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Abstract

Introduction: Early-onset dementia (EOD),
occurring in individuals under 65, is a growing
public health concern. In Thailand, data on EOD,
particularly distinguishing Alzheimer’s disease (AD)
from non-AD dementia subtypes, are limited. This
study aimed to investigate EOD’s prevalence,
characteristics, and associated factors at the
Neurological Institute of Thailand.

Methods: A retrospective study was conducted
on patients diagnosed with dementia before age 65
between 2018 and 2022. Data collection included
demographic data, comorbidities, cognitive
assessments (TMSE, MOCA), neuroimaging (MTA
scores, Fazekas scale), and lab results. Statistical
comparisons were made between AD and non-AD
groups.

Results: Among 199 patients, AD was the most
common form of dementia (54.7%). The AD group
had fewer males (43.2% vs. 63%, p = 0.006) and a
higher median age of onset (58 vs. 54 years, p =
0.005). Memory and attention impairments were
more impaired in AD (p < 0.001). MTA scores were
higher in AD, and Fazekas scores in non-AD groups
(p < 0.001).

Conclusions: Early-onset AD is the most
common EOD in this study, while non-AD
dementias, particularly vascular dementia, are
linked to more vascular risk factors. Early diagnosis
and management of these factors are essential for
improving outcomes.

Keywords: Characteristics, Predicting factors,

Alzheimer’s disease ,Early-onset dementia
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Introduction

Dementia is a growing public health concern
worldwide that significantly impacts society from
both medical and socio-economic perspectives. In
Thailand, the rising elderly population has drawn
much attention to age-related dementia’” however,
early-onset dementia (EOD), which occurs in
individuals younger than 65 years, remains under-
recognized.

EOD presents unique challenges for the
affected individuals and their families, as the early
onset often coincides with the prime working years.
This leads to increased financial strain and
caregiver burdens®. Studies estimate the
prevalence of EOD to be approximately 119 per
100,000 people aged 30-64 years, with varying
prevalence rates depending on countries’ income
levels. Thailand, classified as a middle-income
country, is expected to have a relatively high
prevalence of EOD compared to other regions“.

A recent study in Thailand found that EOD
accounted for approximately 17% of all dementia
cases, with 44% being Alzheimer’s disease (AD),
16% vascular dementia, 8% frontotemporal dementia,
and 6.5% posterior cortical atrophy. Alzheimer's
disease remains the most prevalent form of EOD'.
Accurate and timely diagnosis is critical for
managing AD>*® especially in early-onset cases,
as new therapeutic options, such as disease-
modifying therapy, become available’.

Despite its significance, data on the prevalence
and associated factors for EOD in Thailand remain
limited. Most studies have focused on elderly
populations, leaving a gap in understanding the
clinical characteristics and risk factors for younger

patients with dementia. This study aims to fil that

Vol 42 « NO.1 » 2026

gap by investigating EOD’s characteristics and
associated risk factors, with a specific focus on
Alzheimer's disease and other non-AD dementia
types, at the Neurological Institute of Thailand. The
results of this study will help inform the development
of early diagnosis and intervention strategies,
ultimately improving patient outcomes and easing

the burden on families and caregivers.

Methods

This retrospective, cross-sectional study was
conducted at the Neurological Institute of Thailand.
The aim was to evaluate the clinical characteristics,
proportion, and associated factors of early-onset
dementia (EOD), focusing on distinguishing Alzheimer's
disease (AD) from non-AD dementias. Data were
extracted from medical records of patients treated
between January 2018 and December 2022.

The study included patients diagnosed with
dementia based on the International Classification
of Diseases, 10th Revision (ICD-10) criteria in the
hospital database. Patients were included if they
were diagnosed with dementia before the age of 65
and who received treatments at the Neurological
Institute of Thailand. Dementia subtypes were
differentiated using general guidelines for dementia
classification to ensure consistent diagnosis.
Patients were excluded if their medical records
lacked essential clinical or cognitive data or if there
were comorbidities that could obscure the dementia
diagnosis, such as severe psychiatric illness or
substance abuse.

Data were collected retrospectively from both
outpatient and inpatient medical records. The
demographic data collection included age, sex, and
education level. Information on comorbidities and

associated risk factors was also gathered, including
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Type 2 diabetes mellitus (DM), hypertension,
hyperlipidemia, coronary artery disease, smoking,
alcohol consumption, and family history of dementia.
Clinical data on cognitive symptoms were recorded,
with particular attention to memory, language, visu-
ospatial ability, attention, and executive function.
Cognitive function was assessed using the Thai
Mental State Examination (TMSE)® and the
Montreal Cognitive Assessment (MOCA) scores®
to evaluate the degree of cognitive impairment.
Neuroimaging data were obtained from brain
magnetic resonance imaging (MRI) reports, explicitly
focusing on medial temporal atrophy (MTA) scores "
and Fazekas scale ratings'' for white matter hyper-
intensities.

Additionally, laboratory data such as fasting
blood glucose, hemoglobin, and lipid profiles were
included in the analysis. The primary outcome was
to identify the proportion and clinical characteristics
of Alzheimer’s disease and non-Alzheimer’s disease
in patients with early-onset dementia (EOD) diag-
nosed at the Neurological Institute of Thailand
between 2018 and 2022. The secondary outcome
was to determine the significant factors associated
with the development of Alzheimer’s disease
compared to non-AD dementia.

Descriptive statistics were used to summarize
demographic characteristics, clinical findings, and

cognitive assessments. Continuous variables were
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expressed as mean * SD in normally distributed
data and medians and interquartile ranges (IQR) in
non-normally distributed data. In contrast, categorical
variables were reported as frequencies and
percentages.

The chi-square test was used to compare
categorical variables between the AD and non-AD
groups; continuous variables were compared using
the Mann-Whitney U test for non-normally distributed
data, and an independent t-test was performed for
normally distributed continuous variables. Finally,
the multivariate analysis was performed, and logistic
regression was applied to identify independent risk
factors associated with Alzheimer’s disease.
A p-value of <0.05 was considered statistically
significant. Statistical analyses were conducted
using SPSS version 17.0 (SPSS et al., lllinois, USA).

Result

1. Demographic data

Table 1 summarizes 199 participants. The
median age at first presentation was 57 (IQR=8)
years, with 51.3% of the patients being male (n =
102). The median number of education years was
12 (IQR = 10). The median score of the Thai Mental
State Examination (TMSE) was 19 (IQR=12), and
the mean score for the Montreal Cognitive Assess-
ment (MOCA) was 14 14,

3
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Table 1 Patients demographics data and baseline characteristics

Demographic data

Age at first presentation, median (IQR)
Sex

Male, n (%)

Female, n (%)

Educationyear, median (IQR)

TMSE, Median (IQR)
MOCA, mean +- SD

Diabetes mellitus, n (%)
Hypertention, n (%)
Hyperlipidemia, n (%)
Coronary artery disease, n (%)
Smoke, n (%)

Alcohol, n (%)

Diagnosis
AD and variant
-AD, n (%)
-LV PPA, n (%)
-PCA, n (%)

Non AD
-VAD, n (%)
-DLB, n (%)
-FTD, n (%)
-Huntington, n (%)
-CBS, n (%)

57(8)

102 (51.3)
97(48.7)

12(10)

19(12)
1414 + 4.8

118 (60.3)
109(54.8)
3 (1.5)
6(3)

2. Comorbidities
Among these patients, 34.7% (n = 69) had
a diagnosis of type 2 DM, 17.1% (n = 34) had
hypertension, and 24.1% (n = 48) had hyperlipidemia.
Coronary artery disease was present in 6.5% (n =
13) of the participants. Furthermore, 19.2% (n = 38)
of the patients reported smoking, and 21.2% (n =

42) had a history of alcohol consumption.

3. Proportion of Dementia Types
In this study, a total of 199 participants were
analyzed, with 118 (59.3%) diagnosed with Alzhei-
mer’s disease (AD) and its variants, and 81 (40.7%)
diagnosed with non-AD dementia. Among the total
participants, 54.8% (n = 109) were diagnosed with
typical amnestic AD., some participants were diag-

nosed with AD variants, including posterior cortical
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atrophy (PCA) in 3% (n = 6) and logopenic primary
progressive aphasia (LV PPA) in 1.5% (n = 3).
Among the non-AD dementia cases, the
most common cause was vascular dementia (VAD),
affecting 28.6% of all participants (n = 57). Other
types of non-AD dementia included frontotemporal
dementia (FTD) in 5% (n = 10), Huntington’s disease
in 3% (n = 6), corticobasal syndrome (CBS) in 2.5%
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(n = 5), and dementia with Lewy bodies (DLB) in
1.5% (n = 3).
4. Characteristics and associated factors of
Early-onset dementia in AD and non-AD groups
Table 2 compares demographic character-
istics, risk factors, and clinical parameters between

Alzheimer's disease (AD) and non-AD groups.

