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Introduction

Epilepsy is one of the most common
neurological diseases that affect quality of life.
Patient with epilepsy suffer from not only seizure
frequency but also restriction in daily living, unable
to continuing education, difficulty finding a job
or even inability of family planning are effect.
Therefore, management in seizure or epilepsy
must cover both seizure control and peri-ictal
phenomenon. The problem related to seizure are
including sensory, cognitive and motor deficits such
as unresponsiveness, headaches and memory
impairments particularly in postictal state. However,
psychiatric symptoms may occur, including
postictal depression and psychosis. Symptoms can
vary in severity and may last from minutes to hours,
or days, depending on age, type of seizures and
underlying brain pathology. These postictal
symptoms may associated with severity of seizure
and definitely effects to quality of life

Despite of above findings, the postictal period
and related factors do not well understood, and
research in this area is limited. The extent and
intensity of the postictal state affects patients’
quality of life substantially and correlates strongly
with patients’ rating of seizure severity, but has
received little attention in epilepsy treatment.

The aim of this study is to identify the clinical
manifestation of the postictal period, and related
factors that influence pattern, duration and
frequency of postictal symptoms. We hypothesize
that postictal manifestations would be common and
often severe in persons with epilepsy, particularly
in generalized tonic clonic seizure pattern. When
we can clarify the symptoms and related factor of

postictal state, we can manage better for either

seizure or postictal symptoms. We hope that
publication of this study can encourage clinician in
epilepsy and peri-ictal management to improve
the quality of life for patient with epilepsy and their

family.

Subjects and Methods

1. Patients

We retrospective reviewed medical record and
interview retrospectively 13 patients whom
diagnosed epilepsy and have scheduled plan for
pre-surgical evaluation in Epilepsy Monitoring Unit
(EMU). All of them are in regular management of
EMU protocol for capture clinical and EEG seizure
at Neurological Institute of Thailand between June
2021 and November 2021.

Inclusion criteria

1. Age of 18 years old and older
2. Diagnosis of epilepsy
Exclusion criteria
1. Patient with dementia
2. Patient with status epilepticus
3. Patient with active autoimmune
encephalitis

3. Data collection and analysis

Manual medical records review were
conducted to collect demographic data, seizure
onset, seizure duration, seizure type, Modified
ranking scale, underlying disease, psychiatric
problem co-morbidity and MRI findings.

Clinical and EEG seizures were revealing to
confirm seizure semiology and spreading EEG
pattern. Postictal clinical manifestations and vital
signs were routinely recorded by attending nurses
and epileptologists, we reveal all again and

thereafter analyzed.
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4. Statistical analysis

Descriptive statistics which were performed
for each variable are mean, median and Standard
Deviation. The Pearson’s chi-square test was used
to compare the frequencies of each group, while
t-test was used to compare means of each group.
Data analyses were performed inSPSS for Windows
version 17.0 (SPSS Inc, Chicago, lllinois, USA)

5. Definition of postictal clinical characteristic

Postictal state defines as a temporary brain
condition following seizures by neurological deficits
and/or psychiatric symptoms, often accompanied
by EEG slowing or suppression, lasting minutes to
days.

Alert defines as a state of normal arousal or
wakefulness and normal awareness

Drowsiness defines as patient can be aroused
by moderate stimuli (voice or touch), follows
commands, and then drifts back to sleep

Hyperthermia defines as body temperature
from axillar 2 37.8°C

Hypothermia defines as body temperature from
axillar £ 36.5°C

Normothermia defines as body temperature
from axillar 36.6 - 37.7°C

Hypertension defines as blood pressure
> 140/90 mmHg

Hypotension defines as blood pressure
< 90/60 mmHg

Normal blood pressure defines as blood
pressure 91/61 - 139/89 mmHg

Tachycardia defines as pulse rate > 100/min

Bradycardia defines as pulse rate < 60/min

Normal pulse rate defines as pulse rate
61-99/min

Tachypnea defines as respiratory rate > 18 /min

Bradypnea defines as respiratory rate < 12 /min

Vol.38 ¢ NO 4 » 2022

Normal respiratory rate defines as respiratory
rate 13-17 /min

Normal oxygenation defines as oxygen
saturation = 95 %

Deoxygenation defines as oxygen saturation
< 95%

Cognitive dysfunction defines as impaired
single word memory

Autonomic dysfunctions define as coughing,
nose rubbing, spitting or hypersalivation

Headache defines as any complaining of head
discomfort symptoms

Psychiatric symptoms define as visual
hallucination, auditory hallucination, aggression,
depression

Sleep disturbances define as insomnia of
somnolence

Language dysfunctions define as motor
aphasia, sensory aphasia

Todd’s paralysis defines as weakness or

paralysis in part or all of the body after a seizure.

Results

1. Demographic data

There were 97 clinical seizures recording from
13 patients with epilepsy admitted in Epilepsy
Monitoring Unit (EMU) for EEG monitoring between
June and November 2021 at Neurological Institute
of Thailand. The demographic of all patients in
this study have shown in Table 1. Of these, 8 (61%)
were female patient, median age is 34 years old
(29.5-39.5), age of onset is 25 years old (16.5-30.0),
duration of epilepsy is 9 years (4.5-8.0). According
to clinical seizure presentation as generalized
tonic clonic seizure (GTC), we have found GTC
seizure in 9 (69%) patients and 8 (61.53%) patients

were diagnosed with temporal lobe epilepsy. AlImost
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of patients 11 (84.6%) patients have no underlying
disease or psychiatric co-morbidity.

2. Postictal clinical characteristics

Among 97 seizures, there were non-GTC
seizures 80%, found of postictal drowsiness
22.68%. Vital signs changed after seizure are
hyperthermia 12.37%, hypertension 11.34%,
tachycardia 4.12%, and tachypnea 4.12%. No
patient had deoxygenation. For cognitive
assessment after seizure, cognitive dysfunction has
found in 32.99%, language dysfunction found in
5.15% and almost is sensory aphasia (60%).
For postictal autonomic dysfunction found 6.19%,
of these were hypersalivation 66.67%. Headache
was found 11.34%, of these were diffuse headache
(90.91%). Postictal psychological problems were
found less (1.03%), only aggression found in 1
seizure (100%). Insomnia and sleep disorder found
10.31%. There was no Todd’s paralysis reported in
our study. The postictal clinical characteristics of
these patients demonstrated in Table 2.

3. Postictal clinical in non-generalized
tonic-clonic seizure (non-GTC)

There were 78 non-GTC seizures with mean
seizure duration 1 minute and postictal duration was
2 minutes (IQR 1-4). The postictal drowsiness was
found 11.5% (p < 0.001), hyperthermia 14.1%,

Thai * Journal * of ® Neurology

normal blood pressure 88.5%, normal heart rate
100%, normal respiratory rate 100%, cognitive
dysfunction 25.6%, autonomic dysfunction 1.3%,
headache 5.1% (diffuse 100%), no psychiatric
symptom found. Sleep disturbance found 9%,
language dysfunction 3.8% and no one had

deoxygenation or Todd'’s paralysis.

4. Postictal clinical in generalized tonic-clonic
seizure (GTC)

There were 19 GTC seizures with mean seizure
duration 2 minutes (IQR 1-2), and postictal duration
6 minutes (IQR 2-14). There were drowsiness or
falling asleep found 68.4% (p<0.001), hypotension
5.3%, tachycardia 21.1% (p=0.001), tachypnea
21.1% (p=0.001), cognitive dysfunction 63.2%
(p=0.003), autonomic dysfunction 26.3% (p=0.001).
Postictal headache found 36.8% 7(p=0.001) and all
are diffuse headache (100%). Postictal psychiatric
found 5.3% (aggression 100%), sleep disturbance
15.8% (insomnia 100%), language dysfunction
10.5% (sensory aphasia 60% and motor aphasia
40%), and no one had deoxygenation or Todd’s
paralysis. The demographic, postictal clinical
characteristics differentiated between GTC and

non-GTC seizures were demonstrated in Table 3.

13
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Table 1 Demographic data of 13 patients with epilepsy.

1 Female 33 28 5 1 No No Rt.hippocampal Autonomic aura> SW FT10 (100%)  FT10
sclerosis RINCH Rt. Hand > Intermittent slow,  Postictal slow
oral automotor right FT right FT

3 Male 40 26 14 1 No No Encephalomalacic Dialeptic> Lt. arm SW T4 (100%) T4
change Lt. frontal ~ tonic> Lt. eye versive Continuous slow,  Postictal slow
right FT right FT

5 Female 36 4 32 1 No No Lt. hippocampal Palpitation> SW FT9 (100%) FT9
sclerosis Automotor seizure (Lt Intermittent slow,  Postictal slow
hand and oral) >GTC left FT generalized

7 Male 29 24 5 1 No No Mass at Lt. frontal ~ Automotor (Rt hand SW FP1/F7 (40%) FT10/T4
convexial and oral) FT9 (20%), FT10  Postictal slow
(30%) T4 (10%) generalized
Intermittent slow
right FT

9 Female 23 15 8 1 No Adjustment FCD Rt. synvial Automotor Rt arm SW FT10 (100%)  FT10
disorder  fissure Intermittent slow,  Postictal slow
right FT right FT

" Female 30 22 8 1 No No Bilateral Visual aura >Dialeptic SW FT10 (60%) Bilateral FT10,
hippocampal >automotor (oral) FT9 (40%) FT9
sclerosis >GTC Postictal slow
generalized

13  Female 35 24 1M1 1 Brain No No residual tumor Ictal tachycardia> SW FT10 (90%) T4 FT10
tumor at surgical bed (Rt. Automotor (oraland ~ (10%) Postictal slow
(Benign) Occipito-temporal) Lt hand) Intermittent slow,  right
right FT hemisphere

Note; U/D: underlying disease
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Table 2 Postictal clinical characteristics of patients with epilepsy in Neurological Institute of Thailand

GTC 19(19.59%)

Clinical features
1. Consciousness Alert 75 (77.32%)
Drowsiness 22 (22.68%)

3. Cognitive dysfunction No 65 (67.01%)
Yes 32 (32.99%)

5. Headache No 86 (88.66%)
Yes 11 (11.34%)
Yes : Diffuse 10 (90.91%)
Yes : Rt. side -
Yes : Lt. side 1(9.09%)

8. Sleep problem No 87 (89.69%)
Yes 10 (10.31%)
Yes : Insomnia 10 (100%)

Yes : Somnolence -

10. Todd's paralysis No 97 (100%)
Yes -
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Table 3  Demographic and postictal clinical characteristics of seizure differentiated between GTC and

non-GTC seizures.

