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Conditions

® The submitted manuscript must not be either pre-
viously published or in the process of publication in any
other journal.

® All materials published in the Royal Thai Army
Medical Journal are properties of the Royal Thai Army
Medical Department (all rights reserverved).

® Any messages or opinions presented in the article
are solely those of the author and do not represent those of
the Royal Thai Army Medical Department or the editorial
board of the Royal Thai Army Medical Department.

® When an article is published, the author of the
manuscript, subject reviews, case reports, and articles will
receive 2 printed copies.
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® To disseminate medical research findings, subject
reviews, and case reports
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® To create research articles with international stan-
dards
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Manuscript Submission
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Published Article
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@ All original articles will be reviewed by the Edito-
rial Board and at least 2 external experts. Original articles
should be about 10-15 pages of A4 paper, size 16 of TH
SarabunNew font, single space, with margins of at least
2.5 cm from all sides. Details of the research report should
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1. Cover sheet with research title, author's name
and institution
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keywords
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tives, materials and methods, research ethics
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Table
5. Figure and figures legend
6. Certificate from an office of research ethics
committee or institutional review board (if any)
® A Literature review is an article submitted by the
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ratory results, discussion, and references.
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references.



® [etters to the Editor. Readers can provide sugges-
tions or comments on articles published in previous jour-
nals, and readers should have questions to the Editorial
Board. Letters to the Editor may be short clinical reports
consisting of no longer than 4 pages of A4 paper with
single space, no more than 10 references, and reader’s
name and institution.

® Residents’ Clinic is an interesting case, reported
by Residency and advisors, containing details and about
5 questions, followed by discussion, references, and the
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® Special article
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affairs

Manuscript Preparation

® Print the manuscript on A4 paper, single sided
with single space and margins at least 2.5 ¢cm from all
edges and page numbers on top right of every page.

® The first page consists of the title, the author's
name and surname, qualifications, and workplace (both in
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to the objective and the main text.
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of abstract in Thai and in English, the title, and the au-
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Royal Institute Dictionary. Do not use punctuation marks.
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Original article

12-month overall mortality in ST-elevation myocardial infarction
with newly diagnosed atrial fibrillation and atrial flutter compared
between early oral anti-coagulant initiation and delayed oral
anti-coagulant initiation

Narongchai Wattanawongwon' and Arjbordin Winijkul”
'Division of Cardiovascular and Metabolic Disease Prevention, Department of Preventive and Social Medicine; “Division of Cardiology,

Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:
Background: Atrial fibrillation (AF) is a common cardiac arrhythmia after ST elevation myocardial
infarction (STEMI) leadling to increased short-term and long-term mortality. Recent guidelines recommend
starting oral anticoagulant (OAC) based on CHA DS -VASc in patients with STEMI and newly diagnosed
AF without mentioning a proper time of the OAC initiation. Objective: To study the effect of early and
delayed OAC initiation on 12-month overall mortality rate in patients with STEMI and newly diagnosed
AF or atrial flutter. Methods: We conducted a retrospective cohort study involving hospitalized patients
at Siriraj Hospital in Thailand spanning from January 2008 to 2022. Participants with STEMI and newly
diagnosed AF or atrial flutter were included. Participants were divided into two groups: the «early OAC
group» comprising individuals initiating OAC treatment within index hospitalization, and the «delayed
OAC group» including those who did not. Results: We enrolled a total of 65 participants, with 16 in
the early OAC group and 49 in the delayed OAC group. Warfarin is the primary OAC, with only 8.2% of
participants in the delayed OAC group receiving warfarin. During the 1-year follow-up period, two deaths
(12.5%) occurred in the early OAC group compared to sixteen deaths (32.7%) in the delayed OAC group.
The hazard ratio for overall mortality was 0.35 [95% confidence interval (Cl), 0.80-1.51; p-value = 0.16].
There were 4 nonfatal strokes, all of which occurred before OAC initiation. Conclusion: Due to limited
sample size, we were unable to demonstrate a difference in 12-month overall mortality between early
and delayed OAC initiation in patients with STEMI and newly diagnosed AF or atrial flutter. Therefore,
the timing of OAC initiation in these patients remains at the discretion of the attending physician. Further
prospective cohort study is necessary to provide more comprehensive insights into the optimal timing
of OAC initiation in newly diagnosed AF or atrial flutter after STEMI and its pathophysiology.
Keywords: @ Stroke prevention in atrial fibrillation ® SPAF @ Newly diagnosed atrial fibrillation

® STEMI @ ST elevation myocardial infarction
RTA Med J 2024;77(3):205-16.
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Background
Atrial fibrillation (AF) frequently occurs as a cardiac arrhythmia following ST elevation
myocardial infarction (STEMI). The new-onset AF post-STEMI is associated with increased short-
term and long-term mortality compared to STEMI patient without new-onset AF**. New-onset
AF might be related to an increase in reinfarction of myocardial infarction (MI), stroke, and heart
failure®. Current guidelines recommend commencing oral anticoagulant (OAC) therapy based on
the CHA DS -VASc score for patients with STEMI and newly diagnosed AF. However, these guidelines

1% According to literatures®® only

do not specify the optimal timing for initiating OAC treatment
11-32% of patients with STEMI and newly diagnosed AF were found to receive OAC as part of their
home medication. We conducted a retrospective cohort study to investigate whether initiating
OAC in patients with STEMI and newly diagnosed AF, or atrial flutter within index hospitalization

would affect the 12-month overall mortality.

Materials and methods

Study design

The retrospective cohort study was performed in hospitalized patients with STEMI at Siriraj
Hospital in Thailand from January 2008 to 2022. Participants were identified by ICD-10 (ICD10
121.0,121.1.121.2,121.3 for STEMI and ICD10 148, ICD10 148.0, ICD10 148.4, ICD10 148.9, ICD10 148.91,
ICD10 148.92 for newly diagnosed AF and atrial flutter). This study received an approval from the
Institutional Review Board, Faculty of Medicine, Siriraj Hospital (SIRB) (COA no. Si 118/2022).
Study population

The study included hospitalized patients diagnosed with STEMI who were newly diagnosed
with AF and atrial flutter. Participants were excluded from the study if they had rheumatic mitral
stenosis, hypertrophic cardiomyopathy, a prosthetic heart valve, a history of OAC use, a previous
diagnosis of AF or atrial flutter, or if they had a contraindication for OAC. The participants were
categorized into 2 groups: the early OAC group, comprising those initiated with OAC during the
index hospitalization, and the delayed OAC group, consisting of those not initiated with OAC during
the index hospitalization. The participants were then observed for a period of 1 year.
Outcomes

The primary outcome was 12-month overall mortality, while secondary outcomes included
nonfatal stroke, recurrent MI, cardiovascular (CV) death, 3P-MACE which is a composite of CV death,
nonfatal stroke and nonfatal M, in-hospital mortality and bleeding events.
Statistical analysis

In the sample-size calculation for the primary outcome, a hazard ratio of 0.663 was utilized,

aiming for a statistical power of 90% at an alpha level of 5%. This calculation resulted in a target

nYEIsHNNgNIsUn U 77 atuil 3 nIngau-iueneu 2567
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sample size of 221 participants in each group. The sample-size calculation was conducted in the
nQuery sample size software. The hazard ratios for both primary and secondary outcomes were
analyzed using the Cox proportional-hazards model with assumption of proportional hazards
assumption. The statistical analysis was conducted using Stata software version 15.1. In the statistical

analysis, a two-sided p-value less than 0.05 was considered statistical significance.