Table 2 Comparison of Characteristic and Predicting factor between AD and non-AD patients

Data

AD=118 Non AD=81 total 199 P value
Sex(male) 51(43.2%) 51(63%) 0.006
Age, median (IQR) 58(7) 54.5(9) 57(8) 0.005
Education year, median (IQR) 12(10) 12(10) 12(10) 0.687
BMI, mean +- SD 22.6(5) 22.8(5) 22.6(5) 0.268
Smoke, n (%) 16(13.7%) 22(27.2%) 38(19.2%) 0.018
Alcohol, n (%) 20(17.1%) 22(27.2%) 42(21.2%) 0.88
Diabetes mellitus, n (%) 32(27.1%) 37(45.7%) 69(34.7%) 0.007
Hypertention, n (%) 18(15.3%) 16(19.8%) 34(17.1%) 0.407
Hyperlipidemia, n (%) 21(17.8%) 27(33.3%) 48(24.1%) 0.012
Coronary artery disease, n (%) 7(5.9%) 6(7.4%) 13(6.5%) 0.679
Major depressive disorder, n (%) 4(3.4%) A4(4.9%) 8(4%) 0.59
First main present symptom
Memory impairment, n (%) 116(98.3%) 66(81.5%) <0.001
Executive impairment, n (%) 33(28%) 20(24.7%) 0.608
Visuospatial impairment, n (%) 19(16.1%) 11Z(13.61%) 30(15.1%) 0.625
Language problem, n (%) 10(8.5%) 13(16%) 23(11.6%) 0.101
Attention impairment, n (%) 39(33.5%) 5(6.2%) 44(22.1%) <0.001
Social impairment, n (%) 8(6.8%) 10(12.3%) 18(9%) 0.179
Cognitive assesment
TMSE, median (IQR) 17(14) 21(11) 19(12) 0.009
Orientation, median (IQR) 3(3) 5(3) 4(3) 0.001
Regist, median (IQR) 3(1) 3(0) 3(N) 0.008
Attention, median (IQR) 3(5) 5(5) 5(5) 0.097
Calculation, median (IQR) 1(1) 1(2) 1(2) 0.047
Language, median (IQR) 7(5) 8(3) 7(4) 0.215
Recall, median (IQR) 0(0) o) o) 0.019
Moca 13(7) 16(6) 14(8) 0.02
Executive, median (IQR) o) 0(1) o) 0.93
Visuospatial, median (IQR) 1(1) 1(2) 1(1) 0.93
Memory, median (IQR) 0((0) 0(2) o(1) 0.018
MIS, median (IQR) 3(6) 5(8) 37 0.014
Language, median (IQR) 3(1) 4(2) 3(n) 0.14
Attention, median (IQR) 3(3) 4(2) 4(3) 0.088
Orientation, median (IQR) 4(3) 5(2) 4.5(3) 0.039

5
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Neuroimaging
MTA, median (IQR)
Falzeka, median (IQR)

Labaratory

WBC, median (IQR)
HB, mean +- SD
HCT, median (IQR)
Plt, mean +- SD
BUN, median (IQR)
Cr, median (IQR)
AST, median (IQR)
ALT, median (IQR)
Glucose, median (IQR)
TFT, median (IQR)
B12, median (IQR)

Vol 42 « NO.1 » 2026

Data

AD=118 Non AD=81 total 199 P value
2(1) 0(1) 12) <0.001
o1 2(3) 1(2) <0.001
6900(2770) 7200(2400) 7185(2575) 0317
13.1(1.8) 13.5(1.2) 13.4(1.2) 0.029
40.7(4.5) 41.4(3.8) 41(4.37) 0.066
307000(10500) 325000(83000) 320000(92500) 0.558
13(6) 14(7) 13(6) 0.13
0.71(0.29) 0.72(0.27) 0.71(0.29) 0.368
23(8) 19(10) 22(9) 0.58
18(10) 18(13) 18(10) 0.976
92.5(16) 102(27) 98(21) 0.001
1.04(0.587) 1.04(1.11) 1.04(0.72) 043
644(407) 592(338) 625(377) 0377

4.1 Baseline characteristics

The median age at presentation was
significantly higher in the AD group (median 58, IQR
7) compared to the non-AD group (median = 54.5,
IQR 9) (p = 0.005). The proportion of males was
significantly lower in the AD group (43.2%)
compared to the non-AD group (63%) (p = 0.006).
The median number of education years was similar
between the AD group (median = 12, IQR = 10) and
the non-AD group (median = 12, IQR = 10).

4.2 Risk Factors and Comorbidities

The proportion of smoking was signifi-
cantly higher in the non-AD group (27.2%) com-
pared to the AD group (13.7%), suggesting a
stronger association between smoking and non-AD
dementias (p = 0.018). This finding may relate to
vascular dementia. In contrast, there is no differ-
ence in alcohol consumption between both groups
(p-value = 0.88). For comorbidities, the proportion
of type 2 DM was higher in the non-AD group
(45.7%) compared to the AD group (27.1%)
(p-value = 0.007). In addition, hyperlipidemia was
also more common in the non-AD group (33.3%)

compared to the AD group (17.8%) (p-value =

0.012). However, there is no significant difference
in hypertension (p-value = 0.407), coronary artery
disease (p-value = 0.679), or major depressive
disorder (p-value = 0.59) between both groups.
4.3 Presenting Symptoms

Memory impairment was more frequent
in the AD group (98.3%) compared to the non-AD
group (81.5%) (p-value < 0.001). Furthermore,
attention impairment was significantly more
common in the AD group (33.5%) compared to the
non-AD group (6.2%) (p < 0.001). There were no
statistically significant differences between the two
groups regarding executive, visuospatial, or social
impairment.

4.4 Cognitive Assessment

The median TMSE score was signifi-
cantly lower in the AD group (median = 17, IQR =
14) than in the non-AD group (median = 21, IQR =
11) (p-value = 0.009). The orientation score was
also significantly lower in the AD group (median =
3, IQR = 3) than in the non-AD group (median = 5,
IQR = 3) (p-value = 0.001).In contrast, the attention,
language, and recall scores showed no significant

difference between the groups.
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The overall mean MOCA score was
significantly lower in the AD group (mean = 13.3 £
5.04) compared to the non-AD group (mean = 15.44
+4.21) (p = 0.022). The sub-score analysis showed
that memory score was significantly lower in the AD
group (median = 0, IQR = 0) compared to the
non-AD group (median = 0, IQR = 2) (p = 0.018).
Memory impairment, as reflected in the Memory
Index Score (MIS), was also significantly lower in
the AD group (median = 3, IQR = 6) compared to
the non-AD group (median =5, IQR = 8) (o = 0.014).
Moreover, the orientation score was significantly
4, 1QR = 3)
compared to the non-AD group (median = 5, IQR

lower in the AD group (median =

=2) (b =0.039). There was no significant difference
between the AD and non-AD groups for the execu-
tive domain, visuospatial, language, and attention
scores.
4.5 Neuroimaging

Neuroimaging findings showed signifi-
cant differences between the AD and non-AD
groups. Medial temporal atrophy (MTA) scores were
significantly more significant in the AD g+roup (me-
dian = 2, IQR = 1) compared to the non-AD group
(median = 0, IQR = 1) (p-value < 0.001). Fazekas
scores were also significantly higher in the non-AD
group (median = 2, IQR = 1) compared to the AD
group (median = 0, IQR = 1) (p-value < 0.001).

4.6 Laboratory Results

The hemoglobin (Hb) level was signifi-
cantly lower in the AD group (mean = 13.11£1.12)
compared to the non-AD group (mean = 13.54 *
0.94) (p-value = 0.037). Fasting blood glucose was
also significantly lower in the AD group (median =
92.5, IQR = 16) compared to the non-AD group
(median = 102, IQR = 27) (p-value = 0.001).
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Discussion

This study provides a comprehensive
comparison between Alzheimer’s disease (AD) and
non-AD dementia patients, explicitly focusing on
the proportion, associated characteristics, and risk
factors of cognitive impairment. Our findings
revealed significant differences in both comorbidities
and cognitive outcomes between the two groups.

Associated Factors

The findings of this study indicate that hyper-
lipidemia and diabetes mellitus were significantly
more proportion in the hon-AD group, suggesting
a stronger association with non-AD dementias,
particularly vascular dementia. This aligns with
previous research linking vascular risk factors, such
as hyperlipidemia and diabetes, to non-AD dementias,
where vascular pathology contributes to cognitive
decline through mechanisms such as ischemia and
white matter changes™.

Smoking was also more common in the non-AD
group, supporting its association with vascular-
related cognitive decline. Smoking is known to
promote atherosclerosis and reduce cerebral blood
flow, increasing the risk of vascular dementia™.

Cognitive Impairment

As expected, memory impairment was signifi-
cantly more proportion in the AD group. AD is
characterized by early and progressive memory
loss due to hippocampal and cortical degeneration.
In contrast, the non-AD group exhibited a broader
range of initial symptoms, including visuospatial and
executive impairments, consistent with the hetero-
geneity seen in other forms of dementia, such as
Lewy body dementia and frontotemporal dementia
(FTD).

7
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Our cognitive scores (TMSE and MOCA)
analysis highlights significant distinctions between
the AD and non-AD groups. The AD group had
significantly lower TMSE and MOCA scores,
particularly in memory-related sub-scores. The
significant difference in the Memory Index Score
(MIS) between the AD and non-AD groups can be
attributed to the distinct neurodegenerative patterns
in Alzheimer’s disease. In AD Alzheimer’s disease,
memory impairment is primarily related to encoding
difficulties, which do not significantly improve with
cueing. AD is often associated with hippocampal
atrophy and hypometabolism, which are critical for
encoding new information™.

In contrast, non-AD dementias, such as
vascular dementia or frontotemporal dementia,
more often exhibit retrieval-related memory impair-
ments. Retrieval difficulties may improve with
cueing, as these impairments are linked to dysfunction
in subcortical structures and the hippocampal-
parietal-frontal network rather than the encoding
deficits seen in AD"®. Therefore, the lower MIS in AD
patients, compared to non-AD patients, can be at-
tributed to their profound encoding deficits linked
to hippocampal pathology, distinguishing it from
retrieval deficits typical of non-AD dementias.

The significant difference in orientation scores
between the AD and non-AD groups highlights
temporal orientation as a valuable marker for
dementia severity, particularly in Alzheimer’s disease
(AD). Impairment in orientation has been shown to
predict daily functioning and is associated with
caregiver burden. Temporal disorientation is highly
sensitive for detecting dementia, though less
specific’®. Our findings align with this, as AD
patients showed more significant temporal orientation

deficits, reflecting hippocampal and medial tempo-
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ral lobe deterioration typical of AD. However, orien-
tation is less helpful in identifying mild cognitive
impairment, as it becomes more pronounced only
in later stages of dementia'®. However, attention
scores did not significantly differ between the
groups, suggesting that attention-related cognitive
domains may be similarly affected across both
dementia types.

Laboratory Findings

The significant differences in hemoglobin
levels and fasting blood glucose between the AD
and non-AD groups are intriguing. Lower hemo-
globin levels in the AD group suggest a relationship
between anemia and cognitive decline, as anemia
has been associated with reduced oxygen supply
to the brain, which may exacerbate neurodegen-
eration’®. The higher fasting blood glucose levels
in the non-AD group are particularly noteworthy.
Non-AD dementias, particularly vascular dementia
(VAD), are more strongly associated with metabolic
disorders, such as Type 2 DM and insulin resist-
ance. Elevated FBS in the non-AD group may reflect
the higher proportion of diabetes in these patients,
as diabetes and impaired glucose metabolism are
well-established risk factors for vascular damage
and subsequent cognitive decline.