Postictal clinical manifestation

2. Vital sign & Oxygenation

BT
Normal - n (%) 18 (94.7%)
Hypothermia (BT < 36.5) - n (%) -
Hyperthermia (BT >37.8) - n (%) 1(5.3%)
BP
Normal - n (%) 19 (84.2%)
Hypotension (BP<90/60) - n (%) 1(5.3%)
Hypertension (BP>140/90) - n (%) 2 (10.5%)
HR
Normal - n (%) 15 (78.9%)
Bradycardia (HR < 50) - n (%) -
Tachycardia (HR >100) - n (%) 4 (21.1%)
RR
Normal- n (%) 15 (78.9%)
Hypopnea (RR <10) - n (%) -
Tachypnea (RR>20) - n (%) 4(21.1%)
Oxygenation
Normal- n (%) 19 (100%)

Hypoxia (02 sat < 95) - n (%) -

67 (85.9%)

11 (14.1%)

69 (88.5%)
0 (0%)
9 (11.5%)

78 (100%)

0 (0%)
78 (100%)

0 (0%)

78 (100%)

0.450

0.450

0.698

0.196

1.000

0.001

0.001

0.001

0.001

4. Autonomic dysfunction

No - n (%) 14 (73.7%)
Yes - n (%) 5 (26.3%)
Coughing - n (%) -
Nose rubbing - n (%) 0 (0%)
Spitting - n (%) 1(20%)
Hypersalivation - n (%) 4 (80%)

6. Psychiatric symptom

No - n (%) 18 (94.7%)
Yes - n (%) 1(5.3%)

77 (98.7%)

1(1.3%)
1(100%)
0 (0%)
0 (0%)

78 (100%)

0 (0%)

0.001

0.167

1.000

0.333

0.196
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Table 3

non-GTC seizures. (cont.)

Thai * Journal * of ® Neurology

Demographic and postictal clinical characteristics of seizure differentiated between GTC and

Characteristics GTC Non-GTC P value
(N=19) (N=78)
7. Sleep disturbance
No - n (%) 16 (84.2%) 71(91.0%) 0.406
Yes -n (%) 3(15.8%) 7 (9.0%)
Insomnia - n (%) 3 (100%) 7 (100%)
Somnolence - n (%)
8. Language dysfunction
No- n (%) 17 (89.5%) 75 (96.2%) 0.252
Yes - n (%) 2 (10.5%) 3 (3.8%)
Motor aphasia - n (%) 2 (100%) 0 (0%) 0.100
Sensory aphasia- n (%) 0 (0%) 3 (100%)
9. Postictal Todd’s paralysis
No - n (%) 19 (100%) 78 (100%)
Yes - n (%)
Ipsilateral with EEG - n (%)
Contralateral with EEG - n (%)
Postictal stage time
Duration of ictal stage - min (IQR) 2.00 (1.00-2.00) 1.00 (1.00-1.00) <0.001
Duration of postictal stage- min (IQR) 6.00 (2.00-14.00) 2.00 (1.00-4.00) 0.008

*indicated significant difference at p< 0.05

Discussion

Of 97 seizures in 13 patients, the majority of
postictal clinical manifestations presented with
cognitive impairment (32.99%), drowsiness
(22.68%), hyperthermia (12.37%), hypertension
(11.34%) and headache (11.34%). This study is to
identify the clinical manifestation of the postictal period,
and related factors that influence pattern, duration
and frequency of postictal symptoms. All the clinician
can offer and provide to improve the quality of life
for patients with epilepsy and their own family.

1. Level of consciousness in postictal

According to a recent study, a common finding
after GTC is an altered states of consciousness
range from unresponsiveness to postictal coma."”
As same as we have found in our research, 77.32%
were alertness and 22.68% were drowsiness. The

postictal drowsiness is most frequent seen in GTC

seizure (68.4%) than non-GTC seizure (11.5%) with
statistical significantly (P<0.001).

Well seizure control or even better to have
non-GTC seizures are effect postictal state of
consciousness. Moreover, postictal conscious
change must be understood and manage properly
to prevent of SUDEP that related to postictal
drowsiness.’

2. Vital signs in postictal

In our research, we found that vital signs in
a postictal state are normal in BT (87.63%), BP
(87.63%), oxygenation (100%), PR (95.88%),
and RR (95.88 %). Only GTC seizure (21.1%,
P=0.001) had substantial postictal tachypnea and
tachycardia. According to a previous study, patients
with GTC seizures have more ictal tachycardia and
a higher breathing rate in postictal than those with

complex partial seizures. Seizures begin in the

17



18

21sasUs:andneniiiods:inelng

medial temporal area in all individuals with postictal
tachypnea and tachycardia, which is the most
common epileptogenic onset for autonomic seizure.
These data could support the hypothesis that
postictal respiratory and cardiac dysfunction, which
occurs after a GTC seizure, is an important factor
in epilepsy-related sudden unexpected death
(SUDEP).? Clinician should take more awareness in
patient with seizure onset from medial temporal and
who have GTC seizures.

3. Postictal cognitive dysfunction

In our study, postictal verbal memory
impairment defined as cognitive dysfunction found
in 32.99 %. Epileptogenic onset of the left temporal
lobe is the most associated to this group as same as
previous study which reported that verbal memory
was impaired in left temporal lobe epilepsy.” We
found statistically significant difference between
postictal cognitive dysfunction in GTC seizure
(63.2%) and non-GTC seizure (25.6%) (P=0.003).

Again with GTC seizure related to postictal
cognitive dysfunction. As more as GTC seizure
present or uncontrolled, cognitive function must be
declined as a time.

4. Postictal autonomic dysfunction

Most autonomic dysfunction in postictal state
is hypersalivation (66.67%), spitting (1.67%) and
nose rubbing (1.67%). All patients in this group has
temporal lobe epilepsy that previously reported
associated with postictal coughing, spitting, nose
rubbing and hypersalivation.® We found statistically
significant difference of postictal autonomic
dysfunction frequent found in GTC seizure (26.3%)
than non-GTC seizure (1.13%) (P=0.001).

Postictal hypersalivation or spitting are
postictal symptoms that embarrassing the patient

with epilepsy moreover than seizing in the public.’
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Thus seizure well controlled is meaningful.

5. Postictal headache

This study showed postictal headache found
in 11.34%, the most type of headache is diffuse
headache (90.91%). In postictal headache, we have
found statistically significant frequent in GTC seizure
(36.8%) than non-GTC seizure (5.1%) (P=0.001).
This finding is according to the previous study
postictal headache is reported more often in
patients with generalized tonic-clonic secondary to
focal seizures with impaired awareness.®

Postictal headache is harmless but mostly
effect daily living and quality of life. Proper
management must rely on seizure control,
particularly well controlled GTC seizures.

6. Postictal psychiatric symptom

We have found only one clinical seizure having
postictal psychiatric symptom, aggressive behavior
(1.03%) and this finding not found in a patient with
psychiatric underlying co-morbidity. The most of
patient with GCT seizure in our study have no
psychiatric symptoms. This finding is difference
from Evinsky et.al reported from his study.” GTC
seizures are rarely happen in our Epilepsy
Monitoring Unit due to antiepileptic drugs were
slightly decreased, contrasting with spontaneous
GTC seizure from other study.

7. Postictal sleep disturbance

In our study, demonstrate the postictal sleep
disturbance 10.31%. All of those clinical seizures
are insomnia found after breakthrough seizure
during sleep. This finding is according to the
previous study if seizures occur during sleep,
postictal phenomena may range from confusion on
awakening to disturbances in sleep patterns.'
There is no different of sleep disturbances in GTC

or non-GTC seizure.
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8. Postictal language dysfunction

There is postictal language dysfunction 5.15%
in our study. Of this, there are sensory aphasia
(60%) and motor aphasia (40%). This clinical of
language dysfunction found in a patient who has
seizure originate from the right temporal region
(non-dominant) and then seizure evolved and
spread to the left temporal region (dominant). This
finding is according to the previous study, postictal
speech disturbances mostly occur in patients with
dominant temporal lobe epilepsy (TLE) or seizures
spreading through the dominant temporal lobe
regardless oftime."" There is no difference between
the groups of GTC or non-GTC seizure.

9. Postictal Todd’s paralysis

In previous study showed Todd'’s paresis can
develop after focal or generalized seizures involving
the (contralateral) sensorimotor cortex, and can
even be presented bilaterally.”” But the incidence
is very rare, we also not having seen in our study
even in GTC or non-GTC seizure.

10.Postictal duration

In our study, demonstrate the mean of postictal
duration 6.00 minutes (IQR 2.00-4.00) in GTC
seizure and 2.00 minutes (IQR 1.00-4.00) in
non-GTC seizure. There is statistically significant
longer durationin GTC seizure as comparing with
non-GTC seizure (P=0.008). This finding is
according to the previous study They showed that
mean duration of postictal scalp EEG changes after
focal seizures was 4 minutes 58 seconds, ranging

13,14

from 7 seconds to >40 minutes. ™~ Others reported
postictal periods of 45 minutes after generalized
convulsions, but not associated with other factors
such as age or duration of postictal in previous

study.™

Thai * Journal * of ® Neurology

Limitation of the study

Descriptive retrospective cohort study analysis
of a single center and low amount of patient, number
of seizure and short duration to collected data in
our study are limitation due to COVID-19 Era.
Further study in multicenter with a large sample size
and an extended duration to collected data could

be clarifying some trend to be clear.

Conclusion

According to our study, the postictal clinical
manifestations related epilepsy present predomi-
nately with cognitive impairment, drowsiness,
hyperthermia, hypertension and headache.
Temporal lobe epilepsy was found related to
postictal tachycardia, postictal tachypnea, postictal
verbal cognitive dysfunction, postictal autonomic
dysfunction and postictal language dysfunctions
when the seizure spreading through the dominant
hemisphere. In subgroup analysis to determining
between postictal manifestations associated with
GTC seizure are postictal drowsiness, postictal
tachycardia, postictal tachypnea, postictal cognitive
dysfunction, postictal autonomic dysfunction,
postictal headache and duration of postictal state.
To improve quality of life for patient with epilepsy
must including well seizure control and management
to prevent unfavorable postictal symptoms that lead

the patient well participate with others in daily living.
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Conclusion: Malignant middle cerebral artery
occlusion patients in stroke unit, Rajavthi Hospital
had higher mortality rate at 30 days, higher mRS
score at 30 days and longer hospital stay than those
of general ischemic stroke patients.