Results
Study population
After applying the specified ICD-10 code, a total of 110 participants were identified as
eligible for assessment. The study enrolled the remaining 65 participants who met the inclusion
and exclusion criteria: 16 (24.6%) in the early OAC group and 49 (75.4%) in the delayed OAC group.
The baseline characteristics of the participants are detailed in Table 1. In our study, warfarin was
the primary OAC, used in 95% of cases, while the remaining participant received apixaban. Moreover,

only 4 participants (8.2% of the delayed OAC group) received OAC after the index hospitalization.

Table 1 Characteristics of the participants at baseline

Early OAC group Delayed OAC group

Characteristic p-value
(n = 16) (n = 49)
Age (year) - mean + SD 723 +10.1 68.7 £ 10.1 0.22
Male sex - no. (%) 12 (75.0) 35 (71.4) 0.78
Bodyweight (kg) - mean + SD 62.8 + 10.0 62.0 + 11.0 0.81
Hypertension - no. (%) 11 (63.3) 31 (68.8) 0.69
Dyslipidemia - no. (%) 5(31.3) 20 (40.8) 0.50
Diabetes mellitus - no. (%) 5(28.6) 14 (31.3) 0.84
Mean GFR by Cockcroft-Gault 459 + 16.7 56.3 + 36.9 0.28
- CKD stage Il - no. (%) 4(25.0) 10 (20.4) 0.73
- ESRD - no. (%) 0 4(8.2) 0.57
CAD - no. (%) 2 (12.5) 6(12.2) 1.00
- PC 0 4(8.2) 0.57
- CABG 0 1(2.0) 1.00
History of heart failure admission - no. (%) 0 2(4.1) 1.00
History of ischemic stroke - no. (%) 2(10.2) 5(12.5) 1.00
History of hemorrhagic stroke - no. (%) 0 0 -
PAD - no. (%) 0 2(4.1) 1.00
Cirrhosis - no. (%) 0 1(2.0) 1.00
Cancer - no. (%) 0 3(6.1) 0.57
History of Gl bleeding - no. (%) 0 0 -
History of smoking - no. (%) 7(43.8) 21(42.9) 0.95
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Table 1 Characteristics of the participants at baseline (continue)
Characteristic Early OAC group Delayed OAC group p-value
(n = 16) (n = 49)
History of alcohol drinking - no. (%) 4(25.0) 12 (24.5) 1.00
CHAZDSZVASC score - mean + SD 36+£15 32+15 0.46
HAS-BLED score - mean + SD 26+ 1.0 26+0.8 0.83
Fibrinolysis - no. (%) 1(6.3) 11 (22.5) 0.27
- Time to fibrinolysis (hour) - mean + SD 3 4+20 -
PCl - no. (%) 12 (75.0) 39 (79.6) 0.73
- Time to PCl (hour) - mean + SD 87+76 75+ 6.7 0.55
CABG - no. (%) 5(25.0) 8 (16.3) 0.47
- Time to CABG (day) - mean + SD 27+31 25+51 0.66
Atrial fibrillation
- Time to AF after STEMI (day) - mean + SD 27+31 25+5.1 0.086
- AF duration (hour) - mean + SD 15.0 £ 26.1 79+7.1 0.09
- AF recurrent - no. (%) 14 (87.5) 20 (44.9) 0.003
LVEF (%) - mean + SD 429 + 11.8 44.0 + 13.7 0.79
- LVEF < 40% - no. (%) 8 (50.0) 21(42.9) 0.62
LA enlargement - no. (%) 14 (87.5) 47 (95.9) 0.25
LV thrombus - no. (%) 1(2.0) 0 1.00
Medication at discharge - no. (%) (n = 16) (n = 40)
- Aspirin 16 (100) 37(92.5) 0.55
- P2Y12i 15 (93.8) 34 (85.0) 0.66
- Beta-blocker 14 (87.5) 31 (77.5) 0.48
- ACEI/ARB 9 (56.3) 20 (50.0) 0.67
- MRA 3(18.8) 3(7.5) 0.34
- SGLT2i 0 0 -
- Hydralazine/nitrate 1(6.3) 4 (10.0) 1.00
- Amiodarone 4.(25) 4 (10.0) 0.21
- Digoxin 0 0 -
- PPI 14 (87.5) 27 (67.5) 0.19
- High intensity statin 12 (75.0) 27 (67.5) 0.75
- Moderate intensity statin 2(12.5) 8 (20.0) 0.71
- Low intensity statin 3(7.5) 0 0.55

Primary outcomes

Throughout the 1-year follow-up period, a total of 18 deaths (27.7% of participants) from
all causes occurred in both groups: 2 deaths (12.5%) in the early OAC group and 16 deaths (32.7%)

in the delayed OAC group. The hazard ratio (HR) for overall mortality was 0.35 [95% confidence
interval (CI), 0.80-1.51; p-value = 0.16]. (Figure 1) Among the 18 all-cause deaths, 8 were non-CV
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deaths (44.4% of all-cause deaths). The primary causes of non-CV deaths were infection-related
(75%), followed by pulmonary-related and hemorrhage-related causes. There were 9 in-hospital
deaths (13.8% of participants) solely in the delayed OAC group, comprising of 6 CV deaths (66.7%
of in-hospital deaths) and 3 infection-related deaths (33.3% of in-hospital deaths). The HR for
overall mortality, after excluding of in-hospital mortality, was 0.75 (95%Cl: 0.16-3.61; p-value =

0.72). (Figure 2)
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Figure 2 Overall mortality (after index discharge)
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Secondary outcomes

During the 1-year follow-up, there were 1 nonfatal stroke (6.3%) in the early OAC group
and 3 nonfatal strokes (6.1%) in the delayed OAC group. The HR for nonfatal stroke was 1.03
(95%Cl: 0.11-9.93; p-value = 0.98). (Figure 3) The details of 4 participants developing nonfatal
stroke are described in Table 2. There were 1 CV death (6.3%) in the early OAC group and 9 CV
deaths (18.4%) in the delayed OAC group. The HR for CV death was 0.32 (95%Cl: 0.41-2.55; p-value

Nonfatal stroke

1.00
-
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0.00

T T T T T
0 60 120 180 240 300 360
Days since first atrial fibrillation
Number at risk

Delayed OAC 49 47 47 46 46 46 46
Early OAC 16 15 15 15 15 15 15
Delayed OAC Early OAC

