 ; 23: 33-43.

Strednya CM, Abendb NS, Loddenkemper T. Towards
acute pediatric status epilepticus intervention teams: Do

we need “Seizure Codes”? Seizure 2018; 58: 133-40.



TOPIC REVIEW

62 21sasUs:ananentiiuds:inelng Vol 41 « NO.I » 2025

Unlj.] - [] -l.= L'
noInadltaviugavony
mf;wnm-ml,umwﬂmlummwm Nniuuasi
LLunuum”Wuiuwmmﬂmnw Lummﬂmmﬁm
m@ﬂlammﬂ‘lu%qmqwumﬂw N195NINN9EN
salilaiufaaliinismiasumse @anisatadslu
favangtiuwinlalide waznslideyaaintsedn
Tuanabatipsudou dadlunstininsdnsatiagwuy
non-convulsive status epilepticus (NCSE)? 84Nl
¥ Y - 4, .
ANNINTL Nz Egeangaziainisnsngeantyl i
o = a P @ v
2 NNIduaY uasan woAnssuasuLlas uau na
ﬂ’]ﬁ"}/ﬂ‘]:f’m"l’]zﬁ/ﬂlﬁi@Lﬁ‘ﬂ\ﬂuéﬁﬂﬂ’]ﬂ NUINHIATINNG
A aa y aa o 1 Y A \
RTIREY a1AtienIaInniiadaati Hlsasan
wasiiaNzknIndaulaasndn’®
giifinsnnzdnsietiasluggeany anniseni
984 ANANA W wazAne WudnTnualiiuaes
UIRANN949TU AIANIIT 1
mmmmwmuwmq@ummﬂmmq “dinsa
mmmmﬁummmmuwnﬂ mmummmn@umma‘ . .
Tm@mﬂiugqqmgwumﬂw gUFEn1svaslsnvaan AUFINQ INYUIN
- PR LA -
wenanaanugety aaflulsasaninutieslugilon
Anzdnsaiiiey leasauAnudeslann TsAANAL
Tasinge Tamuvonu uazlsnnanniaananey A
AN9199 2

A.UW.AUANG IREUIM
OUANDBUS:ENNDNEN ANNDIOESAACS
ACUIWNEMAaCS uMdnanaduoulinu
e-mall : somtia@kku.ac.th



Vol 41 ¢ NO.I * 2025 Thai * Journal * of ® Neurology 63

A15199 1 griRinsnnzdnsietiedludgeenglssmalng

WA, MUY 218 60-691 @18 70-791  a1e >80 1l An91/100,000 Uszang
2647 113 65 33 15 1.84
25648 166 76 64 26 2.63
2549 174 78 68 28 2.67
2550 241 115 90 36 3.60
2551 356 149 149 58 5.14
2552 413 170 174 69 5.74
2553 556 216 243 97 7.40
2554 590 247 242 101 7.55
2555 7 304 264 149 8.78
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un : Tiamkao S, Pranboon S, Thepsuthammarat K, Sawanyawisuth K. Status epilepticus in the elderly patients: A national

data study in Thailand. Journal of the Neurological Sciences 2017;372: 501-5.

A919% 2 Bsadaninnulugilaannvdnsdeilecludgeany

TsAsan AU (5R8AL)

Hypertension 1072 (32.2)
Diabetes mellitus 543 (16.3)
Previous stroke 423 (12.7)
Chronic renal failure 219 (6.6)
Traumatic brain injury 45 (1.4)
Cirrhosis 43 (1.3)
CNS infection 38 (1.1)
Schizophrenia 24 (0.7)
Brain tumor 21 (0.6)
Psychosis 12 (0.4)
Depression 8(0.2)

fun : Tiamkao S, Pranboon S, Thepsuthammarat K, Sawanyawisuth K. Status epilepticus in the elderly patients: A national

data study in Thailand. Journal of the Neurological Sciences 2017;372: 501-5.
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N8N R TIRNgININgNeytiasndn 60 U Aa
508aY 16 LAYFRLAY 2 ANNANAL ANHEUZNIFINAA
ag/lungx non-convulsive status epilepticus (NCSE)
NNN9T e Feear 57.4 ngNengtiasnunIEnuLUL
NCSE iie¥asias 29 dauanmnaeeniavinsieiiias
v

W Tunguigeangwudinainanie remote symp-

. 1 1 L2 b4 al

tomatic ¥nndlunguiiloaanedes Tnadatme
NANANTIANADALADAANDY TIFDAARBITUNITANT

284 Yoshimura H hazan'®

A919% 3 AMEN19E new onset status epilepticus (NOSE) nguangieandn 60 T uazasuws 60 Tauld