Keywords: Acute ischemic stroke, Mortality,
large artery occlusion, Middle cerebral artery

occlusion,

Introduction

Ischemic stroke is a major healthcare problem
that represents the third leading cause of death in
Thailand. The overall incidence is around 206 per
100,000 population per year and is likely to rise in
the future.' The disease accounts for 10% of deaths
and 50-60 percent of the patient are left permanently
disabled. In the case of large artery ischemic stroke,
which is found in approximately 3-15% of all
ischemic stroke patients’™, it was found to be
associated with higher rates of death and disability,
with a 17-80%"° higher rate of death among
hospitalized patients.

Patients with large artery ischemic stroke tend
to develop cerebral edema after the brain is
deprived of blood supply. It was found that the
death rate was much higher, about 80%.”°° As a
result of increased intracranial pressure, patients
experience cerebral displacement or cerebral
hemorrhage in the area of the brain that is deprived
of blood supply. The duration of palliative care is
2-5days”*" and itis often performed in an intensive
care unit because there are complications that can
cause reduced consciousness, a coma, or an
inability to breathe adequately. Those patients often
have to be treated by craniectomy to help reduce

2,4-6,9,10

intracranial pressure. and in a study in Hong

Vol.38 ¢ NO 4 » 2022

Kong, patients with large artery ischemic stroke had
a 30-day mortality rate significantly higher than
those with ischemic stroke, at 31.1% and 4.6%,"".
respectively.

However, if large artery ischemic stroke
patients who are at risk of developing more
complications can be identified in the early stages
through physical examination history, level of
consciousness, stroke assessment scale score,
neurological diagnostic imaging report, and blood
pressure and blood sugar level, the death rate will
be decreased accordingly.”**™

However, mortality rate of malignant middle
cerebral artery occlusion in Rajavithi Hospital has
not been study. The researcher thus recognized the
importance of finding large arterial ischemic stroke
due to malignant middle cerebral artery occlusion

patients who are at risk of death.

Objectives

The main objective is to determine the mortality
rates within the 30 days after hospital admission of
large artery ischemic stroke due to malignant
middle cerebral artery occlusion patients in the
stroke unit of Rajavithi Hospital.

The secondary objective is to study the factors
associated with the death of large artery ischemic
stroke due to malignant middle cerebral artery

occlusion patients.

Materials and Methods

A retrospective cross-sectional study used
collected data from large arterial ischemic stroke
due to malignant middle cerebral artery occlusion
patients admitted to the stroke unit of Rajavithi
Hospital between 1 July 2019 - 31 December 2021.
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Inclusion criteria

- Age 18 and above

- Computed tomography of the brain
revealed more than 50% of the middle cerebral
artery (MCA) occlusion patients.

- A patient diagnosed with large artery
ischemic stroke due to malignant middle cerebral
artery occlusion based on a CT brain scan who is
hospitalized within 48 hours after showing
symptoms of large artery ischemic stroke.

Exclusion criteria

- Patients whose medical record is incomplete
or missing.

- Patients who were diagnosed with large
artery ischemic stroke due to malignant middle
cerebral artery occlusion based on a CT brain scan
who is hospitalized more than 48 hours after
showing symptoms of large artery ischemic stroke.

- Patients who were with large artery ischemic
stroke was referred for the continuation of treatment
according to the patient right before the duration of
30 days.

Withdrawal criteria

None

Sample size calculation

Sample size calculating for descriptive to

estimate single proportion (categorical data)

_Zgpp(1 =)
a2
o = Pr. of type | error = 0.05 (2-sided)

Z0.025 = 1.96

P = Estimated proportion of large artery
ischemic stroke patients who died within 30 days
was 31.1 from study of Anderson COT"

d = Margin of error in estimating @ = 20% of
estimated proportion (d = 0.20 x 0.311 = 0.062)

Thai * Journal * of ® Neurology

1.96°x0.311x(1-0.311)
n= 5
0.062
n =215 + missing data 10% = 237

Total patients estimate for this study is 237.
The researcher collected data from large artery
ischemic stroke patients admitted to the stroke unit
of Rajavithi Hospital between 1 July 2019 - 31
December 2021, approximately 158 patients.
Flowchart of the study

Allischemic stroke patients | Onset time with in 48 hrs

(1100 patients) *

CT brain non contrast
Evaluate NIHSS, GCS

v

Evaluate NIHSS, GCS, ASPECT scores

- Age 18 and above
- CT brain non contrast - revealed more than 50% of middle
cerebral artery (MCA) occlusion patients.

v

All malignant MCA occlusion patients
(158 patients)

v

Patients data collection (CRF)

Statistical analyses

Descriptive data were shown as mean and
standard deviation (SD). Categorical data were
presented in frequency and percent. SPSS version
22.0 was used for statistical analysis. Chi-square
test was used to compare risk factors and outcomes
between mRS below 6 group and mRS 6 group.
Independent T-test was used to compare. Statistical

significance was defined as p-value < 0.05.

Result

The new stroke unit of Rajavithi Hospital was
founded in July 2019. To date, a total of 158 large
artery ischemic stroke due to malignant middle
cerebral artery occlusion patients have been

reported, accounting for 14.4%.
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The 30-day mortality rate of these patients
resulted in a total of 20 cases, accounting for 12.7%.
The researcher sees a relatively high mortality rate
and wants to search for the factors associated with
the death of this group of patients.

The study found that the average age of all
patients is 67 years old and 49.4% of patients are
women. When comparing large artery ischemic
stroke patients who died within 30 days of being in
the hospital and those who do not die, the mean
age of the deceased is 70.4 years old VS 63.7 years
old P 0.10, female 55% vs 48.6% P 0.59. NIHSS
score 16.5vs 13.5 P 0.04, GSC score 12.4 vs 13.3
P 0.28, ASPECT 5.6 vs 5 P 0.29, onset time 359 mins
vs 671.9 mins P 0.02. (Table 1)

Other conditions that may be associated with
large artery ischemic stroke and 30-day mortality
rate include: diabetes mellitus 25% vs 24.6% P 0.58,
hypertention 50% vs 56.5% P 0.58, dyslipidemia
15% vs 18.8% P1.00, previous stroke 50% vs 39.1%
P 0.36, congestive heart failure 45% vs 15.2%
P 0.04, AF 50% vs 36.2% P 0.33, smoking 20% vs
28.9% p 0.40 (Table 1)

Other laboratory findings show no significant
difference : HbA1C 6.9% vs 6.6% P 0.77, blood
sugar at ER 160.8 VS 145.2 P 0.36, LDL 125.7 vs
121.6 P 0.70, WBC count at day1 8912 vs 9561.7
P 0.36. (Table 1)

In terms of radiology test result, there was no
significant difference among patients who died
within 30 days and those who do not die. It is found
that M1-segment middle cerebral artery (MCA)
occlusion is 85% vs 72.4% P 0.23, MCA occlusion
is more than 50% of MCA territory is 15% vs 27.6%
P 0.16, hyperdense MCA sign 80% vs 61.6% P 0.11,
hyperdense ICA sign 40% vs 23.9% P 0.13 (Table 1)
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When comparing the treatment of patients who
died within 30 days and those who do not die., rtPA
35% vs 30.4% p 0.68, thrombectomy 15% vs 5.79%
p 0.15. No statistically significant of treatment of
patients in 2 groups but we found the patients who
was died within 30 days were had thrombectomy
more than other group. (Table 1)

The predictors prognosis for previous study
were age above 70 years, lower GSC at day 1 below
10°, in this study risks for poor prognosis outcome
are not statistic significantly but found higher ratio
in patients who died within 30 days were age more
than 80 years (40% vs 19.6%), GCS at day 1 <10
(20% vs 13%), ICA occlusion (35% vs 26.8%),
arrhythmia (55% vs 44.2%) and DBP > 110 at ER
(35% vs 15.9%) (Table 2)

Large artery ischemic stroke patients who were
treated at Rajavithi Hospital received 31% rtPA and
7% thrombectomy (Table 3)

Complications seen in the patients who
died within 30 days and survived patients are
midline shift 50% vs 8.7% P < 0.01, hemorrhagic
transformation 65% vs 26.5% P 0.001, craniectomy
25% vs 8% P 0.34, tracheostomy 5% vs 10.9%
P 0.70 (Table 4)

The duration from the stroke onset to worsening
is 27.8 hrs vs 37.5 hrs P 0.24. We found the patients
who had midline shift and hemorrhagic transformation
in patients who died within 30 days more than
survived patients groups were statistic significantly.

In this study the risks for poor prognosis
outcome are statistic significantly for patients who
died within 30 days were NIHSS score, onset
time, congestive heart failure, midline shift and

hemorrhagic transformation. (Table 4)
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It was found that the patients who died within

9.9 days after being hospitalized and survived

patients had an average hospital stay of 22.2 days,

which is longer than those of general ischemic

stroke patients. The patients who died within

Thai * Journal * of ® Neurology

30 days have a 100% rate of bedridden from the

beginning of hospitalization, while the survived

counterparts have a 42% rate of bedridden,

p < 0.01 (Table 5)

Table 1 Demographic profile and patients characteristic of malignant middle cerebral artery occlusion

mRS < 6 in 30 mRS = 6 in 30 P value
(n=138) (n = 20)

Demographics
Age (mean years) 63.7 70.4 0.10
Female 67 (48.6%) 11 (55%) 0.59
NIHSS 13.5 16.5 0.04
GSC 13.3 12.4 0.28
ASPECT 5 5.6 0.29
Onset (mins) 671.9 359 0.02
Comorbidity
Diabetes mellitus 34 (24.6%) 5 (25%) 0.58
Hypertension 78 (56.5%) 10 (50%) 0.58
Dyslipidemia 26 (18.8%) 3 (15%) 1.00
Previous stroke 54 (39.1%) 10 (50%) 0.36
Congestive heart failure 21 (15.2%) 9 (45%) 0.04
Atrial fibrillation 50 (36.2%) 10 (50%) 0.33
Smoking 40 (28.9%) 4 (20%) 0.40
Laboratory
HbA1C 6.6 6.9 0.77
Blood sugar at ER 145.2 160.8 0.36
LDL 121.7 125.7 0.70
WBC count at day 1 9561.7 8912 0.36
Imaging
cMCA 100 (72.4%) 17(85%) 0.23
pMCA 38 (27.6%) 3 (15%) 0.16
Hyperden MCA 85 (61.6%) 16 (80%) 0.11
Hyperdense ICA 33 (23.9%) 8 (40%) 0.13

cMCA - total occlusion of MCA territories.