Figure 3 Nonfatal stroke
Table 2 Nonfatal stroke

AF Stroke
Case  Sex Age Underlying CHADS;  HAS-BLED duration after AF AF OAC
disease VASc score score recurrence
(hour)  onset (day)
1  Female 59 Hypertension il 1 1.5 6 Yes Delayed®
T2DM
Dyslipidemia
2 Female 76 Hypertension 6 2 5 161 No Delayed’
T2DM
Dyslipidemia
CKD stage |lI
3 Male 61 Current 1 3 4 5 No Delayed*
smoker
4  Female 70 Hypertension 6 4 7.5 12 Yes Early*
T2DM
Old CVA

*Warfarin was started after nonfatal stroke; °*OAC was not started due to thrombocytopenia
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Figure 5 3P-MACE

= 0.28). (Figure 4) There were 2 recurrent Ml (4.1%) only in the delayed OAC group. There were
2 3P-MACE (12.5%) in the early OAC group and 14 3P-MACE (28.6%) in the delayed OAC group.
The HR for 3P-MACE was 0.41 (95%Cl: 0.09-1.79; p-value = 0.23). (Figure 5) There were 3 bleeding
events (6.1%) only in the delayed OAC group. All the above results are shown in the Table 3.
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Table 3 Outcome

Early OAC Delayed OAC
group group

Outcome Hazard ratio p-value

Overall mortality
- No. of patient with event/ total no. (%) 2/16 (12.5) 16/49 (32.7)  0.35(0.80-1.51) 0.16

Nonfatal stroke

- No. of patient with event/ total no. (%) 1/16 (6.3) 3/49 (6.1)  1.03(0.11-9.93) 0.98
CV death

- No. of patient with event/ total no. (%) 1/16 (6.3) 9/49 (18.4)  0.32(0.41-2.55) 0.28
Recurrent Ml

- No. of patient with event/ total no. (%) 0 2/44 (4.1) - -
3P-MACE

- No. of patient with event/ total no. (%) 2/16 (12.5) 14/49 (28.6)  0.41 (0.09-1.79) 0.23
Overall mortality (after index discharge)

- No. of patient with event/ total no. (%) 2/16 (12.5) 7/40 (17.5)  0.75(0.16-3.61) 0.72
In-hospital mortality

- No. of patient with event/ total no. (%) 0 9/49 (18.4) - -
Bleeding event
- No. of patient with event/ total no. (%) 0 3/49 (6.1) - -
Discussion

In our study, only 16 participants (24.6%) received OAC initiation within index hospitalization,
which is lower than anticipated. Our study recruited participants from 2008 to 2022, under 2
different guidelines: ACC/AHA/ESC 2006 guidelines for the management of patents with atrial
fibrillation, and ESC 2017 guidelines for the management of acute myocardial infarction in patients
presenting ST-segment elevation. The ACC/AHA/ESC 2006 guidelines recommended long-term
treatment with OAC along with anti-platelet in patient with AF after revascularization with a potential
of increased bleeding risk’. The ESC 2017 guidelines recommended considering long-term oral
anticoagulation based on CHA DS VASC score and advice taking concomitant antithrombotic therapy
into account. Importantly, the guidelines do not provide specific detailed regarding the timing of
the OAC initiation. According to the literature review, only 11-38%”" of patents with STEMI and
newly diagnosed AF received OAC at the time of discharge. These results are consistent with our
study, demonstrating a comparable prevalence of OAC utilization upon discharge.

The 1-year overall mortality in the early OAC group (12.5%) appeared to be lower when
compared to the delayed OAC group (32.7%). Unfortunately, we were unable to demonstrate a
statistically significant difference in overall mortality between early and delayed OAC initiation in
patients with STEMI and newly diagnosed AF or atrial flutter during first year after hospital discharge

primarily due to limited sample size, which could be attributed by several factors. Firstly, there
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may be misclassified ICD coding leading to a shortage of participants. Moreover, a brief transient
episode of paroxysmal AF or atrial flutter might be overlooked. Furthermore, a substantial number
of participants were referred back to their primary hospital after PCI for post-PCl care. It might be
possible that newly diagnosed AF occurred after the referral, contributing to the limited participants
in the study. Lastly, during the COVID-19 pandemic, Siriraj Hospital did not receive STEMI referral
from nearby primary hospitals which could also be a reason for the limited number of the STEMI
cases.

Our study revealed a 1-year overall mortality rate of 27.7% for AF following STEMI, which

Y112 There are several

is higher than the mortality rates reported in previous studies (17-20%
potential explanations for the poorer outcome. Firstly, our participants had a high prevalence
(44.6%) of individuals with reduced left ventricular ejection fraction (LVEF < 40%), contributing to
the higher mortality rate'"">**. Additionally, 93.8% of our participants had a left atrium enlargement
which is a marker of long-standing pressure overload in the left atrium and associated with increased

mortality in acute myocardial infarction™"

. The timing of newly diagnosed AF post-STEMI was
also identified as a potential factor associated with increased mortality. In our study, newly
diagnosed AF or atrial flutter occurred after STEMI, with an average onset of 2.5 days. Previous
research showed that patients developing AF post-STEMI within the 24-72 hours after admission
experienced the highest 30-day mortality compared to those who developed AF either within less
than 24 hours after admission or more than 72 hours after admission'’. These findings underscore
the significance of considering the temporal aspect of AF occurrence in the post-STEMI period as
a predictor of adverse outcomes. Lastly, 50% of the deaths in our study occurred in-hospital,
potentially obscuring any benefits of early OAC initiation

There was a significantly higher recurrence rate of AF or atrial flutter in the early OAC
group (87.5%) compared to the delayed OAC group (44.9%). Furthermore, AF or atrial flutter in
the early OAC group tended to last longer (15 hours) compared to those in the delayed OAC group
(7.9 hours). Additionally, there was a participant with left ventricular thrombus only in the early
OAC group. These findings could potentially be attributed to the attending physician’s treatment
approach, particularly early initiation of OAC.

The mean CHA DS VASc score in both groups was approximately 3.3, predicting a stroke
risk of 3.2-4.8% per year'®. Over the 1-year follow-up period, a total of 4 nonfatal strokes occurred
(6.1% per year), with 3 nonfatal strokes in the delayed OAC group (6.1% per year) and 1 nonfatal
stroke in the early OAC group (6.3% per year). However, all nonfatal strokes occurred before OAC
initiation, with only 2 participants receiving OAC afterward, as described in Table 3. The observed
stroke rate was higher than expected based on CHA DS VASc score. Stroke risk factors beyond

19-21

CHAZDSZVASC score, such as left atrium enlargement =, were observed in almost all of our
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participants. However, we were unable to demonstrate significant clinical or statistical difference,
mainly due to limited sample size as discussed earlier.