Limitations and Future Directions

There are minor limitations to this study. First,
the small sample size, particularly in the non-AD
group, may limit the generalizability of the findings.
Additionally, the retrospective nature of the study
may introduce bias, particularly in the self-reported
risk factors such as smoking and alcohol consump-
tion. Future studies should include a larger and
more diverse cohort to explore these relationships

further.
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Moreover, while this study focused on tradi-
tional risk factors and cognitive assessments, with
diagnosis based on established criteria and clinical
assessments, it would be valuable to include bio-
marker data in future research to provide a more
detailed characterization of the underlying neuro-

pathology in AD and non-AD dementias.

Conclusion

This study identified the key clinical character-
istics of early-onset Alzheimer’s disease (AD) and
non-Alzheimer’'s disease dementias in patients
under 65 at the Neurological Institute of Thailand.
Alzheimer’s disease was the most proportion form
of dementia, vascular dementia was the most
common non-AD subtypes, strongly associated with
vascular risk factors such as Type 2 DM and hyper-
lipidemia. Early identification of these clinical
features and risk factors is crucial for improving
diagnosis, guiding treatment, and managing

outcomes in patients with early-onset dementia.

Acknowledgments

The authors would like to express their
gratitude to all the staff and participants involved in

the study for their invaluable contributions.

Statement of Ethics

This study was conducted in accordance with
the ethical principles outlined in the Declaration of
Helsinki. Approval for the study was obtained from
the Institutional review board of the Neurological
Institute of Thailand No.67016. Due to the retrospec-
tive nature of the study, the Ethics Committee
waived informed consent. All patient data were

anonymized to maintain confidentiality.

Thai * Journal * of ® Neurology

Conflict of Interest Statement

The authors declare that they have no conflicts

of interest.

Funding Sources

This study received financial support from the
Neurological Institute of Thailand, Department
of Medical Services, Ministry of Public Health,
Thailand. The funder had no role in the study
design, data collection, data analysis, decision to

publish, or preparation of the manuscript.

Data Availability Statement

All data generated or analyzed during this
study are included in this article. Further inquiries

can be directed to the corresponding author.

Author Contributions

Dr. Jakkree Kanpittaya conducted the study
plan and data gathering, and the statistical analysis
was performed by Dr.Jakkree and Dr.Jedsada.The
authors acknowledge the use of ChatGPT, devel-
oped by OpenAl, to assist in drafting sections of
this manuscript, including the abstract, introduction,
methods, results, discussion, and overall editing.
The final manuscript was reviewed and approved

by all authors.

References

1. Dharmasaroja PA, Assanasen J, Pongpakdee S, Jaisin
K, Lolekha P, Phanasathit M, et al. Etiology of dementia
in Thai patients. Dementia and Geriatric Cognitive
Disorders Extra [Internet]. 2021 [cited 2022 Dec 14];
11:64-70.

2. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard
C, Banerjee S, et al. Dementia prevention, intervention,
and care: 2020 Report of the Lancet Commission. The

Lancet 2020;396:413-46.

9



10

21sasUs:ananentiiuds:inelng

10.

1.

12.

13.

14.

15.

Svanberg E, Spector A, Stott J. The impact of young
onset dementia on the family: A literature review.
International Psychogeriatrics [Internet] 2010; 23:356-
71.

Hendriks S, Peetoom K, Bakker C, van der Flier WM,
Papma JM, Koopmans R, et al. Global prevalence of
young-onset dementia. JAMA Neurology 2021;78:1080-
90.

Sampson EL. Young onset dementia. Postgraduate
Medical Journal 2004;80:125-39.

Draper B, Withall A. Young onset dementia. Internal
Medicine Journal 2016;46:779-86.

Jack CR, Bennett DA, Blennow K, Carrillo MC, Dunn B,
Haeberlein SB, et al. NIA-AA research framework:
toward a biological definition of Alzheimer’'s Disease.
Alzheimer’'s & Dementia: The Journal of the Alzheimer's
Association [Internet] 2018;14:535-62.

Rygiel K. Novel strategies for Alzheimer’'s Disease
treatment: An overview of anti-amyloid beta monoclonal
antibodies. Indian Journal of Pharmacology 2016;48:629.
Train The Brain Forum Committee. Thai Mental State
Examination (TMSE). Siriraj Hosp Gaz 1993;45:359-74.
Hemrungrojn S, Tangwongchai S, Charoenboon T,
Panusawat M, Supasitthumrong T, Chaipresertsud P, et al.
Use of the Montreal Cognitive Assessment Thai version
to discriminate amnestic mild cognitive impairment from
Alzheimer’'s disease and healthy control : Machine
learning results. Dement Geriatr Cogn Disord 2021; 50:
183-94.

Scheltens P, Launer LJ, Barkhof F, Weinstein HC, Gool
WA Visual assessment of medial temporal lobe atrophy
on magnetic resonance imaging: Interobserver reliability.
Journal of Neurology 1995;242:557-60.

Fazekas F, Barkhof F, Wahlund LO, Pantoni L, Erkin-
juntti T, Scheltens P, et al. CT and MRI rating of white
matter lesions. Cerebrovascular Diseases 2002;13(Sup-
pl. 2):31-6.

Gorelick PB, Scuteri A, Black SE, Decarli C, Greenberg
SM, ladecola C, et al. Vascular contributions to cognitive
impairment and dementia. Stroke 2011;42:2672-713.
Ott A, Andersen K, Dewey ME, Letenneur L, Brayne C,
Copeland JR, et al. Effect of smoking on global cognitive
function in nondemented elderly. Neurology 2004;62:
920-4.

Julayanont P, Brousseau M, Chertkow H, Phillips N,

Nasreddine ZS. Montreal Cognitive Assessment Memo-

Vol 42 « NO.1 » 2026

ry Index Score (MoCA-MIS) as a predictor of conversion
from mild cognitive impairment to Alzheimer’s disease.
Journal of the American Geriatrics Society 2014;62: 679-
84.

Hong CH, Falvey C, Harris TB, Simonsick EM, Satterfield
S, Ferrucci L, et al. Anemia and risk of dementia in older
adults: findings from the Health ABC study. Neurology
2013;81:528-33.



Vol 42 « NO.1 » 2026

Abstract

Background: Stroke remains a major public
health concern and is a leading cause of mortality
worldwide. Comorbidities often complicate man-
agement and influence outcomes in stroke patients,
yet their specific impact on in-hospital mortality in
Thailand’s acute stroke population remains under-
explored.

Objective: To evaluate the influence of various
comorbidities on in-hospital mortality among
patients with acute ischemic and hemorrhagic
stroke in Thailand.

Methods: A retrospective analysis was con-
ducted using data from Thailand’s national stroke
database. Comorbidities based on International
Classification of Diseases, 10" Revision (ICD-10)
codes were assessed for their association with
in-hospital mortality using multivariable logistic
regression models.

Results: Comorbidities including leukemia,
coronary artery disease, atrial fibrillation, peripheral
artery disease, heart failure, diabetes, chronic kidney
disease, liver disease, and human immunodeficiency
virus (HIV) infection were significantly associated
with increased in-hospital mortality across stroke
subtypes. In contrast, peptic ulcer disease and
underlying malignancies, including solid tumors and
lymphoma, were significant predictors of mortality
in ischemic stroke but not in hemorrhagic stroke.

Conclusions: Comorbidities play a critical role
in determining in-hospital mortality in stroke patients,
with variations observed between ischemic and
hemorrhagic subtypes. These findings underscore

the need for individualized management strategies
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that address comorbid conditions to optimize stroke
outcomes.
Keywords: Comorbidities, In-hospital Mortality,

Acute Stroke, Thailand’s National Database

Introduction

Stroke is a significant public health concern,
ranking as the second leading cause of mortality
globally'. Its incidence demonstrates a yearly rise,
particularly pronounced in developing countries
compared to their counterparts in Europe, America,
and Australia. Approximately 70% of stroke inci-
dence and 87% of stroke-related mortalities are
concentrated in nations with low to middle socio-
economic status, including Asian countries.” Data
regarding stroke mortality varies significantly among
Asian populations, ranging from 50 -160 per 100,000
|oopulation.3 In Thailand, the mortality rate due to
stroke has also shown an upward trend, increasing
from 3.7 per 100,000 population in 1950 to 11.8 per
100,000 population in 1983.° A data from the
Ministry of Public Health during 2008 to 2012 also
showed the increasing in mortality rate of stroke in
Thailand from 20.8 in the year 2008 to 30.7 per
100,000 populations in the year 2012.° A study
conducted by Tiamkao et al. during 2016 to 2022
in Thailand reported an overall stroke incidence rate
of 330.72 per 100,000 population, with 222.19
cases classified as ischemic stroke and 88.38 as
hemorrhagic stroke. Furthermore, the study docu-
mented a mortality rate of 10.92%.° This suggests
that despite the incorporation of recombinant tissue
plasminogen activator (rt-PA) administration within
the Universal Coverage Scheme as per Thailand’s
national policy since 2009, improvements in mortality

rates of ischemic stroke have not been evident.

Vol 42 « NO.I » 2026

The mortality risk associated with acute stroke
has been attributed to various factors including
patients’ demographics, behavioral factors, comor-
bidities, and in-hospital complications. A study
using hospital databases in USA identified several
factors associated with mortality, including patient
age, female gender, absence of Medicare insurance,
and the presence of comorbid diseases.” Another
study in Asia indicated that atrial fibrillation, ischemic
heart disease, diabetes, and a history of smoking
were significant risk factors for mortality upon
discharge from the hospital in patients with
ischemic stroke. Notably, diabetes was specifically
associated with mortality upon discharge in patients
with intracerebral hemorrhage.? A meta-analysis
conducted in Ethiopia highlighted hypertension as
the foremost contributor to in-hospital mortality in
stroke cases, followed by atrial fibrillation and
diabetes mellitus.” Racial disparities in stroke
outcomes are well-documented, with African
Americans exhibiting elevated mortality rates
associated with stroke compared to Caucasians.
Medical complications during stroke admission
such as septicemia, pulmonary embolism, pneumonia,
myocardial infarction, status epilepticus, and heart
failure were also identified as significant factors
associated with stroke mortality"".