PMCA - partial occlusion and occlusion more than 50% of MCA territories.
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Table 2 Risks for poor prognosis outcome after malignant middle cerebral artery occlusion

Demographics

Age (years)
<80 111 (80.4%) 12 (60%) 0.48
>80 27 (19.6%) 8 (40%)

ASPECT
<6 86 (62.3%) 13 (65%) 0.82
26 52 (37.7%) 17 (35%)

Treatment
rtPA or thrombectomy 46 (33.3%) 8 (40%) 0.56
None 92 (66.7%) 12 (60%)

DBP (mmHg)
<110 116 (84.1%) 17 (65%) 0.61
>110 22 (15.9%) 3 (35%)

Table 3 Treatment after malignant middle cerebral artery occlusion

Treatment

Thrombectomy 8 (5.7%) 3 (15%) 0.15

Table 4 Complication after malignant middle cerebral artery occlusion

Complication
Midline shift 12 (8.7%) 10 (50%) <0.01
Hemorrhagic transformation 37 (26.5%) 13 (65%) <0.01

Time to deterioration (hrs) 37.54 27.79 0.24
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Table 5  Outcome after malignant middle cerebral artery occlusion
mRS < 6 in 30 mRS = 6 in 30 P value
(n =138) (n = 20)

Outcome
Length od stay (days) 22.2 9.85 <0.01
Tracheostomy 15 (10.9%) 1 (5%) 0.70

Bed ridden 59 (42.7%) 20 (100%) <0.01

Craniectomy 11 (7.97%) 5 (25%) 0.34

Values are presented as number(percent) and mean+SD

* Significant at P-value <0.05 with Chi-square test and Independent T-test.

Discussion

The malignant middle cerebral artery occlusion
patients had 14.4% in stroke unit, Rajavithi Hospital.
Which similar to the previous study, the rate of large
artery ischemic stroke patients was 3-15%.”° The
30-day mortality rate of these patients resulted in a
total of 20 cases, accounting for 12.7%. It is lowest
to a previous study in Hong Kong, which showed
the 30-day mortality rate at 31.1%.""

We found the risks for poor prognosis outcome
are statistic significantly for patients who died
within 30 days were NIHSS score, onset time,
congestive heart failure, midline shiftand hemorrhagic
transformation. It shows that the NIHSS score of the
patients who died within 30 days is higher and
significantl statistically. Shorter onset time to the
hospital than those who do not die after suffering
from an ischemic stroke. It is probably because
this patients may have more severe neurological
symptoms. The NIHSS score can be used as a tool
to assess neurological symptoms in ischemic stroke
patients. The other comorbid conditions seen
significantly in patients who died within 30 days
after being hospitalized is congestive heart failure.
These informations would help for recognized the
importance of finding large arterial ischemic stroke

due to malignant middle cerebral artery occlusion

patients who are at risk of death and help planning
for early management in high risk groups.

Other risks for poor prognosis outcome are not
statistic significantly but found higher ratio in
patients who died within 30 days were age more
than 80 years, GCS at day 1 < 10, ICA occlusion,
arrhythmia, and DBP = 110 at ER. The limitation of
our study was small sample size.

Large artery ischemic stroke due to malignant
middle cerebral artery occlusion patients at Rajavithi
Hospital received rtPA 31% and thrombectomy 7%,
which was lower than 10% and lower than western
countries due to clinical efficacy, cost-effectiveness,
universal access to thrombectomy remains
challenge in asia."" Average hospital stay of 22.2
days, which is longer than those of general
ischemic stroke patients. The patients who died
within 30 days have a 100% rate of bedridden

from the beginning of hospitalization.

Conclusion

The severity of stroke at onset was related to
mortality and morbidity of ischemic stroke patients.
The risks for poor prognosis outcome are statistic
significantly for patients who died within 30 days
were NIHSS score, onset time, congestive heart

failure, midline shift and hemorrhagic transformation.
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Malignant middle cerebral artery occlusion
patients in stroke unit, Rajavthi Hospital had higher
mortality rate at 30 days, higher mRS score at
30 days and longer hospital stay than those of

general ischemic stroke patients.
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Introduction

Direct factor Xa inhibitors oral anticoagulants
(DOACS) including rivaroxaban, apixaban and
edoxaban have been shown to be equivalent or
superior to warfarin for prevention of stroke or
systemic embolism and DOACs have lower rates of
major bleeding in patients with non-valvular atrial
fibrillation (NVAF)." DOACs also have less dosing
variability, a rapid onset of action and stability.””
Additionally, DOACs do not require routine
coagulation monitoring. However, plasma
concentration should be measured in patients who
suffer some conditions such as trauma, emergency
surgery, bleeding or embolic events, and
concomitant treatment.” Dose monitoring is
essentially needed to reduce adverse effects
including recurrent infarction because of failure to
reach the therapeutic dose or major bleeding caused
by over dosage.’ The standard recommended dose
of apixaban is 5 mg taken orally twice daily, but
dose reduction will be of 2.5 mg if at least two of the
following criteria are met: age =80 years, body
weight <60 kg, and serum creatinine level 21.5
mg/dL.>®

There is insufficient published information
regarding the laboratory testing of apixaban. In fact,
routine coagulation tests show lower sensitivity to
the effect of apixaban including PT and aPTT
reagents typically show mild or modest sensitivity.
The reliable recommendation for the assessment of
apixaban exposure is anti-factor Xa chromogenic
assays.” A previous study showed a linear correlation
between the levels of apixaban concentration and
apixaban-specific anti-factor Xa activity (AFXaA).”
According to EHRA 2018 guidelines, the expected

range (P5/95 percentiles) of apixaban in terms of

Vol.38 ¢ NO 4 » 2022

plasma concentration at peak and trough for
standard-dose were 69-321 and 34-230 ng/ml.°

There are several studies investigating the
concentration of apixaban in both doses but data
on apixaban concentration specified by serum
creatinine clearance is limited. Hence, this study
aimed to determine plasma concentration of
apixaban (Cpeak and Ctrough) in standard-dose
and reduced-dose according to creatinine
clearance (CrCl<50 & CrCI=50).

Objectives

1. To evaluate plasma apixaban concentration
(Cpeak and Ctrough) in both standard-dose and
reduced-dose apixaban.

2. To evaluate plasma apixaban concentration
according to creatinine clearance (CrCl =50 ml/min,
CrCl <50 ml/min).

Materials and Methods

Study design

This prospective observational study was
conducted in inpatient and outpatient departments
of Phramongkutklao hospital between August 2021
and January 2022. This project was approved by
the Institutional Review Board Royal Thai Army
Medical Department no. R0O46h/64.

Trial Population

We recruited patients with non-valvular
atrial fibrillation (NVAF) treated with apixaban.
Eligible cases must age above 20 years old and
consecutively used unchanged dose of apixaban
for at least 7 days. The study excluded patients
with severe kidney disease (CrCl<15 ml/min),
chronic liver disease (Child-Pugh Class C),

thrombocytopenia (platelet<100,000/mm?),
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pregnancy, breastfeeding, prosthetic mechanical
heart valve or active bleeding. All patients provided
informed consents before enroliment into the study.

Procedures

Total 20 patients taking apixaban 5 mg
(standard-dose group) and 14 patients taking
apixaban 2.5 mg (reduced-dose group) twice a day
were enrolled. Demographics, thromboembolic and
hemorrhagic risks according to the scoring system
CHAZDSZ—VASC and HAS-BLED were recorded.
Renal function was calculated by using the
Cockcrof-Gault equation. Concurrent medications
were reviewed and recorded.

Blood sample at peak and trough times were
collected in all enrolled cases whenever patients
had continued fixed-dose apixaban for more than
7 days. The blood samples for peak concentration
(Cpeak) were collected at 3-4 hours after the
immediate dose of apixaban and the samples for
trough concentration (Ctrough) were collected
before the morning dosing. Blood was collected in
3.2% Citrated blood tube and centrifuged. Serums
were analyzed by chromogenic assay (BIOPHEN®
Heparin liquid reagents ready to use).'®" Follow-up
visits were regularly scheduled at 3, 4 or 6-month
basis in case the patients remained stable without
complications. Any bleeding or thromboembolic
events were subsequently observed and
documented for 12 months.

Outcomes

The primary outcome was differences of
plasma concentrations of apixaban in patients who
on standard-dose or reduced-dose, and plasma
concentrations between patients with CrCl =50 ml/

min and CrCl <50 ml/min.
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Statistical methods

Statistical analysis was evaluated by using
SPSS 26.0 statistical software. Descriptive statistics
were used in demographic data. Continuous
variables were presented as median and ranges.
Categorical variables are presented as frequencies
and percentages. Comparison of the difference
between groups was evaluated by paired t-test or
Mann-Whitney U test. Discrete data was described
in percentage and analyzed by Chi-square. P-value

< 0.05 was considered statistically significant.

Results

From July 2021 to January 2022, a total of 34
eligible patients were enrolled. 20 patients received
standard-dose apixaban and 14 patients received
reduced-dose apixaban. In standard dose group,
16 patients had CrCl =50 ml/min (mean CrCl =66.7
ml/min) and 4 patients had CrCl <50 ml/min (mean
CrCl =42.5 ml/min). And in reduced-dose group,
4 patients had CrCl =50 ml/min (mean CrCl =54.0
ml/min) and 10 patients had CrCl <50 ml/min (mean
CrCl =26.4 ml/min). Patients on reduced-dose
apixaban group were older [87 (65-99) vs 71 (57-83)
year, p =0.203], had lower body weight [57 (47-67)
vs 68 (54-62) kg., p =0.546] and creatinine
clearance (CrCl) [54 vs 66 ml/min (CrCl =50),
p =0.128, 26 vs 42 ml/min (CrCl <50), p =0.565] but
no statistically significant difference. However,
patients in this group had higher CHAZDSZ—VASC
(p =0.015) and HAS-BLED (p =0.006) scores with
statistically significant difference. The baseline
characteristics of all patients were shown in

Table 1.
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The median Cpeak and Ctrough of apixaban
in standard-dose group were 213 (148-322) ng/mL
and 137 (108-179) ng/mL, respectively. The median
Cpeak and Ctrough of reduced-dose apixaban
group were 197 (155-289) ng/mL and 108 (83-164)
ng/mL, respectively.