The mean HAS-BLED score was approximately 2.6, predicting a bleeding risk of 4.1-5.8%
per year” or 1.88-3.72 bleed events per 100 patient-years”. In our study, there were only 3
bleeding events in the delayed OAC group (4.6% of all participants) which is comparable to the
predicted bleeding risk based on the HAS-BLED score. All bleeding events occurred in the index
hospitalization, resulting in no OAC initiation afterward. We assumed that additional risk factors
beyond the HAS-BLED score might had been considered by the attending physician when predicting
the bleeding risk. For example, the delayed OAC group included more participants with end-stage
renal disease, cirrhosis, and cancer. Furthermore, participants in the delayed OAC group tended
to receive more fibrinolysis (22.5%) compared to the early OAC group (6.3%). Attending physicians
likely refrained from early initiation of OAC, or even any OAC initiation, due to the high bleeding
risk associated with these underlying diseases. Similarly to our study, the majority of participants
(91.8%) in the delayed OAC group did not receive any OAC after in the index hospitalization. The

observed effect in this group may therefore reflect patients who did not receive OAC at all.

Conclusions
We were unable to demonstrate a significant difference in 12-month overall mortality
between early and delayed initiation of OAC in patients with STEMI and newly diagnosed AF or
atrial flutter, primarily due to underpowered analysis. Nevertheless, no nonfatal stroke occurred
after OAC initiation. The timing of OAC initiation in these patients remains at the discretion of the
attending physician, balancing the thrombotic and bleeding risks. Further prospective cohort studies
are necessary to provide more comprehensive insights into the optimal timing of OAC initiation in

newly diagnosed AF or atrial flutter after STEMI and its pathophysiology.
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Abstract:
Objective: Le Fort | osteotomy (LF-I0) is a technique for the correction of dentofacial deformities,
resulting in significant anterior nasal change. This study aimed to investigate the effect of different
maxillary movements on the nasal septum (NS) and internal nasal valve (INV) after LF-IO with
cone beam computed tomography (CBCT) images. Materials and Methods: A retrospective study
including 39 patients who underwent LF-IO and received CBCT pre-operatively and 6-to-12-month
post-operative evaluation was performed. All patients were divided into three groups according to
their maxillary movement direction. Group 1 underwent maxillary advancement, group 2 underwent
maxillary impaction, and group 3 (combination) underwent both maxillary advancement and
impaction. NS angle at nasion level, INV angle, and INV area at pre-operative and post-operative
period on CBCT images were measured and evaluated. Results: The median of NS angle and
the mean INV angle had a significant increase post-operatively in all three groups. However, INV
area showed no statistically sienificant change after surgery. When the amount of the changes
among the three groups were compared, the results revealed no statistically significant change
in all three groups. Correlation between changes of NS angle and the magnitude of maxillary
advancement was moderately positive with statistically significant difference. Conclusions:
Advancement and impaction of maxilla in LF-IO influenced an increase in the NS angle and INV
angle. A moderately positive correlation between changes of NS angle and the magnitude of
maxillary advancement was found.
Keywords: ® Nasal septum @ Internal nasal valve ® Le Fort | osteotomy @ Maxillary movement
® Cone beam computed tomography
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Introduction

Le Fort | osteotomy (LF-0) is generally used to correct maxillary position in three dimensions.
It treats class Il and lll skeletal malocclusions, vertical maxillary excess, and hypoplasia." This
operation involves the nasal septal (NS) osteotomy and results in changes in the maxilla location
that can potentially leave multiple adverse physiologic sequelae for the nasal structure as well as
facial esthetics post-operatively.” In addition, LF-IO is known to have the potential to change the
nasal airway, especially the most resistant region of the nasal airway which can also be called the
internal nasal valve (INV).” Due to racial differences, Asians have a larger INV, but a lower incidence
and severity of NS deviation compared to Caucasians.*” We may presume different results between
Caucasian and Asian patients after LF-IO.

Due to limitation of 2-dimensional information and superimposed images of various anatomic
complex midface structures, multislice detector computed tomography (MDCT) is becoming an
essential tool for diagnosis. Especially, dental CT or cone beam computed tomography (CBCT) has
advantages in terms of lower radiation doses, higher resolution, and lower cost than the existing
MDCT protocol.’

This study aims to evaluate the effects of LF-IO on the NS angle and INV (angle and
cross-sectional area) as well as to investigate the influence of different directions of the maxillary
movement on the NS angle and INV. We hypothesized that there were changes of NS angle and
INV after maxillary impaction and advancement movements. In this CBCT study, the NS angle, INV

angle, and INV area were measured and compared pre-operatively and post-operatively.

Methods

Study Design

This retrospective study consisted of 39 Thai, skeletal class Il malocclusion patients
who underwent one-piece LF-IO performed by one oral and maxillofacial surgeon at the Oral
and Maxillofacial Clinic, Faculty of Dentistry, Mahidol University, Thailand, from January 2017
to December 2021. The following patients were included in this study: (1) patients who were
medically healthy; (2) patients who were over 18 years of age; and (3) patients who had taken
CBCT before and passed 6-to-12-month after the surgery. The following patients were excluded:
(1) patients with craniofacial anomaly such as cleft lip and palate; (2) patients who post-traumatic
facial deformity; (3) patients with a history of septorhinoplasty or turbinoplasty; (4) patients who
underwent multi-piece LF-IO; and (5) patients who had asymmetrical impactions and correction
of upper midline shift > 2 mm.

All patients had a treatment plan established at the orthognathic conference by the oral
and maxillofacial surgery department. All patients underwent a standard LF-IO under general
anesthesia. To control the width of the alar base, an alar cinch suture was performed intraorally

prior to suturing the intraoral vestibular incision.
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This study was approved by Faculty of Dentistry/Faculty of Pharmacy, Mahidol University,
institutional Review Board with the certificate of approval COA.No.MU-DT/PY-IRB 2021/099.2812.
Data collection methods

All of the 39 patients’ demographic data (sex and age) were recorded from their surgical
records. All patients were divided into three groups according to their maxillary movement direction
(thirteen participants per group). Group 1 underwent maxillary advancement, group 2 underwent
maxillary impaction, and group 3 (combination) underwent both maxillary advancement and
impaction. The magnitude of maxillary movements was recorded in mm based on the treatment
plan and model surgery. On CBCT image, each patient’s pre-operative and post-operative NS angle,
INV angle, and INV area were measured.

CBCT measurement methodology

CBCT of all patients was performed with Kodak C59500 machine (Carestream, New York,
NY, USA) using the following parameters: 90 kV, 10 mA, 10.8-s exposure time and 20.6x18 cm field
of view. The voxel size was 0.3 mm. The images were viewed in a dimly lit room on a 23.8-inch
Dell P2419H identical liquid crystal display (LCD) monitors with a screen resolution of 1,920x1,080
pixels and a color depth of 24-bits.

For measurements on NS angle at nasion level (Figure 1), Frankfort horizontal planes were
established as reference planes. Then, coronal sections at the nasion level were constructed.
The NS angle was established by measuring the line from the palatal suture to the crista galli and
the line from the crista galli to the apex of the most protruded septal deviation.