Comorbidities significantly influence short-term
mortality following hospital admission for stroke.'
Certain comorbid conditions may hinder or delay
standard thrombolytic interventions. Alternatively,
comorbidities themselves can directly or indirectly
contribute to post-stroke complications, including
an elevated risk of bleeding, thrombosis, or and

increased susceptibility to infections.'>™

Recognizing
the impact of comorbidities on stroke mortality is

essential for optimizing post-stroke outcomes by
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tailoring interventions to specific comorbid condi-
tions. However, limited data are available regarding
the impact of comorbidities on in-hospital mortality
among patients with acute stroke in Thailand. The
most recent national study examining risk factors
for acute stroke in Thailand was conducted during
2009-2010, prior to the widespread adoption of
thrombolytic therapy.'' The subsequent incorporation
of rt-PA administration within the Universal Cover-
age Scheme starting in 2009 may have signifi-
cantly influenced stroke outcomes.® Consequently,
the risk factors identified during that period may no
longer accurately reflect the current clinical land-
scape in Thailand. This study aims to address this
gap by identifying comorbidities associated with
in-hospital mortality among patients admitted with
acute stroke in the post rt-PA era. Additionally, we
aim to quantify the impact of individual comorbidi-
ties on in-hospital mortality, stratified by stroke
subtypes, including ischemic stroke, ischemic

stroke treated with rt-PA, and hemorrhagic stroke.

Materials and Methods.

Study Design and Setting

This retrospective cohort study utilized data
from Thailand’s Universal Coverage Scheme (UCS)
database, covering the period from October 1,
2018, to September 30, 2023. Data from the UCS

database, managed by the National Health Security
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Office (NHSO), were verified electronically using a
computerized program that detects errors based
on predefined conditions and screening criteria
agreed upon by data auditors.

Study Population

Adult patients aged over 18 years old with a
primary diagnosis of stroke were identified using the
International Classification of Diseases, 10" Revision
(ICD-10) codes 161 and 163 recorded on patient
reimbursement forms. Patients admitted primarily
for rehabilitation, coded as Z50.0-250.9, were
excluded.

Study variables and outcomes

The primary outcome of this study was
in-hospital mortality, defined as discharge status
coded as “death” in patient reimbursement forms.
This outcome was analyzed as a dichotomous
variable (death vs. alive, including discharge
against medical advice). Comorbidities included in
the analysis were based on the 19 diseases listed
in the Charlson Comorbidity Index (CCI),” along
with additional comorbidities of interest. These were
identified using ICD-10 codes recorded in the
comorbidities section of patient reimbursement
forms. (Table 1) Patients who received rt-PA for the
treatment of ischemic stroke were identified using
International Classification of Diseases, 9" Revision
(ICD-9) procedure code 9910, as recorded in the

procedures section of patient reimbursement forms.
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Table 1:  Diagnosis codes based on the International Classification of Diseases, 10" Revision (ICD-10) codes.
Diagnosis ICD-10 codes
Ischemic stroke 163
Hemorrhagic stroke 161
Hypertension [10-115
Diabetes mellitus E10-14
Coronary artery disease 120-125
Peripheral artery disease I70-79
Atrial fibrillation and flutter 148
Dyslipidemia E78
Heart failure 150
Chronic pulmonary disease J44.0, J44.1, J44.8, J44.9
Connective tissue disease M30-36, M06
Liver disease B18-B19, K70-K77
Chronic kidney disease N18-N19
Dementia FO01-F03, G30

Peptic ulcer disease
Non metastatic cancer
Metastatic cancer
Lymphoma

Leukemia

Human immunodeficiency virus (HIV) infection

K25, K26, K27, K28
C00-41, C43-C75
C76-C80
C81-C90
C91-C95
B20-B24

Statistical analysis

Statistical analysis was performed using the R
program. Descriptive statistics were used to analyze
demographic data (age, sex), prevalence of
in-hospital stroke mortality, and comorbidities for
each cohort. Categorical variables were reported
as percentages, while continuous variables were
reported as mean and standard deviation for
normally distributed data or as median and inter-
quartile range for non-normally distributed data.
Analytical statistics were used to assess differ-
ences between patients discharged alive and those
who died during hospitalization, using t-tests,
Chi-square tests, Wilcoxon rank-sum tests, or

Fisher's exact tests, as appropriate. The effect of

each potential comorbidity on in-hospital mortality
was examined using univariate logistic regression,
and multivariable logistic regression was performed

to adjust for potential confounders.

Results

Overall population (ischemic stroke and
hemorrhagic stroke)

A total of 648,781 hospitalized patients with
acute stroke were included in the analysis, comprising
499,330 cases of ischemic stroke (77%) and
149,451 cases of hemorrhagic stroke (23%). Female
patients were more prevalent among those with
ischemic stroke (45.8%) compared to hemorrhagic

stroke (38%, p-value<0.001). The median age of
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ischemic stroke patients was significantly higher
than that of hemorrhagic stroke patients (66 years
vs. 61 years, p-value<0.001). Hypertension was the
most common comorbidity in both ischemic and
hemorrhagic stroke patients. However, diabetes
ranked second in ischemic stroke patients, followed
by dyslipidemia. In contrast, among hemorrhagic
stroke patients, dyslipidemia was the second most
prevalent comorbidity, with diabetes ranking third.
Most comorbidities were observed more frequently
in ischemic stroke patients; however, hypertension
and liver disease were more commonly reported in
hemorrhagic stroke patients. The in-hospital mortality
rate among the overall population was 8.6%, with
significant differences between ischemic stroke
(4.0%) and hemorrhagic stroke (23.8%, p<0.001).
Hemorrhagic stroke patients exhibited a higher
median length of hospital stay compared to
ischemic stroke patients (5 vs. 4 days, p-value
<0.001). (Table 2) Multivariable logistic regression
analysis identified several comorbidities that were
significantly associated with increased in-hospital
mortality across stroke subtypes. Among hemor-
rhagic stroke patients, leukemia (OR 4.48; 95% ClI

Table 2: Baseline characteristics of stroke patients
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3.31-6.09) was the most strongly associated with
mortality, followed by coronary artery disease (OR
1.69; 95% CI 1.55-1.83), atrial fibrillation (OR 1.61;
95% CI 1.52-1.70), chronic kidney disease (OR
1.59; 95% CI 1.52-1.66), liver disease (OR 1.49;
95% CI 1.38-1.60), peripheral artery disease (OR
1.37;95% CI 1.08-1.72), heart failure (OR 1.33; 95%
Cl 1.18-1.50), human immunodeficiency virus (HIV)
infection (OR 1.22; 95% CI 1.02-1.44), and diabetes
(OR 1.15; 95% CI 1.11-1.19). For ischemic stroke
patients, the significant predictors of mortality
included leukemia (OR 3.91; 95% CI 2.46-5.96),
atrial fibrillation (OR 3.10; 95% CI 3.00-3.20), heart
failure (OR 2.75; 95% CI 2.60-2.92), metastatic
cancer (OR 2.66; 95% CIl 2.11-3.33), peripheral
artery disease (OR 2.59; 95% CI 2.23-3.00), liver
disease (OR 2.57; 95% CIl 2.34-2.82), coronary
artery disease (OR 2.08; 95% Cl 1.98-2.19), HIV
infection (OR 2.04; 95% CI 1.66-2.49), peptic ulcer
disease (OR 1.91; 95% CI 1.47-2.43), lymphoma
(OR 1.81;95% CI 1.16-2.70), nonmetastatic cancer
(OR 1.71;95% CI 1.563-1.91), chronic kidney disease
(OR 1.36; 95% CI 1.30-1.42), and diabetes (OR
1.22; 95% CI 1.18-1.26). (Figure 1)

Hemorrhagic stroke Ischemic stroke p-value
(n=149,451) (n=499,330)

Demographics
Female, n (%) 567,86 (38.0) 228,781 (45.8) <0.001
Age (years), median [IQR] 61 [51, 71] 66 [57, 75] <0.001
Comorbidities, n (%)
Hypertension 107,283 (71.8) 284,393 (57.0) <0.001
Dyslipidemia 25,539 (17.1) 207,694 (41.6) <0.001
Atrial fibrillation 6,193 (4.1) 54,893 (11.0) <0.001
Coronary artery disease 2,829 (1.9) 20,328 (4.1) <0.001
Heart failure 1,323 (0.9) 9,846 (2.0) <0.001
Peripheral artery disease 341 (0.2) 1,716 (0.3) <0.001

15



21sasUs:ananentiiuds:inelng

Vol 42 « NO.1 » 2026

Hemorrhagic stroke Ischemic stroke p-value
(n=149,451) (n=499,330)

Diabetes 24,366 (16.3) 154,012 (30.8) <0.001
COPD 1,786 (1.2) 8,766 (1.8) <0.001
Connective tissue disease 486 (0.3) 2,468 (0.5) <0.001
Liver disease 3,332 (2.2) 5,630 (1.1) <0.001
Chronic kidney disease 10,931 (7.3) 41,540 (8.3) <0.001
Dementia 378 (0.3) 2,141 (0.4) <0.001
Peptic ulcer disease 105 (0.1) 834 (0.2) <0.001
Non metastatic cancer 1,046 (0.7) 5,161 (1.0) <0.001
Metastatic cancer 189 (0.1) 772 (0.2) 0.015
Lymphoma 41 (0.03) 318 (0.1) <0.001
Leukemia 177 (0.1) 182 (0.04) <0.001
HIV infection 660 (0.4) 2,223 (0.4) 0.873
Treatment / outcomes
Receiving rt-PA, n (%) 0(0.0) 36,842 (7.4) <0.001
Length of hospital stay (days), median [IQR] 51[3,10] 4 [3,6] <0.001
In-hospital death, n (%) 35,622 (23.8) 20,108 (4.0) <0.001

Abbreviations: COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; rt-PA, recombinant

tissue plasminogen activator; IQR, interquartile range
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Odds ratio (95% CI)
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Figure 1: Adjusted odds ratio of each comorbidity on in-hospital mortality, stratified according to stroke subtypes.

Abbreviations: COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus.