Of the 20 patients consuming standard-dose
apixaban, 16 patients had CrCl =50 ml/min with
median Cpeak level of 196 (148-268) ng/mL and
Ctrough level of 129 (108-162) ng/mL. 4 patients
had CrCl <50 ml/min with median Cpeak level
of 349 (175-1,024) ng/mL and Ctrough level of
190 (110-661) ng/mL. There was no significant

difference in plasma concentration of apixaban

Vol.38 ¢ NO 4 » 2022

between these two subgroups.

For 14 patients consuming reduced-dose
apixaban, 4 patients had CrCl =250 ml/min with
median Cpeak level of 257 (119-309) ng/mL and
Ctrough level of 104 (56-161) ng/mL. 10 patients
had CrCl <50 ml/min with median Cpeak level of
190 (155-269) ng/mL and Ctrough level of 108
(87-177) ng/mL. Similarly, there was no significant
difference in plasma concentration of apixaban
between these two subgroups. Plasma concentra-
tion of apixaban (Cpeak and Ctrough) and incidence
of recurrent ischemic stroke and bleeding events

were shown in Table 2.

Table 1  Baseline characteristics
Characteristics Standard-dose apixaban Reduced-dose apixaban P-value*
5 mg twice a day 2.5 mg twice a day
(n= 20) (n=14)
Age - year
Median (range) 71 (57-83) 87 (65-99) 0.203
Sex - no. (%)
Male 14 (70) 7 (50) 0.458
Weight - kg
Median (IQR) 68 (54-82) 57 (47-67) 0.546
CrCl - no. (%)
> 50 ml/min 16 (80) 4 (28.5) 0.249
< 50 ml/min 4 (20) 10 (71.5) 1.000
Mean CICr - ml/min
CrCl = 50 ml/min 66.7 (61.8-69.4) 54.0 (563.2-54.9) 0.128
CrCl < 50 ml/min 42.5 (39.7-44.3) 26.4 (21.3-28.9) 0.565
Comorbidity - no. (%)
Prior stroke 9 (45) 6 (42.8) 1.000
Hypertension 19 (95) 14 (100) 1.000
Dyslipidemia 20 (100) 13 (92.8) 0.412
Post stroke seizure 3 (15) 1(7.1) 0.283
Vascular dementia 1(5) 0 (0) 1.000
Alzheimer's disease 0 (0) 1(7.1) 1.000
CHAZDSZ—VASC -no. (%)
1 1(5) 0(0)
2 6 (30) 1(7.1)
3 (15) 2(14.3)
4 1(5) 3(21.4)
5 4 (20) 3(21.4)
6 5 (25) 3(21.4)
7 0(0) 2(14.3)
Median (range) 4 (3-5) 5 (4-6) 0.015
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Table 1  Baseline characteristics (cont.)
Characteristics Standard-dose apixaban Reduced-dose apixaban P-value*
5 mg twice a day 2.5 mg twice a day
(n= 20) (n= 14)
HAS-BLED - no. (%)
0 2 (10) 0 (0)
1 7 (35) 3(21.4)
2 7 (35) 5(35.7)
3 4 (20) 4 (28.6)
4 0(0) 2(14.3)
Median (range) 2 (1-2) 2 (2-3) 0.006
Indication - no. (%)
Primary stroke prevention 11 (55) 8 (57.1)
Secondary stroke prevention 9 (45) 6 (42.9)
Drug interaction - no. (%)
Amiodarone 2 (10) 3(21.4)
Dronedarone 1(5) 2 (14.3)
Ranolazine 1(5) 1(7.1)
Levetiracetam 0 (0) 2 (14.3)
Vortioxetine 1(5) 0 (0)
Paroxetine 0 (0) 1(7.1)
Nicergoline 0 (0) 1(7.1)
Table 2  Plasma concentration of apixaban (Cpeak and Ctrough) and incidence of recurrent ischemic

stroke and bleeding events

Outcomes

Standard-dose apixaban

Reduced-dose apixaban

(n=20) (n=14)
CrCl > 50 CrCl < 50 . CrCl > 50 CrCl < 50 .
(16) @) p-value @) (10) p-value
Plasma apixaban concentration
Cpeak (ng/mL) 196 (148-268) 349 (175-1,024) 0.682 257 (119-309) 190 (155-269)  0.304
Ctrough (ng/mL) 129 (108-162) 190 (110-661) 0.437 104 (56-161) 108 (87-177) 0.240

Ischemic stroke (%)
Odd ratio (95% Cl)
p-value*

Hemorrhagic stroke (%)
Odd ratio (95% Cl)

p-value*

Major bleeding (%)
Odd ratio (95% ClI)
p-value*

Minor bleeding (%)
Odd ratio (95% ClI)

p-value*

Stroke events

N/A 1
2.92 (0.89-8.15)
0.10
N/A N/A
N/A
N/A
Bleeding events
1 N/A
1.35(0.57-3.19)
0.63
N/A 2

2.67 (1.71-4.17)

0.081
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Figure 1 Comparison of the median Cpeak and Ctrough between present study and other studies
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Discussion

To our knowledge, this is the first study
determined the median Cpeak and Ctrough level in
NVAF patients treated with apixaban in Thailand.
The median Cpeak and Ctrough level of apixaban
concentration were 213 (148-322) ng/mL and 137
(108-179) ng/mL respectively in standard-dose
group and 197 (155-289) ng/mL and 108 (83-164)
ng/mL respectively in reduced-dose group.

Compared with previous studies, the median
Cpeak and Ctrough level of apixaban were higher
than the level of apixaban concentration in the study
in Europe (Frost et al.) (median Cpeak and Ctrough
were 128.5 ng/mL and 49.6 ng/mL (p =0.098) at 5.0
mg dose and 62.3 ng/mL and 21.0 ng/mL (p =0.009)
at 2.5 mg dose).’ Our results were comparable
to the study from Korea (Hyoshim Shin et al.).’
Differences of the results can be probably affected
by ethnic, geographical or environmental elements
that were formerly mentioned in this study. In
comparison with the study from Korea (Hyoshim
Shin et al.) (median Cpeak and Ctrough were 202.0
ng/mL and 104.5 ng/mL (p =0.671) at the 5.0 mg
dose and 151.0 ng/mL and 76.0 ng/mL (p =0.331)
at the 2.5 mg dose)®, our results showed higher
plasma concentration in both groups that
theoretically caused by lower CrCl.

In standard-dose group and CrCI<50 ml/min,
median Cpeak were higher than those standard-
dose group with higher CrCl =50 ml/min [349
(175-1,024) ng/mL vs 196 (148-268) ng/mL
(p=0.437)], however the analysis showed no
significant difference. But 2 out of 4 patients with
CrCl <50 ml/min in our standard-dose group had
Cpeak of apixaban level at upper border of

expected range and 1 case had extremely high
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Cpeak level. In the study on the efficacy and safety
of off-label dose according to plasma concentration
(Michihiro Suwa et al.), it was found that higher peak
plasma apixaban concentration may lead to a
greater risk of bleeding and should be an indication
for dose reduction."” Therefore, patients who use
standard-dose of apixaban with CrCl <50 ml/min,
especially concomitant use other medication that
could increase DOAC level such as amiodarone,
SSRI, etc. should be closely monitored of bleeding
complications.”” Therefore, Cpeak measurement
may be valuably used to improve the risk-benefit
ratio in this group.

In reduced-dose of apixaban group, median
Ctrough levels were relatively similar in CrCl 250 ml/
min and CrCl <50 ml/min groups [104 (56-161) ng/
mL vs 108 (87-177) ng/mL (p =0.240)] and median
Cpeak level in CrCl 250 ml/min were slightly higher
than in CrCl <50 ml/min group [257 (119-309) ng/
mL vs 190 (155-269) ng/mL (p =0.304)] without
significant difference. We noticed that one patient
had unexpectedly under dosing with CrCl 250 ml/
min and had plasma concentration level at lower
border of the expected range [Ctrough 51 ng/mL
and Cpeak 89 ng/mL, (41-321 ng/mL)]. Therefore,
adjusting dose with off-label use should be
cautiously monitored." Under dose may potentially
lead to failure in preventing thromboembolic
events.”

From this study, we found that plasma
concentration of apixaban in the group of standard-
dose with CrCl 250 ml/min and reduced-dose with
CrCl <50 ml/min group had mostly same levels. That
suggests strong influence of CrCl to plasma level of
apixaban. In supporting clinical practice, adjusting
dose of apixaban according to CrCl would be

concerned.
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This study has several limitations. It was
conducted at a single center with a small number
of enrolled patients. Because of COVID-19
pandemic, recruitment was not achieved in time.
So the number of cases with side effects were
insufficient for statistic analysis on the relationship
between apixaban concentration and thromboem-

bolic or bleeding events.

Conclusion

There was no significant difference between
trough and peak concentration of apixaban

according to creatinine clearance.
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in both groups had neurological improvement.
No significant correlation was found between the
age of the thrombus and disease progression (P =
0.336) or complications (P = 1.000). Although there
was a significant correlation between functional
outcome at discharge and age of thrombus (P =
0.046), by acute stage of thrombus had a good
outcome of 53.8% and a poor outcome of 46.2%,
while all of the early subacute stages of thrombus
had a good outcome.

Conclusion: Our study reveals that age of
thrombus from T1-weight and T2-weight sequence
MR imaging (MRI) were correlation with functioning
outcome at discharge. overall outcome in our study
was good in both acute and early subacute stage
of thrombus.

Keywords: Venous thromboaosis, Fibrin formation,

Age of thrombus
Introduction

Thrombosis of the dural sinus and/or cerebral
veins (CVST) is an uncommon form of stroke, usually
affecting young individuals." Despite advances in
the recognition of CVST in recent years, diagnosis
and management can be difficult because of the
diversity of underlying risk factors. Anticoagulation
remains the principal therapy and aims at preventing
thrombus propagation and increasing recanalization.”
Many invasive therapeutic procedures have been
reported to treat CVST. These include chemical
thrombolysis and direct mechanical thrombectomy
with or without thrombolysis but there are no
randomized controlled trials to support these
interventions compared with anticoagulation.”