2
s

MNUNA 135 AU

2183731 60 1 51 A @1gWanndn 60 Tl 25 AU

(5a8az) COERE) (Saaaz)
Symptomatic 122 (90) 40 (78%) 24 (96%)
Acute symptomatic 56 (41)* 23 (45)* 16 (64)*
Drug withdrawal 10 (7) - -
Alcohol abuse 13 (10) 4 (8) 7 (64)
Acute CNS infection 5 (4) 2 (4) 2 (8)
Metabolic/toxic 10 (7) 4 (8) 4 (16)
Acute cerebral bleeding 6 (4) 5(10) 0 (0)
Acute cerebral infarction 2 (1) 2 (4) 0 (0)
New cerebral neoplasm 9 (7) 5(10) 3(12)
Acute head injury 1(1) 1(2) 0 (0)
Remote symptomatic 51 (38)* 14 (27)* 4 (16)*
Infarction in the past 24 (18) 11 (21) 3(12)
Cerebral bleeding in the past 5(4) 2(4) 0 (0)
Residual infection 1(1) 0 (0) 0 (0)
Head injury in the past 7 (5) 1(2) 1(4)
Perinatal encephalopathy 3(2) 0 (0) 0 (0)
Known epilepsy 11 (8) - -
Progressive symptomatic 13 (10)* 3 (6)* 3(12)*
Known CNS tumor 3(6) 3(12)
Multiple sclerosis 0 (0) 0 (0)
Cryptogenic (N=11) 11 (22)* 2 (8)*

* p-value <0.05

11 : Maltera MP, Nassa RD, Kaluschke T, et al. New onset status epilepticus in older patients: Clinical characteristics and

outcome. Seizure 2017; 51:114-20.
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A151991 4 AnenueneAaingilag new onset status epilepticus NgNaNgaLNI1 60 T wazAaws 60 Tauly

{g9a1e > 60 1l 87 AU dluniane < 60 Tl 48 AU P

(Saaaz) (Saaaz) Value
nzdnsaiie il 51 (59) 25 (52) 0.48
HANNFFNENA 39 (45) 34 (71) 0.004*
AT 16 (18) 1(2) 0.006*
Bl 56 (64) 20 (42) 0.01*
Fnvaurnnsinuuusieiies 0.002*
GTCSE 29 (33.3) 30 (63)
CPSE 41 (47.1) 14 (29)
CPSE with coma 9 (10.3) 0 (0)
SPSE 8(9.2) 4(8)
RV 0.43
Symptomatic 76 (87) 46 (96)
Acute 34 (39) 22 (46)
Remote 33 (38) 18 (38)
Progressive 9 (10) 6 (14)
Cryptogenic 11 (11) 2 (4)
JEV.ELH 15 (17) 5(10) 0.32
NN95N1EI
HIRNALILIN: 0.06
Benzodiazepine 71 (81) 45 (94)
TGty 12 (14) 1(2)
LNAAL 4 (5) 2 (4)
WRALNTHALINYNAB 62 (71) 34 (71) 1
nsineandusialignsias 59 (68) 36 (75) 0.44
nadnseidiesaaniasne 44 (51) 20 (42) 0.37
srpznandnaeiionnu : ol 0.50
<1 23 (26) 17 (35)
1-24 35 (40) 5(32)
>24 29 (34) 6 (33)
lady 85 (97) 45 (94) 0.35
szznaiedelule @ ¢ [SD] 7.5[10.7] 7.6[15.2] 0.95
laviadoamala 33 (38) 19 (40) 0.90
ﬁm%ﬂluiwdwmﬁnm 39 (45) 15 (31) 0.14
srpznaniedeueuinelulsmenung [SD] 14.7 [12.5] 12.1[15.9] 0.30

SE: status epilepticus, GTCSE: generalized tonic clonic SE; CPSE: complex partial SE; SPSE: simple partial SE;
*p-value <0.05.