Subgroup analysis of patients with ischemic
stroke who received rt-PA

Among patients with ischemic stroke, 38,642
(7.4%) received rt-PA. These patients had a higher
percentage of certain comorbidities such as dys-

lipidemia, atrial fibrillation, coronary artery disease,

heart failure, peripheral artery disease, and chronic
obstructive pulmonary disease compared to those
who did not receive rt-PA. Conversely, conditions
such as diabetes, liver disease, chronic kidney
disease, and dementia were less prevalent in this

group. Additionally, patients who received rt-PA
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experienced higher mortality rates (6.7% vs. 3.8%,
p < 0.001) and longer hospital stays compared to
those who did not receive rt-PA treatment. (Table
3) Multivariable logistic regression analysis in this
subgroup identified peripheral artery disease (OR
2.23;95% Cl 1.44-3.34), heart failure (OR 2.21; 95%

Vol 42 « NO.1 » 2026

Cl 1.90-2.56), atrial fibrillation (OR 2.17; 95% ClI
1.98-2.37), liver disease (OR 2.05; 95% CI 1.47-
2.81), diabetes (OR 1.40; 95% CI 1.27-1.54), and
chronic kidney disease (OR 1.38; 95% Cl 1.20-1.58)
as significant predictors of in-hospital mortality.
(Figure 2)

Table 3: Characteristics of patients with ischemic stroke, stratified by rt-PA treatment

Received rt-PA treatment No rt-PA treatment p-value
(n=36,842) (n=462,488)

Demographics
Female, n (%) 16,512 (44.8) 212,269 (45.9) <0.001
Age (years), median [IQR] 66 [56, 74] 66 [57, 75] <0.001
Comorbidities, n (%)
Hypertension 21,011 (57.0) 263,382 (56.9) 0.77
Dyslipidemia 16,054 (43.6) 191,640 (41.4) <0.001
Atrial fibrillation 7,892 (21.4) 47,001 (10.2) <0.001
Coronary artery disease 2,114 (5.7) 18,214 (3.9) <0.001
Heart failure 1,431 (3.9) 8,415 (1.8) <0.001
Peripheral artery disease 165 (0.4) 1,551 (0.3) <0.001
Diabetes 9,389 (25.5) 144,623 (31.3) <0.001
COPD 777 (2.1) 7,989 (1.7) <0.001
Connective tissue disease 179 (0.5) 2,289 (0.5) 0.84
Liver disease 352 (1.0) 5,278 (1.1) 0.001
Chronic kidney disease 2,449 (6.6) 39,091 (8.5) <0.001
Dementia 83(0.2) 2,058 (0.4) <0.001
Peptic ulcer disease 47 (0.1) 787 (0.2) 0.06
Non metastatic cancer 351 (1.0) 4,810 (1.0) 0.12
Metastatic cancer 48 (0.1) 724 (0.2) 0.24
Lymphoma 26 (0.1) 292 (0.1) 0.66
Leukemia 7 (0.02) 175 (0.04) 0.09
HIV infection 162 (0.4) 2,061 (0.4) 0.90
Outcomes
Length of hospital stay (days), median [IQR] 5[4,7] 41[3,5] <0.001
In-hospital death, n (%) 2,475 (6.7) 17,633 (3.8) <0.001

Abbreviations: rt-PA, recombinant tissue plasminogen activator; COPD, chronic obstructive pulmonary disease; HIV, human

immunodeficiency virus; rt-PA, recombinant tissue plasminogen activator; IQR, interquartile range
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Odds ratio (95% CI)
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Figure 2: Adjusted odds ratio of each comorbidity on in-hospital mortality among ischemic stroke patients

receiving rt-PA treatment.

Abbreviations: rt-PA, recombinant tissue plasminogen activator; COPD, chronic obstructive pulmonary

disease; HIV, human immunodeficiency virus.

Discussion

The current study provides critical insights into
the impact of comorbidities on in-hospital mortality
among patients with acute stroke, utilizing a large
national database in Thailand. The findings reveal
substantial variability in mortality predictors

between ischemic and hemorrhagic stroke subtypes.

The overall in-hospital mortality rate for stroke
patients in this study was 8.6%, with significant
differences between ischemic and hemorrhagic
strokes. Mortality was notably lower for ischemic
strokes at 4.0% compared to 23.8% for hemor-
rhagic strokes. Additionally, patients with hemor-
rhagic strokes experienced significantly longer

hospital stays than those with ischemic strokes.
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These findings highlight the greater severity of
hemorrhagic strokes compared to ischemic strokes,
consistent with global trends. Epidemiological data
indicate that intracerebral hemorrhage is the leading
cause of death among stroke patients, particularly
within the first three months following the event,
while ischemic stroke being the primary cause of

81" Studies have shown

years lived with disability.
that intracerebral hemorrhage carries a 30-day
mortality rate of 40% to 50%, approximately twice
that of ischemic stroke,'® with only 27% of survivors
achieving functional independence at 90 days."
This elevated severity of hemorrhagic stroke is
largely attributed to its acute pathophysiological
effects, the limited availability of effective treatments,
and the high likelihood of secondary injuries.”
Our study showed that comorbidities played
a pivotal role in determining in-hospital stroke
outcomes, with leukemia demonstrated as the
strongest predictor of mortality in both hemor-
rhagic and ischemic strokes. Consistent with previ-
ous research, patients with active acute myeloid
leukemia who experience cerebrovascular acci-
dents have a fivefold increased risk of mortality.”’
The heightened mortality risk associated with
leukemia may be attributed to thrombocytopenia
and coagulopathy, which can result from bone
marrow failure or as adverse effects of chemo-
therapy, further intensifying bleeding risk after
stroke events. Moreover, leukemia is frequently
linked to agranulocytosis, which increases suscep-
tibility to infections and complicates recovery in the
acute stroke setting, contributing to poorer out-
comes. Other significant comorbidities contributing
to in-hospital mortality in both stroke subtypes
include coronary artery disease, atrial fibrillation,

peripheral artery disease, heart failure, diabetes,
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chronic kidney disease, liver disease, and HIV infec-
tion. These conditions are critical comorbidities that
can compromise treatment effectiveness, restrict
therapeutic options, and increase susceptibility to
secondary complications, such as nosocomial
infections or hemodynamic instability, which can
substantially worsen stroke outcomes. Consistent
with our findings, a previous study in Thailand
identified myocardial infarction, atrial fibrillation,
congestive heart failure, chronic kidney disease,
and HIV infection as significant factors associated
with hospital mortality in patients with cerebral
infarction."’

Interestingly, our study revealed that patients
with underlying malignancies, including lymphoma,
had an increased risk of hospital mortality in
ischemic stroke; however, this association was not
clearly observed in hemorrhagic stroke. Similar
findings from the Japan Stroke Data Bank demon-
strated that ischemic stroke patients with cancer
experienced significantly higher in-hospital mortality
compared to those without cancer, with this effect
being more pronounced than in hemorrhagic
stroke.” This disparity may be attributed to cancer-
induced hypercoagulable states, which predomi-
nantly increase the risk of thromboembolic events
leading to vascular occlusion rather than bleeding.
Furthermore, cancer treatments such as chemo-
therapy and radiotherapy can promote atheroscle-
rosis, exacerbating the progression of ischemic
stroke in these patients.”*

Peptic ulcer disease is another condition
associated with an increased risk of in-hospital
mortality in ischemic stroke patients, a relationship
that was not clearly observed in those with hemor-
rhagic stroke. This disparity may be attributed to

the frequent use of thrombolytic, antiplatelet, or
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anticoagulant therapies in ischemic stroke patients
to prevent recurrent stroke. While these treatments
are essential, they can significantly increase the risk
of gastrointestinal bleeding in patients with underlying
peptic ulcers, potentially leading to worse out-
comes.

Patients who received rt-PA experienced
longer hospital stays and higher overall mortality
rates compared to those not treated with rt-PA.
These observations could reflect the higher baseline
severity of strokes in patients selected for rt-PA
treatment, as well as the inherent risks associated
with thrombolytic therapy. However, this study
lacked data on functional outcomes, neurological
status, or recovery among patients who survived
after rt-PA treatment. It is crucial to interpret these
results within the broader context of the established
long-term clinical benefits of rt-PA, which has been
shown to significantly improve functional status and
enhance long-term survival in eligible patients,
despite its associated risks.”*”’

Consistent with findings from the overall
ischemic stroke population, comorbidities such as
coronary artery disease, peripheral artery disease,
heart failure, atrial fibrillation, diabetes, liver disease,
and chronic kidney disease were associated with
increased mortality in the subgroup of patients
receiving rt-PA treatment. In contrast, peptic ulcer
disease, HIV infection, and underlying malignancies,
including solid tumors and hematologic cancers,
were not statistically significant predictors of mortality
in this subgroup. This lack of significance is likely
attributed to the very small number of patients with
these conditions who received rt-PA. Such patients
are frequently excluded from rt-PA therapy due to
their generally poor prognosis and restriction to

treatment eligibility. This underrepresentation likely
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resulted in insufficient statistical power to detect
significant associations between these conditions
and mortality in the rt-PA-treated subgroup.

The strength of this study lies in its large sam-
ple size and utilization of a national database, which
significantly enhances the generalizability of its
findings to the Thai population. Nevertheless, the
study has certain limitations. The reliance on
administrative data introduces the potential for
misclassification of diagnoses or outcomes, which
could affect the accuracy of the findings. Moreover,
the database extracted from the patient reimbursement
forms lacks critical clinical details, such as stroke
severity metrics e.g., the National Institutes of Health
Stroke Scale (NIHSS) and detailed outcomes like
functional status or the modified Rankin Scale
(MmRS). Incorporating these parameters would pro-
vide a deeper understanding of how comorbidities

influence both short- and long-term stroke outcomes

Conclusion

Our study demonstrates that leukemia, liver
disease, chronic kidney disease, diabetes, HIV
infection and cardiovascular conditions—such as
atrial fibrillation, heart failure, coronary artery dis-
ease, and peripheral artery disease—are significant
predictors of in-hospital mortality in patients with
acute ischemic and hemorrhagic stroke. In contrast,
peptic ulcer disease and malignancies were identi-
flied as significant predictors of mortality in ischemic
stroke but not in hemorrhagic stroke. These findings
underscore the complex interplay between comorbid
conditions and treatment outcomes. Future research
should explore deeper into these interactions to
guide more personalized and effective therapeutic

decision-making processes
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Abstract

Introduction: New-onset refractory status epi-
lepticus (NORSE) occurs in patients without prior
epilepsy or relevant neurological conditions, char-
acterized by refractory status epilepticus without a
clear cause upon initial evaluation. Cryptogenic
NORSE is diagnosed when no cause is identified
after extensive evaluation. This study investigates
prognostic factors and long-term outcomes in cryp-
togenic NORSE patients treated at the Neurological
Institute of Thailand.