For measurements on INV (Figure 2), reformatted coronal CBCT image perpendicular to the
estimated acoustic axis was chosen to be 1 mm anterior to the head of the inferior turbinate.”"

For patients with asymmetric appearance of the turbinate’s head, coronal cuts were assessed

—_———

Figure 1 Angular measurement of the nasal septal deviation at nasion level

(a) Nasion plane on mid sagittal view; (b) Nasal septal angle on coronal view at nasion plane
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(a) A sagittal view showed estimated acoustic axis (dotted line). Then a reformatted coronal plane

perpendicular to the estimated acoustic axis was chosen to be 1 mm anterior to the head of the
inferior turbinate.

(b) A reformatted coronal plane showed internal nasal valve angle (right) and internal nasal valve
area (left)

Figure 2 Measurements of internal nasal valve angle and area at the reformatted coronal CBCT

image

separately for each side. After obtaining the reformatted CBCT image, the INV angle was measured
along both the medial and lateral nasal airway lumen margins. Irregularities in the medial and
lateral walls were averaged. The apex of both margins was extended to the exterior of the nasal
soft tissue. The INV area was obtained by measuring the area of air density of the reformatted
coronal CBCT image.

NS angle, INV angle, and INV area were evaluated by the CBCT viewer (Carestream Dental
software). One researcher performed all radiographic analyses. The measurements were performed
twice with a minimum time gap of 2 weeks to verify the reliability of intra-observer results. Intraclass
correlation coefficients with 95 percent confidence level ranged from 0.892 to 0.995, exhibiting
almost perfect agreement.

Statistical analysis

Normal distribution was tested by using the Kolmogorov-Smirnov test. For comparison
within each group, the differences between pre-operative and post-operative values were analyzed
with paired sample t-test in normal distribution data or Wilcoxon test was used in nonparametric
data. For comparison of the number of changes among the three maxillary movement groups, the
data were analyzed by one-way ANOVA in normal distribution data or Kruskal-Wallis test was used

in nonparametric data. The correlation analyses between the number of changes in parameters
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and the magnitude of the maxilla movement were investigated using Pearson correlation and
interpreted as follows: Negligible 0.00-0.10, weak 0.10-0.39, moderate 0.40-0.69, strong 0.70-0.89,
and very strong 0.90-1.00.” All statistical analyses were conducted using IBM SPSS Statistics for
Windows, Version 27.0. (IBM Corp., Armonk, NY, USA). P-values less than 0.05 were considered as

statistical significance.

Results

This retrospective study included 39 patients (14 females, 25 males) with an average age
of 25.56+2.83 years. The mean maxillary advancement was 2.63+0.64 mm (min: 2.0 - max: 4.0)
and the maxillary impaction amount was 2.67+0.76 (min: 2.0 - max: 5.0) in all subjects. These
data were shown in Table 1.

Before surgery, the majority of patients (25 out of 39 or 64.10%) had the NS deviation ranged
from 2 to 10 degrees (mean+SD, 3.94+2.08) whereas the rest (14 of 39 or 35.90%) were detected
with the straight NS. The presence or absence of post-operative NS deviation according to the
maxillary movement was presented in Table 2. The mean INV angle and area of the patients at
pre-operative period were 15.63+2.54 degrees (min: 10.0 - max: 23.0) and 78.90+11.86 mm? (min:
55.46 - max: 119.32), respectively.

Table 3 showed comparison of all values between pre-operative and post-operative
within each group and the number of changes among the three groups according to the maxillary

movement.

Table 1 Demographic variables of the sample

Maxillary movement

Total (n = 39) Advancement Impaction Combination
(n =13) (n=13) (n=13)

Sex, n(%)

Male 14 (35.9) 5(38.5) 6 (46.2) 3(23.1)

Female 25 (64.1) 8 (61.4) 7 (53.8) 10 (76.9)
Age (years)

mean+SD 25.56+2.83 23.69+2.39 27.00+2.48 26.00+2.68

median (min-max) 25 (21-30) 23 (21-30) 27 (21-30) 26 (22-30)
Magnitude of advancement (mm)

mean+SD 2.64+0.64 2.85+0.77 2.42+0.40

median (min-max) 2.5 (2-4) 3 (2-4) 2.5(2-3)
Magnitude of impaction (mm)

mean+SD 2.67+0.76 2.81+0.95 2.54+0.52

median (min-max) 2.5 (2-5) 2.5 (2-5) 2.5(2-3.5)
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Table 2 Presence or absence of post-operative nasal septum deviation according to the maxilla

movement
Pre-operative deviated Post-operative deviated
Parameters nasal septum nasal septum
(n = 39) No Yes No Yes
n (%) n (%) n (%) n (%)
Maxilla advancement (n=13) 7 (53.85) 6 (46.15) 5 (38.46) 8 (61.54)
Maxilla impaction (n=13) 5(38.46) 8 (61.54) 3(23.08) 10 (76.92)
Combination (n=13) 2 (15.38) 11 (84.62) 0 (0.00) 13 (100.00)
14 (35.90) 25 (64.10) 8 (20.50) 31 (79.50)
mean+SD, mean+SD,
3.94+2.08 degrees 5.13+2.21 degrees

%, Row percent

Table 3 Comparison of all pre-operative and post-operative values within each group and the

number of changes among the three groups

Comparison of the amount of

Comparison of the pre-operative and
the changes(AT1-T0) among the

post-operative values within each group

Parameters three groups
Pre-operatively  Post-operatively s
p-value mean (95%Cl) p-value
(TO) (T1)
Nasal septal angle  Advancement 0 (0, 3) 3.5(0,5) 0.048'* 1.19 (0.04, 2.34)
(degree), median  |mpaction 3(0,3.75) 5(1.5,7) 0.021™ 1.58 (0.29, 2.86) 0.632
(IQR) Cornbination 3(2.5, 3.5) 5(3.25, 6) 0.003'* 1.88 (1.04, 2.73)
Internal nasal valve Advancement 16.31+3.07 17.73+3.13 0.012** 1.42 (0.37, 2.48)
angle (degree), Impaction 15.04+2.44 17.73+1.70 < 0.001** 2.69 (1.51, 3.88) 0.284
mean+5D Combination 15.50+2.05 17.27+3.26 0.028" 1.73 (0.2, 3.24)
Internal nasal Advancement 81.08+13.94 80.94+14.73 0.962" -0.14 (-6.45, 6.17)
valve area (mm?), Impaction 78.83+13.15 80.11+11.04 0.621* 1.28 (-4.21, 6.76) 0.798
mean+SD Combination 76.80+8.28 79.03+11.17 0.293" 2.24 (-2.20, 6.67)

'Data were analyzed with Wilcoxon signed ranks test; *Paired t-test; ‘One-way ANOVA

*Statistically significant at the 0.05 level (OL = 0.05)