Although patients with CVST may recover with
anticoagulation therapy, 9% to 13% have poor

outcomes despite anticoagulation. As the result of
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physical properties of a venous thrombus. The
primary thrombus component is fiorin fibers (~60%)
with platelets, erythrocytes and leukocytes constitut-
ing the remainder (~40%).° Thrombus strength and
viscoelasticity are highly associated with fibrin
features at the molecular level, including diameter,
branching, cross-linking and meshwork pore size.
With high fibrin density, the clot had been observed
to be more rigid, less permeable, and more resistant
to fibrinolysis. A general timeline for thrombus
formation includes the following: (a) 1-2 days after
initial injury, clot rich in fibrin and platelets with
pockets of erythrocytes; (b) 7-14 days after clot
presentation, cell infiltration begins, clot increase in
density and stiffness, eventual replacement by
other extracellular proteins including collagen; and
(c) 28 days after clot presentation, remodeled vein
wall, rich in cells.’

Therefore, in our study, we were interested in
acute and early subacute stage of thrombus as the
main measure because in those stages, intraluminal
thrombus formation may resistance to anticoagulant
due to high fibrin density. Anticoagulation alone may
not dissolve a large and extensive thrombus, and
the clinical condition may worsen even during
heparin treatment.”*® Thereby, this study may
provide a reference for clinicians to optimize
their clinical decision to make early appropriate
management in patient with acute or early subacute
stage of thrombus.

Furthermore, a recent study found that factors such
as extreme age, coma at onset, and hemorrhagic
infarction were associated with a poor prognosis,”®
and one interesting study looked at the sum of the
thrombosis degrees in the multiple vessels, measured
as the clot burden score, including both cerebral

veins and cerebral sinuses which revealed that clot
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burden was associated with the prognosis of
patients.® So, in our secondary outcome, we would
record the relevant factor to compare the baseline

at the onset of patients in both groups.
Materials and Methods

Patient enroliment

This study was conducted at the Neurological
Institute of Thailand, a tertiary referral hospital in
Bangkok, Thailand, which serves many patients
from all over the country. From October 2015 to
October 2020, retrospective data was gathered for
all patients with a diagnosis of CVST (ICD-10-CM
Diagnosis Code: 1167) from documents recorded
in the hospital registry system.

The inclusion criteria were as follows:

1. Age more than 15 years old

2. Patients who fulfilled the diagnostic criteria
of CVST

Thai * Journal * of ® Neurology

3. Patients who received anticoagulation
(IV heparin or SC LMWH)

4. The diagnosis was confrmed based on
both T1-weight and T2-weight sequence magnetic
resonance imaging (MRI)

The patients who had incomplete medical
record or only performed one kind of imaging
sequence on MRI were excluded.

All the patients with suspected CVST underwent
a preliminary CT brain for initial evaluation. After that
conventional MR imaging was performed. Consulting
with radiologist was done for confirmation of
diagnosis and estimation age of thrombus from
predominant signal intensity on MR imaging.

Patient were divided into four groups based
on signal intensity on T1 and T2 weight sequence

as shown in Table 1."%"

Table 1 Appearance of thrombus on T1WI and T2WI
Stage and No. of days Cause Appearances on T1WI Appearance on T2WI
Acute DeoxyHb Isointense Hypointense
(0-7 days)
Early subacute Intracellular MethHb Hyperintense Hypointense
(7-14 days)
Late subacute Extracellular MethHb Hyperintense Hyperintense
(7-14 days)
Chronic Hemosiderin Isointense Hyperintense
(>15 days)

Data Collection

The data included demographic data, clinical
signs and symptoms, the time from onset of
symptoms occurred to diagnosis confirmed by MRI,
CVST predisposing factor, Glasgow Coma Scale at
admission, neuroimaging presentations, location of
occluded sinus, estimated age of thrombus from
predominant signal intensity according to MR

imaging technique, duration of hospitalization,

progression of disease, complication and Oxford
handicap score (modified Rankin scale) at both
discharge and the time of follow-up were recorded.

Treatment and Outcomes

If no major contraindication, all patients were
administered enoxaparin at 1.0 mg/kg subcutaneously
twice a day while in hospital followed by oral
anticoagulants. The dose of anticoagulantwas adjusted

to maintain INR level 2.0-3.0, while the selection of

a1
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anticoagulant would be left to the physicians based
on the individualized condition of each patient. After
discharge, all patients continued warfarin for a
minimum of 3-12 months or lifelong according to the
underlying etiology” and functional outcome were
reviewed from outpatient recorded document.

The modified Rankin scale (mMRS) was evaluated
at both discharge and outpatient follow-up to measure
the functional outcomes. The mRS = 0-2 was defined
as relatively favorable outcomes (independency),
whereas mRS = 3-6 was poor (dependency or death).
The primary endpoint was functional outcomes at
discharge and 3 to 6 months outpatient follow-up.

Statistical Analysis

The study protocol was approved by the
research ethics committee of Neurological Institute
of Thailand. Descriptive statistics were performed
to describe all CVST patients. Amount of each stage
of thrombus were shown in chart. For continuous
data were presented as median with minimum to
maximum range. For categorical data, numbers and
percentages for each category were tabulated.

A Fisher's Exact Test analysis was established to

Vol.38 ¢ NO 4 » 2022

identify relationship between age of thrombus and
functional outcomes in acute and early subacute
groups. Otherwise, Mann-Whitney test were used.
All significant levels reported were 2-sided, and
P<0.05 is considered to indicate a statistical
significance. All analyses were performed using

SPSS software version 17.0 for window
Results

Between October 2015 to October 2020, 39
CVST patients were hospitalized in Neurological
Institute of Thailand. No patients were lost to follow
up. Among our 39 patients, 29 (74.4%) were women
and 10 (25.6%) were men. The median age of the
overall population was 40 with a range from 18-78
years. The overall of neurological symptoms and
signs were summarized in the Table 2. Headache
is the most frequent symptom, present in 74.4% of
the patients. Other often occurring symptoms were
motor weakness (41%), seizure (31.1%), alternation
of consciousness (21.1%) and papilledema
(15.4%). The most frequency of risk factors of CVST

were OCP consumption in women (38.5%).

Table 2  Initial clinical presentation and predisposing factors of all 39 CVST patients
No. %
Manifestation
Headache 29 74.4%
Motor weakness 16 41%
Seizure 12 31.6%
Altered consciousness 8 21.1%
Papilledema 6 15.4%
Sensory disturbance 2 5.1%
Aphasia 2 5.1%
Cranial nerve involvement 1 2.6%
(Isolated CN6 palsy)
Neglect 2.6%
Visual field defect 1 2.6%
Hypersomnolence 1 2.6%
Predisposing factor of CVST
Oral contraception 15 38.5%
Head and neck infection 2 51%

SLE

1 2.6%
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At the beginning, all the patients were
categorized into four groups based on predominant

signal intensity on T1 and T2 weight sequence MR
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imaging. The number of each stage is shown in

Figure 1.

Figure 1 Number of each stage of thrombus

Chronic
21%

Late
subacute
26%

For primary outcome analysis, we selected
only the interested groups to analysis: acute stage
(Group 1) and early subacute stage (Group 2).
Characteristic of patients at baseline in each group
were shown in Table 3. The median age in acute
group was 38 years (range 34-52) versus early
subacute group, the median age was 39.5 years
(range 25.75-55.5). Female was predominant in
both group 92.3% vs 62.5%. At presentation,
median GCS was 15 in both groups. The modified
Rankin scale (mRS) at presentation was categorized
into good (MRS2) and poor (MRS >2). In acute
group, patients were measured 38.5% in good
functioning and 61.5% in poor functioning,
compared with early subacute group 75% were
good and 25% were poor. Hemorrhage at onset
were detected in both groups, 4 (30.8%) patients
in acute and 3 (37.5%) patients in early subacute
group. For location of sinus occluded, MRI showed
the most frequent sinus involvement in both groups

were superior sagittal sinus (84.6% vs 62.5%), followed

Actue
33%

arly
subacute
20%

by multiple sinus involvement (53.8% vs 50%)

Outcomes

While hospitalization, after initiation of
anticoagulant progression of disease and major
complication were noted. Most of the patients in
both groups had neurological improvement or
stable (61.5% vs 87.5%). Although, some of the
patients had neurological deterioration (38.5% vs
12.5%). The major complication in acute group were
progressive hemorrhage (60%), systemic bleeding
(20%) and infection (pneumonia 20%). In early
subacute, one of the patients had progressive
hemorrhage.

Among the acute group, two patients died in
hospital, 7 (53.8%) had good outcomes and
6 (46.3%) had poor outcomes at discharge. During
3 to 6 months of outpatient follow-up, 9 (69.2%) had
good outcomes and 4 (30.8%) had poor outcomes.
Compared to the early subacute group, all of them
had good functioning outcomes at discharge and

follow-up.
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No significant correlated between age of
thrombus with progression of disease (P=0.336)
and complication (P=1.000) as shown in Table 4.
Although, there was significant correlation between

functional outcome at discharge and age of

Vol.38 ¢ NO 4 » 2022

thrombus (P=0.046) (Table 5), by acute stage of
thrombus had a good outcome 53.8% and poor
outcome for 46.2%, while all of early subacute stage

of thrombus had a good outcome.

Table 3  Characteristic of patients at baseline in acute and early subacute stage of thrombus

No. (%)
Characteristic Acute stage Early subacute stage p-value
N=13 (%) N=8 (%)
Median age (IQR), year 38 (34-52) 39.5 (25.75-55.5) 0.913
Gender 0.253
Male 1(7.7) 3 (37.5)
Female 12 (92.3) 5 (62.5)
Median Glasglow coma scale (IQR) 15 (10.5-15) 15 0.142
mRS at presentation 0.183
mRS 0-2 5 (38.5) 6 (75)
mRS 3-5 8 (61.5) 2 (25.0)
Hemorrhage at onset 1.000
Yes 4(30.8) 3(37.5
No 9(69.2) 5(62.5
Location of thrombus
Cortical vein 5 (38.5) 2 (25.0) 0.656
Superior sagittal sinus 11 (84.6) 5 (62.5) 0.325
Transverse sinus 5(38.5) 2 (25.0) 0.656
Sigmoid sinus 4 (30.8) 2 (25.0) 1.000
Straight sinus 0 0 =
Deep venous system 2 (15.4) 2 (25.0) 0.618
Multiple sinus involvement 7 (53.8) 4 (50.0) 1.000
Table 4 progression and complication in acute and subacute stage of thrombus
No. (%)
Acute stage Early subacute stage p-value
N=13 (%) N=8 (%)
Progression 0.336
Neurological improvement or stable 8 (61.5) 7 (87.5)
Neurological deterioration or coma 5(38.5) 1(12.5)
Complication 1.000
Progressive hemorrhage 3 (60.0) 1(100)
Systemic bleeding 1(20.0) 0