Objective: To compare clinical and demo-
graphic variables between patients with favorable
(mRS < 3) and unfavorable (MRS > 3) outcomes at
12 months post-onset and identify factors influencing
treatment efficacy.

Material and Method: A retrospective cohort
study using medical records from June 1, 2016, to
October 15, 2023. Patients were classified as cryp-
togenic NORSE based on inclusion and exclusion
criteria. Clinical and demographic variables and
treatment outcomes were assessed through medical
records and telephone interviews. Statistical analysis
was performed using SPSS.

Results: Out of 153 patients with status epilep-
ticus, 20 met the criteria for cryptogenic NORSE.
Nine patients (45%) had favorable outcomes (MRS
< 3), and 11 (55%) had unfavorable outcomes (MRS
> 3). Lower CSF white blood cell count (unfavorable
group median 3.0 cells/cu.mm compared to favorable
group median 8.0 cells/cu.mm, p = 0.023) and
higher anesthetic drug use (unfavorable group
median 3.0 compared to favorable group median
1.0, p = 0.006) were significant predictors of poor

outcomes. Mortality was 30% (6/20), primarily due
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to infections, with survivors (14/20) experiencing
epilepsy (100%), memory impairment (71%), and
psychiatric issues (21%).

Conclusion: Cryptogenic NORSE is associated
with high morbidity and mortality. However,
approximately 50% of patients may achieve a
favorable functional outcome. Factors associated
with poor prognosis include lower CSF white blood
cell counts and a higher number of anesthetic
agents used.

Keywords: New-onset refractory status epilep-
ticus, Cryptogenic new-onset refractory status
epilepticus, NORSE, Cryptogenic NORSE predictor,
Febrile infection-related epilepsy syndrome,

outcome

Introduction

New-onset refractory status epilepticus (NORSE)
presents in patients without prior epilepsy or rele-
vant neurological conditions, characterized by
refractory status epilepticus without a clear struc-
tural, toxic, or metabolic cause. When no cause is
identified after extensive evaluation, the condition
is termed cryptogenic NORSE." Mortality rates for
NORSE range from 22-30%'. Most NORSE cases
are linked to autoimmune diseases, paraneoplastic
syndromes, or infections, yet 50-60% remain
unexplained.” Febrile infection-related epilepsy
syndrome (FIRES) is a subset of NORSE, defined
by fever occurring within two weeks before
refractory status epilepticus (RSE) onset. The
estimated incidence of NORSE and FIRES is
1:100,000 to 1:1,000,000.%*

The etiology and mechanisms underlying
cryptogenic NORSE remain unclear, though evi-
dence suggests brain inflammation, supported by

elevated cytokine levels, particularly IL-6, in cere-
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brospinal fluid.>® Treatment lacks standardization,
relying on immunotherapy with methylprednisolone,
IVIG, or plasma exchange.” Additional therapies
include Rituximab, cyclophos phamide, and
Tocilizumab.” Despite aggressive treatment,
outcomes are often poor.*® Mortality rates for
NORSE and FIRES remain high, with rates of
12% in children and 16-27% in adults. Survivors
frequently suffer from epilepsy, cognitive impairment,
and functional disability." In-hospital mortality for
cryptogenic NORSE reaches 22%, with 67% of
survivors having mRS < 3 at discharge and 55%
continuing to experience epilepsy."

Research on prognostic variables and
long-term outcomes in cryptogenic NORSE is

limited."™™

Uncertainty in long-term prognosis com-
plicates patient counseling and treatment planning.
This study aims to investigate the long-term treat-
ment outcomes (1 year after onset) and identify
factors affecting treatment outcomes and prognosis
in cryptogenic NORSE patients treated at the

Neurological Institute of Thailand.

Objective

The primary objective of this study is to com-
pare clinical and demographic variables between
patients with favorable treatment outcomes (MRS
< 3 at 12 months post-onset) and those with unfa-
vorable outcomes (MRS = 3). This aims to identify
factors influencing treatment efficacy and predict
prognosis in cryptogenic New-Onset Refractory
Status Epilepticus (NORSE) patients. The second-
ary objective is to collect comprehensive treatment

outcome data for cryptogenic NORSE patients.
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Materials and Methods

Study design and participant

We conducted a retrospective real-world
observational cohort study using data from
electronic and paper medical records from the
Neurological Institute of Thailand database. We
selected patients treated at the Neurological
Institute from June 1, 2016, to October 15, 2023,
who were diagnosed with status epilepticus (G.41).
Patients were selected based on predefined
inclusion and exclusion criteria to identify those
meeting the definition of cryptogenic NORSE. The
inclusion criteria required patients to have failed
treatment with two or more antiepileptic drugs,
demonstrated negative microbiologic studies of
serum and/or cerebrospinal fluid (CSF) ruling out
infection, and showed no autoimmune etiology
based on a negative autoimmune neurologic
antibody panel, which included anti-NMDAR,
anti-GABAD, anti-DPPX, anti-LGl1, anti-CASPR2,
ANNA-1, ANNA-2, ANNA-3, PCA-1, anti-GAD, anti-
CRPM5, and anti-amphiphysin. These antibodies
were screened using tissue indirect immunofluores-
cence, cell-based assays, or line blot techniques
as appropriate. Additionally, patients were required
to have normal metabolic panel results, MRI findings
showing no structural abnormalities or tumors caus-
ing seizures, and no history of substance abuse or
chemical exposure, or negative results for toxic
substances in urine testing. Patients were excluded
if they had a prior history of epilepsy or central nerv-
ous system diseases, were diagnosed with other

diseases during follow-up, or had incomplete or
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inaccessible medical records preventing adequate
data collection. After identifying patients who met
the criteria for cryptogenic NORSE, baseline
characteristics and relevant clinical variables were
recorded. In cases where direct data collection was
not possible, treatment outcomes were obtained
through telephone interviews. Patients were then
divided into two groups: those with favorable
treatment outcomes (MRS score < 3 at 12 months
post-onset) and those with unfavorable treatment
outcomes (MRS score > 3 at 12 months post-onset).
Statistical analysis was conducted to identify

predictor outcomes.

Statistical analysis

Demographic data and variable outcome,
continuous variables were presented as the median
and interquartile range, while categorical variables
were described as percentages. Differences
in baseline characteristics between favorable
treatment outcomes (MRS < 3) and unfavorable
treatment outcomes (MRS = 3) were analyzed using
the Mann-Whitney U test for continuous variables
and Fisher’s Exact test for categorical variables. To
identify predictor variables, a univariable logistic
model was employed to examine the individual
relationship between each variable and Poor
outcome.

All probability values were two-sided, and the
level of significance was set at p-values < 0.05.
Statistical analyses were performed using SPSS for
Windows version 16.0 (SPSS Inc., Chicago, lllinois,
USA).
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Results

Between June 1, 2016, and October 15, 2023,
a total of 153 patients were diagnosed with status
epilepticus at the Neurological Institute of Thailand.
After applying the inclusion and exclusion criteria,
30 patients met the study requirements for crypto-
genic new-onset refractory status epilepticus
(cryptogenic NORSE). Due to missing in contacting
patients or missing critical data, 10 patients were
excluded, resulting in a final cohort of 20 patients

included in this analysis. These patients were
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subsequently classified into two groups based on
treatment outcomes: those with favorable outcomes,
defined as a modified Rankin Scale (mRS) score of
less than 3 at 12 months post-onset (n = 9, 45%),
and those with unfavorable outcomes, defined as
an mRS score of 3 or greater (n = 11, 55%). Among
the patients with unfavorable outcomes, 6 (55%)
died, primarily due to infection-related complica-
tions

A flow diagram illustrating the selection pro-

cess is presented in Figure 1.

153 patients diagnosed with status epilepticus
from June 1, 2016, and October 15, 2023.

123 patients were excluded due to

\ 4

inclusion and exclusion criteria

30 patients diagnosed with met the study
required.
(Cryptogenic-NORSE patient)

20 patients were excluded due to

\ 4

6 patients could not be contacted
4 patients had missing data

20 patient data were
collected.

9 patients were in favorable
treatment outcome (good outcome)

11 patients were in unfavorable treatment
outcome (poor outcome)

Figure 1. Flow diagram of Participant recruitment and retention.
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Baseline Characteristics

Baseline characteristics are summarized in
Table 1. Both groups were comparable, with minor,
non-significant differences. The cohort's median
age was 26.5 years (IQR: 20.2-35.5). Males com-
prised 50% of patients, with 95% presenting tonic-

clonic seizures at onset. Fever occurred in 95%,

Table 1 Baseline characteristics
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rising to 100% in the favorable outcome group vs.
90.9% in the unfavorable group. Behavioral chang-
es were noted solely in the favorable outcome group
(11.1%). Most patients (90%) had C-NORSE scores
of 5-6, with all having a pre-onset mRS of 0. One
patient had Type 1 Diabetes Mellitus as an underly-

ing autoimmune condition.