Post-operatively, the medians of NS angle were increased with statistical significance
in the maxillary advancement group (p = 0.048), the maxillary impaction group (p = 0.021), and
the combination group (p = 0.003). After the number of changes among the three groups were
compared, the means of post-operative NS angle were increased ranging from 1.19 to 1.88 degrees
with no statistically significant difference (p = 0.632). There was persistence of a new NS perforation
(Figure 3) in 10.26% (4 of 39 patients) of the following surgery. Three cases were in the impaction

group and one case was in the combination group.
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Figure 3 Post-operative nasal septal perforation (white arrow)

Table 4 The result of correlation analysis between the number of changes in parameters and

magnitude of the maxilla movement using Pearson correlation

Parameters Change of nasal septal angle, Change of internal nasal Change of internal nasal
r (p-value) valve angle, r (p-value) valve area, r (p-value)
Maxillary advancement 0.603 (0.029%) 0.010 (0.490) 0.118 (0.701)
Maxillary impaction 0.282(0.351) 0.218 (0.474) 0.253 (0.404)
Combination 0.367 (0.217) 0.067 (0.828) 0.248 (0.413)

*Statistically significant at the 0.05 level (o = 0.05)

There were significant increases in the means of post-operative INV angle in the maxillary
advancement group (p = 0.012), the maxillary impaction group (p < 0.001), and the combination
group (p = 0.028). The means of postoperative INV angle rose from 1.42 to 2.69 mm; however,
comparison of the number of changes among the three groups revealed no statistically significant
difference (p = 0.284). The means of post-operative INV area were changed ranging from -0.14 to
2.24 mm?’ with no statistically significant difference.

According to the correlation analysis between changes in parameters and magnitude of
the maxillary movement (Table 4), most results were weak positive correlation with no statistically
significant difference, except for the changes of NS angles and the magnitude of maxillary advancement

were moderately positive with statistically significant difference (p = 0.029, r = 0.603).
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Discussion

With any surgical procedure, LF-IO presented complications due to the anatomy of the
region and the surgical technique. In LF-IO, NS osteotomy and a down fracture of the maxilla
were achieved. Then, the bony interference and cartilage of NS were checked and resected
before repositioning of maxillary segment. The NS deviation or buckling of NS may occur owing to
inadequate reduction of interference when there was a large amount of forward or total impaction
of the maxilla.”’ In addition, post-operative NS deviation was affected by nasotracheal intubation
and dislocation of the NS cartilage by an incompletely deflated cuff during extubation.'”** The
NS is the main structural support for the nasal dorsum and also the most medial aspect of the
INV. As a result, NS deviation has been shown to play a critical role in nasal obstruction symptom
which can lead to obstructive sleep apnea.”* According to a systematic review conducted by
Aziz et al.”’, deviated NS can be diagnosed by anterior rhinoscopy, acoustic rhinometry, and CT
scan. However, the acoustic rhinometry is a favorable instrument for evaluation of nasal airflow
resistance caused by structural abnormality. In addition, imaging studies such as CT scans provided
an accurate 3-dimensional diagnosis of NS deviation and demonstrated a positive correlation
between acoustic rhinometry and INV area from CT results.'

The INV is the narrowest portion of the nasal airway and is associated with the maximum
resistance flow."” On reformatted coronal CBCT image or the nasal base view obtained perpendicular
angle to the acoustic axis, the INV angle typically measures for 10-15 degrees in Caucasian people.®"
A radiographically measured INV area of < 30 mm? or INV angles of < 10 degrees suggests clinical
narrowing and may predispose the patient to INV collapse on inspiration.”**"

In this current study, we examined how maxillary advancement and maxillary impaction
in LF-10 affected the anterior region of nose, focusing on NS (at nasion level), INV angle, and INV
area. Patients with asymmetrical impactions and correction of upper midline shift > 2 mm were
excluded in order to avoid confounding factors of Y-axis and Z-axis.

Pre-operatively, the majority of the sample (64.10%) in our study had relatively lower NS
deviation compared to population from various geographic regions around the world (89.2%). Most
of these deviations (both before and after surgery) were less than 10 degrees and were classified
as ‘mild’ in severity. Among 39 samples, most of the INV angles were > 15 degrees (mean+SD,
15.63+2.54 mm?). The results revealed that INV angle of Thais was wider than that of Caucasians.
However, pre-operative INV area of this present study (mean+SD, 78.90+11.86 mm?) was similar
to previous studies that ranged from 73.2 to 90.34 mm?.” ***

Post-operatively, NS deviation of this present study was increased from 64.10% to 79.5%.
According to the maxillary movement, the medians of all three groups were significantly increased.
The means of post-operative NS angle of all three groups were increased ranging from 1.19 to 1.88

degrees with statistically significant difference. In addition, the magnitude of maxilla advancement
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group and the number of change of NS angle revealed a moderate positive correlation with statistically
significant difference. Our result was consistent with the study by On et al.' which proved that
maxillary advancement can worsen NS deviation anteriorly and a positive correlation between the
amount of forward maxilla movement and NS deviation at nasion level was found. However, the
result reported by On et al."” exhibited that the maxillary impaction also caused deterioration of
NS angle anteriorly. T here are two previous articles that showed contrary results. Firstly, the study
by Baeg et al.” reported a decrease of NS angle after LF-IO but there was no statistical significance.
Secondly, the study by Atakan et al.” showed no significant change of NS angle after LF-IO and
no significant correlation between the NS angle and extent of maxilla movement.

The incidence of NS perforation after LF-IO was found up to 20.0%, but there was only
10.26% in this present study which may result from over-reduction of the NS prior to the maxillary
impaction. Clinically, malodor and epistaxis may be found together with sinonasal airflow changes,
and no additional treatment was required for this complication.”®

This CBCT result of this present study and that reported by Dilaver et al.”’ proved a
statistically significant increase in INV angle following LF-IO. An increase in INV angle presented
clinically visible flaring of the alar base of the nose and the change in shape from narrow taper
to ovoid.™ Then, the change of INV area was suspected. Interestingly, our results showed no
statistically significant change in INV area after LF-IO in all parameters. Most of previous studies
found an increasing cross-sectional INV area and decreasing nasal resistance after impaction and
advancement of the maxilla due to opening of the internal nose dimensions.”*"** Additionally,
the INV area may be influenced by various factors, especially the alar base cinch suture, which is
often used to mitigate the unfavorable increase in interalar width after impaction or advancement
of the maxilla in LF-I0.** A positive correlation between the total INV area and interalar width
were pervasively reported.”*

There was a remarkable result found with the positive value of NS angle and INV angle.
With the comparison between the pre-operative and post-operative stages within each groups, the
number of changes increased with statistical significance. However, comparison of the number of the
changes among three groups showed no statistically significant difference. The combination group
did not reveal a sharp significant increase compared to the value of the maxillary advancement
group and the maxillary impaction group.