‘17'1|m . Maltera MP, Nassa RD, Kaluschke T, et al. New onset status epilepticus in older patients: Clinical characteristics
and outcome. Seizure 2017; 51:114-20.
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dgeang > 60 1 51 Ay dlueaiang < 60 1l 25 A P
(Sasaz) (Sasaz) Value
HANNIFNENA 20 (39) 15 (60) 0.14
\Redim 9 (18) 1(4) 0.15
AT 35 (69) 9 (36) 0.01*
Funiznsdnuuseiies 0.004*
GTCSE 14 (27) 17 (68)
CPSE 27 (53) 6 (24)
CPSE with coma 6 (12) 0 (0)
SPCE 4 (8) 2(8)
Etiology 0.16
Symptomatic 40 (78) 23 (92)
Acute 24 (47) 16 (64)
Remote 14 (27) 4 (16)
Progressive 2 (4) 3(12)
Cryptogenic 11 (22) 2(8)
JEVCEH 11 (22) 4 (16) 0.76
N193N1I
HIRNALILIN: 0.06
Benzodiazepine 38 (75) 23 (92)
grudn 9(17) 0(0)
HNARL 4 (8) 2(8)
WAELNTHALINYNFRY 36 (71) 15 (60) 1
NS NHIAAUGANN 34 (67) 16 (64) 1
quﬁﬂrﬁimﬁm%ﬂmﬁﬂm 25 (49) 12 (48) 1
sreizadnseiiea : Gl 0.53
<1 11 (22) 8 (32)
1 -24 21 (41) 7 (28)
>24 9 (37) 10 (40)
lady 9 (96) 24 (96) 1
srezinaneadlyle @ ¢ [SD] 9.4 [13.1] 7.2[9.9] 0.42
ldviadaevnela 22 (43) 14 (56) 0.34
ﬁmf';@‘l,mwdwmﬁﬂm 28 (55) 8 (32) 0.09
srznaedsueinEnlulsmenung [SD] 17.3[13.8] 12.9[10.2] 0.13

SE: status epilepticus, GTCSE: generalized tonic clonic SE; CPSE: complex partial SE; SPSE: simple partial SE; *p-value <0.05.
fiu : Maltera MP, Nassa RD, Kaluschke T, et al. New onset status epilepticus in older patients: Clinical characteristics and
outcome. Seizure 2017; 51:114-20.
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Coma 1
Confusion 9
Stupor 4
922LINAINAUNNTINADE, TU 1.8+0.9
G DL 1-3
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Focal-temporal 3
Diffuse 11
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Partial 8
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older people. Postgrad Med J 2015;91:655-61.
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Myoclonus/subtle jerking

Aphasia/interrupted speech
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Staring
Perseveration/echolalia
Increased tone/catalepsy
Nystagmus/eye deviation
Emotional lability
Disinhibition

Anosognosia

Others

30

26
26
22
17
13
13
9
9
9
17

“7;34'1 : Woodford HJ, George J, Jackson M. Non-convulsive status epilepticus: a practical approach to diagnosis in confused

older people. Postgrad Med J 2015;91:655-61.
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A15199 8 anmnaesn1azdnsetiasludlun uavdgeany

/LU0 Hgeang (Sana dlval (Saeaz)
Stroke 52.3 17.5
Undetermined 4.6 21.5
Metabolic 20.9 11.3
Antiseizure drug withdrawal 9.6 20.2
Alcohol-related 5.4 14.2
Traumatic brain injury 9.3 2.3
Dementia 9.3 0.0
Cancer 8.6 5.5
Central nervous system infection 2.9 6.2
Systemic infection 6.3 0.0
Hypoxemia 5.3 0.0

N Leppik IE. Status epilepticus in elderly. Epilepsia 2018; 59(S2): 140-3.
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Fnedasaniudnatinsine wudfinasldan loraze-
pam WAy midazolam enadud 1 Yesas 57 way
32 PNATAL WU I levetiracetam Lugniudn

o o A 9w = o P
ANALN 2 TALURY 51 T1UAZLAUAAIANITINN 9

A9199 9 enfudinildinendiloaninsdnsaiiiasluggeent 75 9e

NanNA 120 AU (260 T, 75 AW) AIAUT 1

APUN 2 AIPMUN3 R1PUN4 FIAUNS5 AIALUN6  A1AUN 7

Lorazepam 57 (34) 23 (11)
Midazolam 32 (22) 7 (4)
Diazepam 11 (6) 1(1)
Clonazepam 1

Levetiracetam 17 (10) 51 (24)
Phenytoin 2(2)
Valproic acid 2(1)
Lacosamide 5(4)
Topiramate

Propofol 2(2)
Ketamine

Thiopental 1(1) 3(2)
Phenobarbital

Retigabine

Magnesium

Electroconvulsive therapy

Perampanel

2(2)
1 4 (4) 3(3) 2(2) 1
21(12)
4 (3) 4 6 (2) 1
4(1) 10 (9) 3 2(1) 1(1)
23 (12) 8 (3) 1(1) 1(1)
6 (3) 3(3)
2(1) 1(1) 3(2) 4(4) 2(2)
1(1) 3(3) 5(3) 2(2)

1

1 : Rohracher A, Reiter DP, Brigo F, et al. Status epilepticus in the elderly—A retrospective study on 120 patients.

Epilepsy Research 2016; 127:317-23.
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