Infection

1(20.0) 0
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Table 5 Relationship between age of thrombus and primary outcomes.
Outcomes No. (%)
Acute stage Early subacute stage p-value
N=13 (%) N=8 (%)
At discharge 0.046
Good outcome 7 (53.8) 8 (100)
mRS 0-2
Poor outcome 6 (46.2) 0
mRS 3-6
At follow-up 3 to 6 months 0.131
Good outcome 9(69.2)
mRS 0-2
Poor outcome 4 (30.8)
mRS 3-6
Discussion in previous study about high fibrin density within

In our study, the mean age of overall patients
affected young people, and women were more
often affected than men. The most frequently
identified risk factors in our study were OCP. This
observation is consistent with the majority of studies,
such as Pakistan, India, and other developed

countries.'?* "1

Clinical presentations of this
cohort are generally in consistent with what has
been previously reported in other studies.’
According to a recent study, characteristics
like advanced age, coma upon onset, hemorrhagic
infarction, and clot burden score were linked to a
poor outcome. All those variables that may influence
a patient’'s outcomes were documented in our
record, and baseline characteristics in both the
acute and early subacute groups were not different.
This study also focused on the outcome of
acute stage and early subacute stage of thrombus.
We hypothesized that the age of the thrombus
would correlate with the functioning outcomes of
the patient and that the early subacute stage of the
thrombus would be resistant to anticoagulant due

to high fibrin density. Chandrashekar et al reported

1-14 days after clot presentation, which may be
more resistant to fibrinolysis result in poor outcome
in these stages.” However, overall outcome in our
study was good in both groups: 71.4% of patients
had independent survival (mMRS<2) and 28.6% had
moderate to severe dependency (mRS 3-5).
Possible explanations for this discrepancy include
a small sample size in each group and the influence
of the details of the clot burden score. In a
retrospective study, Shaban et al. looked at 115
patients who were admitted to University of lowa
Health Care with CVST between 2004 and 2014
and calculated clot burden scores as the total of
thrombosis degrees in various vessels, including
both cerebral veins (cortical veins, internal cerebral,
Rosenthal vein, vein of Galen) and cerebral sinuses
(superior sagittal, inferior sagittal, straight, torcula,
transverse/sigmoid), which revealed that clot bur-
den in cerebral veins was associated with worse
discharge.” However, in contrast to those studies,
we were unable to capture additional details about
the location of cerebral veins in our investigation,
which may be a restriction at this time. On the other

hand, due to a lower proportion of hemorrhagic
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infarction in our early subacute group (14.2%),
it has been proposed that hemorrhagic infarction is
associated with a poor prognosis.”® There are also
some limitations to our study. First of all, selection
bias was unavoidable. Secondly, some of the
screening tests, such as the evaluation of protein S
and protein Clevels, were only performed atadmission,

and no dynamic follow-up data was obtained.
Conclusion

Our study reveals that age of thrombus from
T1-weight and T2-weight sequence MR imaging
(MRI) were correlation with functioning outcome at
discharge. These findings should be further verified

by future well-designed clinical trials in Thailand.
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muscular atrophy, PBP; progressive bulbar palsy, PLS; primary lateral sclerosis
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Test result
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HALAN 13 2
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Diagnosis ALS nguAtuANuatlsAszuLLlszaTMaY
Test result
(Cut off 0.17 ng/ml)
HALAN 1
HOAL 10 45
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Introduction

To describe the feasibility, safety, and seizure
outcome of a patient with temporal plus epilepsy
who underwent tailored resection guided by SEEG.

Chief complaint

The patient had a history of repetitive
generalized tonic 1-2 years prior to admission

Present medical history

A twenty-five-year-old man got a bachelor’s
degree in engineering. He works with his mother
selling traditional Thai food at his home town.
Seizure onset was at the age of 9. At the time,
seizures began with a whole-body stiffening,
predominately at night. The patient noticed that
sometimes he had a dizzy sensation before an
episode. Seizures recurred three times before being
treated by a doctor. In 2016 he was referred to the
epilepsy clinic at the Neurological Institute of
Thailand from another hospital due to medically
intractable epilepsy. Later on, the epileptologist
adjusted many antiepileptic drugs, including
carbamazepine 1200 mg/day, topiramate 425 mg/
day, levetiracetam 2250 mg/day, phenytoin 225 mg/
day, he still had a generalized tonic seizure once a
week.

Past medical history

* he denied underlying diseases

* no history of head trauma

* no history of illicit drugs

* no allergy

» no febrile convulsion

Physical examination

Vital sign: BT 36.0°C, BP supine 123/83 mmHg,
standing for 3 minute 120/79 mmHg, PR 64 bpm,
body weight 50 kg, height 160 cm. The physical
examination and detail neurological examination

was unremarkable.
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Discussion

The first long-term VEEEG discovered his
semiology consisted of complex motor seizures
followed by the left head versive, then generalized
tonic-clonic seizure. The EEG seizure was arising
from the right frontotemporal area (FT10).
Unfortunately, at first VEEG monitoring he did not
notice the vertiginous aura. His 3-tesla epilepsy
protocol MRI brain was unremarkable studies,
later on, the patient underwent interictal SPECT
and ictal SPECT, the ictal SPECT at (10 seconds
after habitual seizure) pointed to bifrontal. Due to
inconclusive presurgical evaluation, the patient
underwent the FDG-PET in Feb, 2017. The interictal
FDG-PET revealed a large area of likely epileptogenic
foci involving the right lateral anterior and mesial
temporal lobe and the right inferior lateral region of
the right frontal lobe. After gathering information
from the PMC discussions, the patient underwent
right anterior temporal lobectomy in March 2017
The surgical specimens obtained from patients
were consisted of hippocampus’s parts with
numerous red neurons in CA3, compatible with right
mesial temporal sclerosis.” He became seizure-free
for two months after surgery.’

In June, 2017, his seizure recurred again with
the same semiology, and especially he still had the
vertiginous sensation before he had a seizure. He
underwent second long-term video monitoring using
more compact electrodes (Goldman Montage) in
2018. His seizure was still arising from the right
frontotemporal area (FC6>T10). In August, 2019, he
underwent an SEEG implant under robotic-assisted.
The stereo electroencephalography (SEEG)
planning was based on anatomo-electrical and
imaging correlations as a scheme.’

The invasive monitoring showed interictal

and Ictal activity arose consistently from the right

posterior superior temporal sulcus, followed by
rapid synchronization over the right frontal
operculum and right frontal region within 20-50 ms.
The 50 Hz high-frequency cortical stimulated right
posterior superior temporal sulcus contacts induced
the typical aura using an electrical current at 1-2 mA
and typical seizure at electrical current 3-4 mA.*
Finally, the patient underwent the right
posterior superior temporal tailored resection.
Post-operatively patient became seizure-free but
experienced left homonymous hemianopia. At 30
months follow up, the patient is still seizure-free
after reduced two antiepileptic drugs. The second
surgery operation’s pathology showed Type llb

focal cortical dysplasia.’
Conclusion

The present case illustrates that temporal plus
epilepsy may mimic features of temporal lobe
epilepsy.” " In our case, at first long-term VEEG
monitoring, the patient did not mention his aura,
which is crucial for localization of the epileptogenic
zone.? After the first surgical operation, the patient
remained only focal impaired awareness motor
seizure.’ Therefore, he could easily recognize the
vertiginous aura before his typical seizures. The
second-long term video monitor did in 2017, we
integrated the further non-invasive study, including
Morphometric MRI analysis (MAP18)" " Source
Analysis of Interictal Spikes (BESA)'* and ictal arterial
spine labeling for delineated actual epileptogenic
lesions. The second presurgical evaluation focused
on anatomy-electro-clinical correlations including
temporo-parieto-occipital junction, insular, orbital
frontal, anterior cingulate, and the residual part of
the temporal lobe.>” Finally, we form the hypothesis
and suggest the patient underwent invasive

13, 14

monitoring. Finally, the epileptogenic zone

actually extended to the residual part of the right
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temporal lobe.” According to the previous studly,

temporal plus epilepsy is a significant cause of

temporal lobe surgery failures’, and there

was no definite maker for observing patients. '’

A distinguishable form of focal temporal epilepsy
SEEG depth electrode insertion,
Right Hemisphere

Possible epileptogenic zones
Right supramarginal gyrus ?

Vol.38 ¢ NO 4 » 2022

should not be offered standard ATL like our case” "
anterior temporal lobectomy alone could not control
seizures."® The more extensive resection of temporal

guided by SEEG provides a greater chance of post-

operative seizure freedom."

1  Anterior Cingulate

2 Hippocampus

3 Inferior anterior supramarginal I1AS 10
4 |Inferior posterior supramarginal IPS 8
5  Orbitofrontal area OF 15
6  Posterior Cingulate PC 15
7  Posterior insula Pl 18
8  Superior anterior supramarginal SAS 10
9  Superior posterior supramarginal SPS 12
10 Anterior insula Al 18

Figure 1 The picture shows The Stereo electroencephalography (SEEG) planning based on anatomo-

electrical and imaging correlations
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Figure 2 The picture shows that ictal activity arose consistently from the right posterior superior temporal

sulcus, followed by rapid synchronization over the right frontal and right frontal regions within 20-50 ms.
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High frequency (50 Hz), pulse width 1,000 ms, duration 8 ms

Locations Intensity {mAy Clinical
Pl 1-2 3 Vertiginous aura
2-3 “ ‘ Vertiginous aura {more)
3-4 3 Vertiginous aura
4-5 3 Vertiginous aura
1AS 2-3 1 ‘ Vertiginous aura {more)
3-4 1 Vertiginousaura
PC 2-3 1 Vertiginous aura Left head turning Tonic leftarm and leg
34 1 Laft head turning Tonic leftarm
4-5 1 Laft head turning
5-6 1.5 Vertiginous aura Left head turning
PC 9-10 1 Tonic left ring and little fingers
10-11 1 Tonic laft little finger
Pl 5-6 1 Electrical shocked left thumb and index fingers
12-13 1 Clonicleft hand
13-14 1 Clonicleft arm
14-15 1 Clonicleft arm

Figure 3 The picture shows That high-frequency cortical stimulated right posterior superior temporal sulcus

contacts induced the typical aura using an electrical current at 1-2 mA and a typical seizure at 3-4 mA.
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Early-Onset Dementia: Causes Compared to Late-Onset
Dementia

Korarat Sakulvanich, Pirada Witoonpanich
Neurology Division, Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand

Abstract

Objectives: To compare characteristics and causes of early-onset dementia (EOD) and late-onset dementia
(LOD) and to explore predictors of EOD and LOD.