Owing to the retrospective nature of this study, it only analyzed NS and INV region with
3-dimentional reconstructed images. Moreover, the absence of clinical correlation between other
investigations such as questionnaire and nasal endoscopy was limitation of this study. For future
prospective clinical trials, larger study cases with maxilla impaction > 5 mm are needed to be

evaluated.
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Conclusion

Advancement and impaction of the maxilla in LF-IO affected an increase in the NS angle

and INV angle. A moderately positive correlation between changes of the NS angle and the

magnitude of maxilla advancement was detected. However, the INV area showed no statistically

significant change.

2.

3.

10.

11.

12.

13.
14.

15.

Funding
No funding

Competing interests

None

References

. Kramer FJ, Baethge C, Swennen G, Teltzrow T, Schulze A, Berten J, et al. Intra- and perioperative complications of the Le

Fort | osteotomy: A prospective evaluation of 1,000 patients. J Craniofac Surg. 2004;15(6):971-7.

Eliason MJ, Schafer J, Archer B, Capra G. The Impact on Nasal Septal Anatomy and Physiology Following Le Fort | Osteotomy
for Orthognathic Surgery. J Craniofac Surg. 2021;32(1):277-81.

Hilberg O. Objective measurement of nasal airway dimensions using acoustic rhinometry: methodological and clinical aspects.
Allergy. 2002;57(70):5-39.

. Rattana-arpha P, Boonsiriseth K, Kretapirom K, Kriangcherdsak Y. Assessment of Nasal Septum Change after Le Fort | Osteotomy

Using Cone Beam Computed Tomography. J Maxillofac Oral Surg. 2023;22(4):799-805.

. Suh MW, Jin HR, Kim JH. Computed tomography versus nasal endoscopy for the measurement of the internal nasal valve

angle in Asians. Acta Otolaryngol. 2008;128(6):675-9.

. Harris D, Horner K, Gréndahl K, Jacobs R, Helmrot E, Benic Gl, et al. EAO guidelines for the use of diagnostic imaging in implant

dentistry 2011. A consensus workshop organized by the European Association for Osseointegration at the Medical University
of Warsaw. Clin Oral Implants Res. 2012;23(11):1243-53.
Bloom JD, Sridharan S, Hagiwara M, Babb JS, White WM, Constantinides M. Reformatted computed tomography to assess

the internal nasal valve and association with physical examination. Arch Facial Plast Surg. 2012;14:331-5.

. Poetker DM, Rhee JS, Mocan BO, Michel MA. Computed tomography technique for evaluation of the nasal valve. Arch Facial

Plast Surg. 2004;6:240-3.

. Schober P, Boer C, Schwarte LA. Correlation coefficients: appropriate use and interpretation. Anesth Analg. 2018;126(5):

1763-8.

On SW, Baek SH, Choi JY. Quantitative Evaluation of the Postoperative Changes in Nasal Septal Deviation by Diverse Movement
of the Maxilla After Le Fort | Osteotomy. J Craniofac Surg. 2020;,31(5):1251-5.

Posnick JC, Fantuzzo JJ, Troost T. Simultaneous intranasal procedures to improve chronic obstructive nasal breathing in
patients undergoing maxillary (le fort 1) osteotomy. J Oral Maxillofac Surg. 2007;65(11):2273-81.

Shin YM, Lee ST, Kwon TG. Surgical correction of septal deviation after Le Fort | osteotomy. Maxillofac Plast Reconstr Surg.
2016;38(1):21

Verse T, Pirsig W. Impact of impaired nasal breathing on sleepdisordered breathing. Sleep Breath. 2003;7:63-6.

Lepley TJ, Frusciante RP, Malik J, Farag A, Otto BA, Zhao K. Otolaryngologists’ radiological assessment of nasal septum
deviation symptomatology. Eur Arch Otorhinolaryngol. 2023;280(1):235-40.

Aziz T, Biron VL, Ansari K, Flores-Mir C. Measurement tools for the diagnosisof nasal septal deviation: a systematic review. J
Otolaryngol Head Neck Surg. 2014;43(1):11.

nYEIsHNNgNIsUn U 77 atuil 3 nIngau-iueneu 2567



228 Pornpop Rattana-arpha, et al.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Mamikoglu B, Houser S, Akbar I, Ng B, Corey JP. Acoustic rhinometry and computed tomography scans for the diagnosis of
nasal septal deviation, with clinical correlation. Otolaryngol Head Neck Surg. 2000;123(1):61-8.

Chandra RK, Patadia MO, Raviv J. Diagnosis of nasal airway obstruction. Otolaryngol Clin North Am. 2009;42(2):207-25.
Aung SC, Foo CL, Lee ST. Three dimensional laser scan assessment of the oriental nose with a new classification of Oriental
nasal types. Br J Plast Surg. 2000;53(2):109-16.

Shia N¢ L, Lo S. Management of the internal nasal valve. Int J Otorhinolaryngol Clin. 2013;5(1):43-5.

Egan KK, Kezirian EJ, Kim DW. Nasal obstruction and sleep-disordered breathing. Oper Tech Otolaryngol. 2006;17:268-72.
Moche JA, Cohen JC, Pearlman SJ. Axial computed tomography evaluation of the internal nasal valve correlates with clinical
valve narrowing and patient complaint. Int Forum Allergy Rhinol. 2013;3(7):592-7.

Mladina R, Cuji¢ E, Subari¢ M, Vukovi¢ K. Nasal septal deformities in ear, nose, and throat patients: an international studly.
Am J Otolaryngol. 2008;29(2):75-82.

Dilaver E, Ak KB, Stizen M, Altin G, Uckan, S. Evaluation of internal nasal valve using computed tomography after Le Fort |
osteotomy: A cross-sectional study from a tertiary center. Med Bull Haseki. 2021;59(5):400-4.

Yoon A, Abdelwahab M, Liu S, Oh J, Suh H, Trieu M, et al. Impact of rapid palatal expansion on the internal nasal valve and
obstructive nasal symptoms in children. Sleep Breath. 2021;25(2):1019-27.

Baeg SW, Hong YP, Cho DH, Lee JK, Song SI. Evaluation of Sinonasal Change After Lefort | Osteotomy Using Cone Beam
Computed Tomography Images. J Craniofac Surg. 2018;29(1)-e34-e41.

Atakan A, Ozcirpici AA, Pamukcu H, Bayram B. Does Le Fort | osteotomy have an influence on nasal cavity and septum
deviation? Niger J Clin Pract. 2020;23(2):240-5.

Nocini PF, D’Agostino A, Trevisiol L, Favero V, Pessina M, Procacci P. Is Le Fort | Osteotomy Associated With Maxillary Sinusitis?
J Oral Maxillofac Surg. 2016;74(2):400.e1-400.e12.

Valstar MH, Baas EM, Te Rijdt JP, De Bondt BJ, Laurens E, De Lange J. Maxillary sinus recovery and nasal ventilation after
Le Fort | osteotomy: a prospective clinical, endoscopic, functional and radiographic evaluation. Int J Oral Maxillofac Surg.
2013;42(11):1431-6.