Total Outcome at 12 months
Characteristics (n = 20) Good (MRS < 3) Poor (mRs > 3) P
(n=9) (n=11)
Sex (male) (N,%) 10 (50) 6 (66.7) 4 (36.4) 0.370
Age (year; median, IQR) 26.5 (20.2-35.5) 22.0 (19.5-42.5) 32.0 (21.0-34.0) 0.879
Symptom (N, %)

Confusion 4 (20) 1(11.1) 3(27.3) 0.591

Fever 19 (95) 9 (100) 10 (90.9) 1

Headache 14 (70) 6 (66.7) 8(72.7) 1

Upper respiratory tract symptom 4 (20) 1(11.1) 3(27.3) 0.591

Behavioral change 1(5) 1(11.1) 0.0 0.450

Myalgia 7 (35) 3(33.3) 4(36.4) 1
Seizure type at onset (N, %) 1

Tonic-clonic 19 (95) 9 (100) 10 (90.9)

Complex partial 1(5) 0.0 1(9.1)

Auto-antibody profile (N,%)

Serum Anti-TPO - - -

Serum P-ANCA - - -

Serum C-ANCA - - -

Serum ANA 2 (25) 1(25) 1(25) 1
C-NORSE score 5-6 (N,%) 18 (90) 9 (100) 9(81.8) 0.479
Underlying autoimmune disease (N,%) 1(5) 0.0 1(9.1) 1
mRS score before onset 0 0,0-0 0,0-0
(median, IQR)

Time from onset to last follow-up 47.0 (15.5-79.5) 46.0 (27.0-85.5) 48.0 (12.0-80.0) 0.543

(month; median, IQR)

Predictors of Outcome

Predictor analysis was conducted to identify

factors that might influence the outcomes at 12

months, as shown in Table 2.
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Table 2 Predictor for poor outcome at 12 months

Thai * Journal * of ® Neurology

Outcome at 12 months

Factors
Good (MRS < 3) Poor (mRs > 3) P
(n=29) (n=11)
General clinical data
Onset to tertiary hospital time 9.0 (7-10) 12.0 (5-14) 0.303
(day; median, IQR)
Seizure type at onset (N,%) 1.000
Tonic-clonic 9 (100) 10 (90.9)
Complex partial 0 1(9.1)
Duration stays in hospital 41.0 (24.0-66.5) 34.0 (14-80) 0.970
(day; median, IQR)
Duration stays in ICU 24.0 (18.5-56) 30.0, (14-59) 0.790
(day; median, IQR)
STESS score (median, IQR) 4.0 (3.5-4) 4.0, (4-4) 0.744
C-NOSE score (median, IQR) 5.0 (5-6) 5.0 (5-6) 0.701
Duration of last clinical seizure to onset 29.0 (15-48) 34.0 (16-51) 0.909
(day; median, IQR)
Duration of last EEG seizure to onset 14.0 (0-32) 18.0 (11-36) 0.515
(day; median, IQR)
CSF WBC 8.0 (3.5-16.5) 3.0 (0.0-5.0) 0023
(Cell/cu.mm; median, IQR)
CSF RBC 9.0 (0-206.5) 104.0 (0-177) 0.415
(Cell/cu.mm; median, IQR)
CSF protein 23.0 (20-38) 45.0 (36-70) 0.074
(mg/dL; median, IQR)
CSF IL-6 56.0 (35.2-71) 110.5 0.394
(pg/ml; median, IQR) (39.2-3438)
Serum IL-6 14.9 (8.9-14.9) 22.0 (13.5-27.2) 0.724
(pg/ml; median, IQR)
EEG seizure (N,%) 6 (66.7) 9 (81.8) 0.617
Generalized 1(16.7) 1(11.1)
Unilateralized 2 (33.3) 4 (44.5)
Bilateral independent 3 (50) 2(22.2)
Multifocal 0.0 2(22.2)
EEG background at onset (N,%) 9 (100) 11 (100) 0.157
Burst-suppression 1(11.1) 5 (45.5)
Suppressions 1(11.1) 0.0
Generalized slow 7(77.8) 6 (54.5)
MRI finding (N, %) 1.000
Normal 3(33.3) 3(27.3)
Abnormal 6 (66.7) 8 (72.7)
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Outcome at 12 months

Factors
Good (MRS < 3) Poor (mRs > 3) P
(n=9) (n=11)
MR finding (N, %)
Limbic only 1(16.7) 0.0 0.429
Bilateral limbic 5(83.3) 4 (50) 0.301
Bilateral neocortical temporal lobe 0.0 1(12.5) 1.000
Bilateral neocortical temporal lobe & limbic 0.0 2 (25) 0.473
Other lobe 3 (50) 7 (87.5) 0.245
Multifocal 0.0 1(12.5) 1.000
Treatment
Number of Anti-seizure medication (median, IQR)
Number of types 5.0 (5-6.5) 6.0 (5-7) 0.504
Number of maximum uses simultaneously 5.0 (4.5-5.5) 6.0 (5-7) 0177
Number of Anesthetics drug
(median, IQR)
Number of types 1.0, 1.0-25 3.0,2.0-4.0 0023
Number of maximum uses simultaneously 1.0, 1.0-2.0 3.0,2.0-3.0 0006
Duration of anesthetic use 9.0 (3.5-24) 10.0 (5-30) 0.594
(day; median, IQR)
Time to start first immunotherapy from onset 8.0 (4.5-11) 9.0 (4-13) 0.939
(day; median, IQR)
Immunotherapy (N,%)
IV methylprednisolone 9 (100) 10 (90.9) 1.000
IV Rituximab 0.0 2(18.2) 0.479
IV Tocilizumab 4 (44.4) 3(27.3) 0.370
Plasma exchange 7(77.8) 9(81.8) 0.625
Cyclophosphamide 1(11.1) 1(9.1) 1.000
VIG 0.0 9.1 0.550
IV Rituximab dose 2 (N,%) 0.0 3(27.3) 0.218
IV Tocilizumab dose 2 (N,%) 2(22.2) 3(27.3) 1.000
Complication
Nosocomial infection (N,%) 9 (100) 11 (100) -
Serum ammonia level 64.5 52.0 (36.5-86.5) 0.318
(micromole/L; median, IQR) (58.2-133.3)
Hypotension need vasopressor (N,%) 4 (44.4) 7 (63.6) 0.653
Renal dysfunction (N,%) 0.0 4 (36.4) 0.094
Liver dysfunction (N, %) 7(77.8) 5 (45.5) 0.197
Hyponatremia (N,%) 5 (55.6) 7 (63.6) 1.000
Hypernatremia (N,%) 3(33.3) 6 (54.5) 0.406
Thrombocytopenia (N,%) 1(11.1) 2(18.2) 1.000
Intubation and ventilator need (N,%) 9 (100) 11 (100) -
Duration of intubation and ventilator need 29.0 39.0 (21-60) 0.648

(day; median, IQR) (21.5-54)
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Notably, cerebrospinal fluid (CSF) white blood
cell count was found to be lower in the unfavorable
outcome group, with a median of 3.0 cells/cu.mm
(IQR: 0.0-5.0) compared to 8.0 cells/cu.mm (IQR:
3.5-16.5) in the favorable group, and this difference
was statistically significant (p = 0.023). Additionally,
the number of type anesthetic drugs administered
was significantly higher in the unfavorable outcome
group, with a median of 3.0 (IQR: 2.0-4.0) compared
to a median of 1.0 (IQR: 1.0-2.5) in the favorable
outcome group (p = 0.023). Furthermore, the
maximum number of anesthetic drugs used simul-
taneously during treatment was also significantly
greater in the unfavorable outcome group (median:
3.0, IQR: 2.0-3.0) compared to the favorable
outcome group (median: 1.0, IQR: 1.0-2.0), dem-
onstrating a statistically significant difference
(p = 0.006).

Other clinical data or treatment factors and
complication, including CSF and serum IL-6 level,
duration of last EEG seizure to onset, time to start
firstimmunotherapy from onset, and immunotherapy
use such as IV Tocilizumab, did not demonstrate
statistically significant differences between the

groups.
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Outcome of the overall cohort

Table 3 shows treatment outcomes over time.
At six months post-onset, the cohort’'s median mRS
was 4 (IQR: 3-5.75), indicating moderate to severe
disability. By 12 months, the median mRS improved
to 3 (IQR: 2-6). At the latest follow-up (median 47
months, IQR: 15.5-79.5), the median mRS was 2
(IQR: 2-6), suggesting a continuous, albeit gradual,
recovery over time in patients with NORSE.

Mortality was high, with six patients (30%) suc-
cumbing to complications. Infections accounted for
five of the six deaths, while arrhythmia caused one.
The predominance of infection-related mortality
aligns with the high rate of nosocomial infections
during hospitalization.

Sequelae were prevalent among survivors,
with all 14 surviving patients experiencing long-term
complications. The most common sequelae
included epilepsy (100%), memory impairment
(71.4%), and psychiatric or behavioral disturbances
(21.4%). This highlights the significant and lasting
neurological burden associated with cryptogenic
NORSE

31



32

21sasUs:ananentiiuds:inelng

Table 3 Outcome

Vol 42 « NO.1 » 2026

Characteristics Total
mRS score at 6 month after onset (median, IQR) 4,3-5.75
mRS score at 12 month after onset (median, IQR) 3,2-6
mRS score at last follow-up (median, IQR) 2,2-6
Time from onset to last follow-up (month; median, IQR) 47,15.5-79.5
Mortality (case, percentage) 6, 30%

At hospital 5, 25%

After discharge 1, 5%
Cause of dead (case/total)

Infection 5/6

Arrythmia 1/6
Sequelae after disease (case/total)

Epilepsy 14/14

Memory problem 1014

Psychiatric and behavioral 3/14

Discussion

This study aimed to evaluate the outcomes of
patients with cryptogenic NORSE. At 12 months of
follow-up, 45% of patients achieved a favorable
functional outcome, while 55% experienced poor
outcomes. Among those with unfavorable out-
comes, six patients (30%) succumbed, primarily
due to hospital-acquired infections. Notably, survi-
vors demonstrated continuous functional improve-
ment over time, as indicated by the progressive
decline in mRS scores from 6 to 12 months and at
the final follow-up.

Two key factors were associated with unfa-
vorable outcomes in this cohort: a low CSF WBC
count and the use of a higher number of anesthetic
agents. The greater use of anesthetic agents in the
unfavorable outcome group likely reflects the
increased severity of seizures and the challenges
in achieving seizure control, which correlates with

poorer neurological outcomes. While brain inflam-

mation is considered a central mechanism in
NORSE pathogenesis'’, genetic predisposition has

%1 The lower

also been implicated in some cases
CSF WBC count observed in patients with unfavora-
ble outcomes may suggest a non-infammatory
mechanism, potentially driven by genetic factors
contributing to seizure severity. However, genetic
testing was not performed in this study, limiting
further exploration of this hypothesis.

Interestingly, factors that have been reported
to influence favorable outcomes in NORSE in previous
studies include CSF or serum interleukin-6 (IL-6)
levels, time to first immunotherapy, and the use of

intravenous tocilizumab®®""™

Contrary to expecta-
tions, the unfavorable outcome group in this study
exhibited a trend toward higher CSF and serum IL-6
levels, as well as delayed initiation of immunother-
apy. This observation suggests that elevated IL-6
levels and delayed treatment may be associated
with worse outcomes. However, the small sample

size in this study may have limited the statistical
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power to detect significant differences. Further re-
search with larger cohorts is warranted to clarify the
impact of these factors on NORSE outcomes.