Materials and Methods: A retrospective case-control study included dementia patients with MOCA score
<25 or MMSE score <22. Baseline characteristics and causes of dementia were collected. Student t-test
or Mann-Whitney, and Chi-square or Fisher's exact tests were used to compare the data. Uni- and
multivariate logistic regression were used to explore the predictive factors.

Results: Twenty-hundred twenty-six patients were included (148 in each group). The percentage of treatable
causes in EOD was significantly higher than LOD (14.86% & 6.8%, respectively). Regarding non-treatable
causes, mixed dementia was significantly lower in EOD (9.46%) than LOD (26.35%). There was a significant
difference in presenting symptoms between EOD and LOD. Most of the LOD patients presented with
memory problem (96%) while 18% of EOD patients presented with non-memory domain. Baseline
characteristics showed that male gender, smoking, alcohol drinking, bachelor’'s degree or higher, family
history of dementia was significantly higher in EOD compared with LOD. On the other hand, EOD group
had significantly lower rate of hypertension (HT), dyslipidemia, diabetes and chronic kidney disease (CKD)
than LOD group. However, in multivariate analysis, only smoking, family history, HT and CKD remained
significantly different between the two groups.

Conclusions: Treatable causes of dementia was not uncommon and should be considered especially in EOD.
Controlling risk factors (smoking, HT and CKD) may delay the development of both EOD and LOD.

Keywords: Dementia, Early onset, Late onset, Cause, Neurogenerative
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Vascular Risk Factors for Vascular Dementia Compared
with Alzheimer’s Disease

Prasama Vasigachart, Pirada Witoonpanich

Division of Neurology, Department of Medicine, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok,
Thailand

Abstract

Background and Objective: Evidence of an association between vascular risk factors and vascular dementia
(VaD) and those of Alzheimer’s disease (AD) are still inconsistent. Dyslipidemia was not previously included
as a risk factor for any dementia in the Lancet model. This study aims to assess the vascular risk factors
include hypertension, dyslipidemia, diabetes, and smoking in patients with VaD compared to AD.
Materials and Methods: The design was a retrospective cross-sectional analysis on patients who were
diagnosed with AD and VaD conducted at Ramathibodi Hospital from January 2011 to December 2021.
Multivariate analysis with multi-level mixed-effects logistic regression was used to determine independent
vascular risk factors associated with the type of dementia.

Results: A total of 220 patients consisting of 110 patients with AD and 110 patients with VaD met the inclusion
criteria. Hypertension and dyslipidemia were significantly higher in VaD compared to AD (OR = 3.2 [1.5-6.9];
P value=0.002, and OR 2.4 [1.2-4.8]; P value=0.012, respectively). However, smoking and diabetes
tended to have more association with VaD than AD but no statistical significant.

Conclusion: Hypertension and dyslipidemia were significant risk factors associated with VaD compared
with AD. In the present that has no curative treatment available for patients with dementia. This study found
the importance of dyslipidemia that should not be overlooked. Controlling lipid level and hypertension may

lower the risk of dementia especially VaD.
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Cognitive Performance Improvement after CPAP
Treatment in Obstructive Sleep Apnea Patients
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'Division of Neurology, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok,
Thailand

*Siriraj Sleep Center, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Objectives: We aimed to study any subjective and objective cognitive improvement after continuous
positive airway pressure (CPAP) treatment in patients with obstructive sleep apnea (OSA).

Material and Methods: A pilot, prospective cohort of OSA patients, was conducted. Baseline demographic
data and cognitive scores at baseline and follow-up after CPAP treatment were collected. Cognition was
assessed by the Montreal Cognitive Assessment (MoCA) and the Color Trails Test (CTT). The Memory
index score (MIS) was also calculated from the MoCA. All patients had to have cognitive impairment at
baseline, which was defined by MoCA <25, or CTT-time part 1 (CTT1) or 2 (CTT2) score below 16th
percentile. Patients with severe dementia were excluded. The subjective cognitive complaint was assessed
using the Cognitive Change Index (CClI).

Results: Among 30 patients with an age of 62.5 years (IQR 55-68), 53.3% are female. All patients
underwent polysomnography and were classified as having severe OSA. The median follow-up
duration after CPAP treatment was 12 months (IQR 11-14). The baseline median score of MoCA was
23 (IQR 20.5-24). After CPAP treatment, there was a significant improvement in MoCA score to a median
score of 24 (IQR 21-26) (p=0.048). The median of MIS before and after CPAP treatment was improved
significantly (p=0.002) from 8.5 (IQR 6-10) to 12 (IQR 9-13). However, the CTT1, CTT2, CCl, and
Thai-Geriatric Depression Scale did not differ significantly in comparison to the baseline.

Conclusion: Thai patients with severe OSA who had concomitant cognitive difficulties could have a
cognitive benefit after CPAP treatment. A larger investigation is required to illustrate the magnitude and

prognosis of CPAP treatment related to cognition in OSA patients.
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Factors Associated with Caregivers’ Distress of Patients
with Dementia Receiving Activity-based Services at
Dementia Day Center
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*Cognitive Impairment and Dementia Research Unit, Faculty of Medicine, Chulalongkomn University, Bangkok, Thailand.

Abstract

Objective: To study the factors associated with caregivers’ distress among service users of Dementia Day
Center at King Chulalongkorn Memorial Hospital (DDC).

Method: Clinical information from patients with dementia and their caregivers was collected during initiation
and using the clinical service of DDC. Only patients who utilized the service for at least three months
were included. On the patient’s features, cognition was measured by the TMSE; BPSD was examined by
the NPI-Q; gait and balance were assessed by Berg Balance Scale; and activity of daily living was
evaluated by ADFACS. On caregivers’ distress, stress and burden were assessed by SPST-20 and ZBl,
respectively. Data were modelled with PLS-SEM, using patient’s profile and clinical features, caregiver
distress, and duration of intervention as investigating latent variables.

Results: During the past 3 years of operation, 31 patients with dementia met the criteria for analysis. The
average age was 79.7+9.02 years and 26 (83.9%) subjects were female. Treatment duration was varied
between 3 to 44 months (median 15 months, IQR 6 and 29 months). PLS-SEM shows that caregivers’
distress was largely explained by patients’ features (p-value <0.001) than the duration of receiving services
at DDC (p-value 0.100). Cognition, BPSD, balance and gait problems, basic and instrumental ADL, and
being male were associated with increased caregiver distress (p-value <0.01). Treatment duration at DDC
was associated with decreasing caregiver distress, but not statistically significant.

Conclusion: The patient’s clinical characteristics and male gender were significantly related to the
caregiver’s distress. Treatment duration in DDC was negatively, but not statistically related to caregivers’
distress. However, a small sample size and variation in treatment duration might limit the statistical power
of the current observational study.

Abbreviations: TMSE —the Thai Mental State Examination; NPI-Q — Neuropsychiatric Inventory Questionnaire;
ADFACS - Alzheimer’s Disease Functional Assessment and Change Scale, SPST-20 — Suanprung Stress
Test-20, ZBI- Zarit Burden Interview, PLS-SEM -- Partial Least Squares Structural Equation Modelling
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The Effect of COVID-19 Pandemic on Self-Perceived
Change of Caregiver’s Burden in Providing Care for
People with Dementia
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Abstract

Objectives: To evaluate caregiver burden and perceived change among caregivers (CG) of people with
dementia (PwD) during the COVID-19 pandemic and its related factors.

Methods: This study was a cross-sectional, electronic questionnaire-based survey among the primary CG
of PwD. Demographic data of CG and PwD, caregiver burden (Zarit Burden Interview; ZBI-12), depression
(Patient Health Questionnaire; PHQ-9), functional independence (Barthel's index), and neuropsychiatric
features (NPI-Q) were interviewed. In addition, the perceived change of PwD’s function and NPI-Q between
the period before the COVID-19 and during the COVID-19 pandemic were interviewed. Daily life, impact
on medical service, COVID vaccination, and worry about the COVID situation were also interviewed.
Results: 135 primary CGs were enrolled at the Geriatric clinic, Siriraj Hospital, and online media. Most CGs
reported increasing in a perceived change of CG burden and depression. The younger age, women,
higher educational level of CGs, a conflict between PwD and CG, and functional deterioration of PwD were
associated with CG burden (p<0.05). Comparing between the period before and during the COVID-19
pandemic, there was a worsening of NPI-Q score (p<0.001) and level of dependence of the PwD (p<0.001).
The multivariate analyses indicated the ZBI-12 scores were significantly associated with depression
(p<0.001) and the neuropsychiatric symptoms (NPI-Q) during the COVID-19 pandemic (p=0.022). There
was no significant association between CG burden and the worry of COVID-19 issues.

Conclusions: This study demonstrates the worsening mental health in CG and functional deterioration in
PwD during the COVID-19 pandemic. Lack of emotional support, coping skills, and family relationships
may contribute to the CG burden.

Keywords: Coronavirus disease 2019 (COVID-19), Caregiver burden, Caregiver distress, Depression,

dementia
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Abstract

Objectives: To examine the correlation of information from an activity tracking device and questionnaire
on wandering behavior of patients with dementia at home.

Methods: Concurrent data collection on the activity tracking device and wandering questionnaire (the
Revised Algase Wandering Scale; RAWS) were obtained from ten dyads of patients with dementia and
their caregivers. The eligible outpatient with clinically diagnosed dementia must be able to stand up from
a sitting position, sit down on a chair as well as walk daily. The RAWS is a caregiver-rating questionnaire
recording five wandering behavior aspects: persistent walking, spatial disorientation, eloping behavior,
routinized walking, and mealtime Impusivity. The study was conducted in patients’ residence for four
consecutive weeks. Weekly data from the activity tracking device were processed and correlated with the
information from the RAWS.

Results: Between August 2021 and January 2022, the researchers had recruited ten dyads. A significant
correlation was identified between the daytime walking proportion and movement score obtained from the
activity monitoring device and the RAWS score. The walking proportion was associated with overall RAWS
score (r=0.591), repetitive walking (r=0.615), eloping behavior (r=0.582), and persistent walking (r=0.500).
In addition, the average weekly daytime movement was related to eloping behavior (r=0.423).
Conclusions: The current study shows the significant correlation of information from an activity tracking
device and questionnaire on wandering behavior of patients with dementia. Although, a small sample size
was a major limitation. The activity monitoring device could add objective information to clinical assessment,

especially in wandering evaluation.
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