NORSE remains a condition with high morbidity
and mortality, as demonstrated by our study’s 30%
mortality rate, which aligns with prior research'’. The
primary cause of death was infection, likely due to
the heightened risk associated with prolonged ICU
and hospital stays, highlighting the critical need for
strict infection control measures to reduce
mortality. Among the survivors, all experienced
long-term sequelae, including epilepsy, memory
impairment, and psychiatric or behavioral issues.
Notably, epilepsy was observed in 100% of the
survivors, who received continuous treatment with
anti-seizure medications.

In addition to the high mortality rate, the mor-
bidity burden in NORSE is substantial, as reflected
by the median modified Rankin Scale (mRS) score
of 4 at six months, indicating moderate to severe
disability. This finding is consistent with the poor
long-term outcomes reported in earlier studies'.
However, there is some optimism: functional out-
comes showed a trend of continuous improvement
over time, with the median mRS improving to 3 at
12 months and the median mRS 2 at the latest fol-
low-up. This underscores the potential for long-term
recovery in survivors, albeit with significant residual

challenges.

Strengths and Limitations

This study benefits from comprehensive data
collection across a wide range of clinical variables
and an extended follow-up period, offering valuable
insights into the long-term prognosis of patients with
cryptogenic NORSE. As one of the first studies on
cryptogenic NORSE conducted in Thailand, it pro-
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vides novel and region-specific findings that con-
tribute to the existing body of knowledge. Neverthe-
less, certain limitations should be acknowledged.
The relatively small sample size (n=20) restricts the
generalizability of the results, underscoring the
need for larger, multicenter studies to confirm these
findings. Additionally, the retrospective study design
may introduce potential biases, such as incomplete
or missing data. Moreover, reliance on the modified
Rankin Scale (mRS) as a primary outcome measure
may not fully capture the breadth of neurological
and cognitive impairments experienced by survi-
vors, highlighting the need for more comprehensive
and multidimensional assessment tools in future

research.

Conclusion

Cryptogenic NORSE is associated with high
morbidity and mortality. However, approximately
50% of patients may achieve a favorable functional
outcome. Factors associated with poor prognosis
include lower CSF white blood cell counts and a

higher number of anesthetic agents used.
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Patient Profile

A 71-year-old Thai female, right-handed, 4"
grade education.

Housewife, lives in Bangkok. Previously
independent with ambulation and activities of daily
living (ADLs).

Chief Complaint

Abnormal vision for 1 month prior to admission

Present lliness

2 Months Prior to Admission

The patient experienced dizziness and
unsteadiness without nausea or vomiting. She was
diagnosed with BPPV and treated with medication.
Dizziness improved, but she still needed to feel her
way when walking indoors, without falls or collisions.

1 Month Prior to Admission

Family members noted the patient frequently
fumbles when reaching for objects. The patient
reported visual disturbances including objects
appearing smaller or larger than their actual size
and seeing colors more vividly. She describes
seeing vehicles looking like “toy cars.” She can no
longer read or write her name, and has difficulties
recognizing neighbors. While still recognizing
immediate family, the patient often asked why their
faces looked distorted. She also experienced
disorientation within her own house, inability to
prepare meals, and difficulty dressing (e.g., button-
ing clothes), requiring assistance with bathing and
hair washing. Subsequently, the patient appeared
slow, complained of constant daytime sleepiness,

but her mood remained normal. The patient denied
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hallucinations (auditory or visual), weakness,
fever, seizures, or incontinence. She experienced

a 4-kilogram weight loss over 1 month.

Past History

Underlying diseases: hypertension, dyslipi-
demia

Deny trauma/head injury

Deny substance use, smoking, and alcohol
consumption

Deny drug or food allergies

Deny similar symptoms in family members and

family history of genetic or neurological disorders

Physical Examination

Vital signs: BT 36.4 °C, PR 65 bpm, RR 18/min,
BP 138/75 mmHg

Height 149 cm, body weight 56.3 kg, BMI
25.36 kg/m?

General Appearance: Alert, elderly Thai fe-
male

HEENT: Anicteric sclera, non-pale conjunctiva,
no thyroid enlargement, no lymphadenopathy

Respiratory: Normal chest expansion, equal
breath sounds bilaterally, no adventitious sounds

Cardiovascular: No neck vein engorgement,
regular and full pulse, normal S1 and S2, no murmur

Abdomen: Normal contour, soft, non-tender,
normoactive bowel sounds, no palpable mass

Extremities: No limb or joint deformity, no joint
swelling, no edema

Skin: No rash or wounds

Neurological Examination

Mental status: E4AM6V5, well co-operative

Cranial nerves: intact

Vol 42 « NO.I » 2026

Motor system: No spasticity, rigidity, muscle
atrophy, or fasciculations. Motor power grade 5
thoroughly.

Deep tendon reflexes: 2+

Babinski’s sign: Absent bilaterally

Clonus: Negative bilaterally

Sensory: Intact pinprick sensation and pro-
prioception

Cerebellar signs: Intact finger-to-nose, normal
gait, no ataxia

Stiffness of neck: Negative

Cognitive assessment: Normal attention,
disoriented to time and place, normal fluency and
comprehension, no neglect. Naming impaired only
when the object is presented in front of the patient,
but the patient was able to identify the object when
touching it. The patient cannot describe the large
letter when tested with Navon Letters. Marked
simultanagnosia when tested with the “Cookie Thief”
picture. Optic ataxia was present without oculomo-

tor apraxia.

Patient Discussion

This is a 71-year-old Thai female presented
with a two-month history of subacute, rapidly
progressive cognitive decline and visual distortions.
Her early symptoms of dizziness likely were the
results of her visual abnormalities that could be
defined as metamorphopsias (visual perceptual
disturbances). The progression to visual agnosia
and executive dysfunctions strongly suggested
widespread cortical dysfunction.

Her neurological exam, which showed intact
cranial nerves, normal motor/sensory systems, and
no cerebellar signs, localized the pathology to
higher cortical functions, especially visual processing

and executive domains. Considering the patient’s
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prominent visual distortions, it is highly suggestive
of Alice in Wonderland Syndrome, which indicates
a visual perceptual dysfunction (dorsal stream) and
visuo-spatial deficits (ventral stream). Hence, the
lesion can be localized at the temporo-occipital and

parieto-occipital cortices.

Investigation

Thai * Journal * of ® Neurology

The rapid progression from visual symptoms
to severe cognitive impairment in two months is
alarming and requires prompt investigations for any
secondary cause. Etiology of the disease could be
subacute infectious, inflammatory (e.g. autoimmune,
paraneoplastic), or space-occupying lesions (e.g.
tumor, mass-forming infection). There is also a
possibility of degenerative diseases with rapid

course such as prion diseases.

(Front cover)

The MRI study reveals FLAIR/T2-hyperintensi-
ty change with restricted diffusion at bilateral cer-
ebral cortices; more on parietal, occipital, and
posterior/basal temporal cortices, as well as faint

restricted diffusion at bilateral basal ganglia.

CSF analysis: clear color, protein 40, glucose
67, WBC 3 (mono 100%), RBC 0
CSF RT-QuIC for prion protein: positive
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Discussion

Alice in Wonderland Syndrome (AIWS) is a
perceptual disorder marked by distorted visual
perception (metamorphopsias), such as micropsia
or macropsia, body schema, and time experience.
Its pathophysiology involve dysfunction in the
temporo-parietal-occipital junction area, which
integrates visual and spatial sensory input. This
phenomenon can be found in many diseases
including migraine, epilepsy, encephalopathy,
psychiatric disorders, or medication and substance
use. Visual distortions and AIWS can also be early
signs of a prion disease called Creutzfeldt-dakob
disease (CJD).

Prion diseases, also known as transmissible
spongiform encephalopathies (TSEs), are rare,
rapidly progressive, and fatal neurodegenerative
disorders. They're caused by the accumulation of
misfolded prion protein (PrPsc) in the brain, which
acts as a template to misfold normal prion protein
(PrPc), leading to widespread neuronal death. Prion
diseases can be sporadic, genetic, or acquired.

Creutzfeldt-Jakob disease (CJD) is the most
prevalent human prion disease. Its variable clinical
manifestations can mimic other neurological condi-
tions, making diagnosis challenging. A recent study
from the Neurological Institute of Thailand found
that cognitive impairment is the most frequent initial
symptom of sporadic CJD (sCJD), followed by
ataxia and visual disturbances. sCJD typically af-
fects individuals over 60 and progresses rapidly to
death within months. Known sCJD subtypes include
the Heidenhain variant (initial visual distortions), the
Stern variant (sleep disturbances and thalamic
dysfunction), and the Brownell-Oppenheimer vari-

ant (predominantly ataxic).
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Magnetic resonance imaging (MRI) studies
in sCJD typically shows abnormal FLAIR hyperin-
tensity and restricted diffusion (DWI) in the bilateral
cortical gyri (cortical ribboning), caudate, basal
ganglia, specifically the caudate head and puta-
men, and thalamus, while sparing the peri-rolandic
area. The Heidenhain variant may show more pro-
nounced abnormalities within the occipital lobes,
correlating with its early visual symptoms. Pulvinar
sign or double hockey stick in FLAIR may be
atypical for sCJD but could be seen in Variant CJD
(vCJD).

Cerebrospinal fluid (CSF) analysis is crucial in
supporting a CJD diagnosis, though it's usually
normal. Nowadays, Real-Time Quaking-Induced
Conversion (RT-QuIC) is used for diagnosis of prob-
able CJD in addition to progressive neuropsychiat-
ric syndrome. The assay is highly sensitive (>90%
for sCJD) and specific (near 100%). It uses protein
amplification technique that mimics the prion mis-
folding process and enables the detection of ex-
tremely small quantities of disease-associated prion
protein in human CSF.

Currently, there is no cure or disease-modify-
ing treatment for CJD or other prion diseases.
Management is solely supportive and palliative,
focused on symptom control and maintaining the

patient’'s quality of life as the disease progresses.
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