Erbe M, Lehotay M, Gode U, Wigand ME, Neukam FW. Nasal airway changes after Le Fort I— Impaction and advancement:
anatomical and functional findings. Int J Oral Maxillofac Sure. 2001;30(2):123-9.

Honrado CP, Lee S, Bloomquist DS, Larrabee WF, Jr. Quantitative assessment of nasal changes after maxillomandibular
surgery using a 3-dimensional digital imaging system. Arch Facial Plast Surg. 2006,;8(1):26-35.

Ghoreishian M, Gheisari R. The effect of maxillary multidirectional movement on nasal respiration. J Oral Maxillofac Surg.
2009;67(10):2283-6.

Haarmann S, Budihardja AS, Wolff KD, Wangerin K. Changes in acoustic airway profiles and nasal airway resistance after Le
Fort | osteotomy and functional rhinosurgery: a prospective study. Int J Oral Maxillofac Surg. 2009;38(4):321-5.

Pourdanesh F, Sharifi R, Mohebbi A, Jamilian A. Effects of maxillary advancement and impaction on nasal airway function.
Int J Oral Maxillofac Surg. 2012;41(11):1350-2.

Howley C, Ali N, Lee R, Cox S. Use of the alar base cinch suture in Le Fort | osteotomy: is it effective? Br J Oral Maxillofac
Surg. 2011;49(2):127-30.

Royal Thai Army Medical Journal Vol. 77 No. 3 July-September 2024



229

Tnusaualu
JadeiinasenisUiuinanmnnisnienlidau

lunvsasuanunnisang

14
L L3 1 [ a s1 a ca 13 ¥ = 2 v a 3
YUY WYITIUE  NagNT AIUTEAINGA NYYNAN  LNUBYU” WA NAYT IWTAYAISHA
nfinwunnd Inerdounvemansnseianginal vthedfneadin lsmeruianseungind *nelvngeansnmswas Lyl nede
WHNEATENSNTEUINLNE

UnAnge

Auuazaawanyy aungnsmehlvignusuimnyssmald ssiniseuilislanadtouvsibivan
ideamsszyaungnseilisaeudliaansathlugnisidediniuiaie nensens1a11sagyiedingg
Fmunnasinain liusas SoinssyanmgnisaeilusaoulaiAusegas 25 setl sealsiniumydy
Avgnlumssymmelusamudimagiludssmalne msdnwiaadlingussasdiiodnwtadeiiinade
msaydangmsmeduaumgnismedlusany 3515w mTISEUyUINTTLTE9N7 5559907
o iiosavsaudoyaaummsmee s dugmesimnivuiintaelsaneramruimidan ey
Sandnany3 UssdrTleutszanas w.a. 2561-2565 laeduAuuasiSouiiuiossyanygnismelagdnmu
ndnmsvesesaniseusislan lneldadasaussens uasadmduSouioy amndudniunisnisdinival
dadn Inedlnguszasdiiiofnwanmmsal avsAniuvesynansiaummduasneiaieaiunsidou
aungnse Wan1sAnen 9mnn1sAnwilu 519 sewudinisssyaummsmelutanuiimniosay
14.1 Inswvaduluusningiheuensosas 56.6 uazsogay 6.8 Tuusungaelu aungnismeilasaauimy
uniignanmsing Ae wilaveauiu liiszyseaziden (21.9%) silesumanuuudiing (19.2%) msme
g1 (16.4%) uazwyd gmeeresaus 80 T (aOR = 2.55, 95%CI: 1.28-5.08) meluTleut/ssanas
2563 (aOR = 2.53, 95%Cl: 1.03-6.23) Uazn13lazun)ssnwiluunungaeuen (aOR = 27.67, 95%Cl:
13.55-56.49) Apwdiniusiumsszyawmgnismeiaisaouee19ddeasyniani lnenuiildamgde
mslinsiwsedalsasedauazmssnvinaunh luausadunsulss Si0nguisld dnuiaie
Autenguneuazainim pawliissasaentugnsidesaintuinudnduduseiu uaznsimidany
dmsunInAun NN sauluiensvinnIseusuIsnIsdguanngnisnelunguunme uazaundlaanu
sauvesymans edUsreuazayy: lsanerwiawiaiinsssyaumgmsmeiliusalunasiveanssnsae
F157500g9 usighmanuadingnigannluusungiaeuen TagwuinAnainmsiumsivyseSaieame
saludsnsiilailinsaetugns fansudleda msinunbidgudeyaguningiunas Anseveusyagiae
seninlsamenyia sauluiensasinnmmssnindmauasylunsdouangnisnientaoy
AIEIAY: ® aunmnIsaIY @ aungNITAETiNTAY @ LYsHdoy

YAITUNNENNITUN 2567;77(3):229-41.

Asuduaty 19 wguniau 2567 uilvumadm 15 AugIgy 2567  Suadium 19 mieneu 2567
dasmsanuiduatviane dnfnwunneg ogg1 wvaTsaly UnAnyINMETUTT 6 IMEIABUNNEMIANTNIZNNINGT AUUTIVIO UYNY
w1l twms1mnd AFIUNIN 10400 E-mail: w.aiya@pcm.ac.th]

nYEIsHNNgNIsUn U 77 atuil 3 nIngau-iueneu 2567



230 DHEN WYITIUS WATANY

Original article
Factors Related to Record Ill-defined Cause of Death in
the Death Summary

Aiya Wongwanna', Kanyakorn Siraprapapong', Pitchkit Kao-ian” and Kanlaya Jongcherdchootrakul®
" Medical student, Phramongkutklao College of Medicine; *Clinical Forensics Medical Unit, Phramongkutklao Hospital; *Military

and Community Medicine, Phramongkutklao College of Medicine

Abstract:

Background: The cause of death (COD) can provide valuable information for national health
policy. The World Health Organization (WHO) recommended avoiding ill-defined CODs as they
do not give any utility. Thai Ministry of Public Health (MoPH) sets the goal that ill-defined CODs
should not exceed 25%. However, there is still a high proportion of ill-defined CODs. Objective:
To analyze the quality of the CODs recorded by doctors using WHO criteria. Method: A cross-
sectional study was conducted in a community hospital in Lopburi province using data retrieved
between October 1, 2018, and September 30, 2023. The medical records were reviewed to
determine the CODs according to WHO criteria. Then descriptive statistics, chi-square tests, and
logistic regression analyses were used at the 0.05 level of significance. Lastly, in-depth interviews
were conducted to identify the root of problems. Results: Of 519 records, 73 records (14.1%)
were ill-defined; there were 56.6% in outpatients and 6.8% in inpatients. Most of ill-defined CODs
were cardiac arrest (21.9%), congestive heart failure (19.2%), and unattended death (16.4%). Being
over 80 of age (aOR=2.55, 95%Cl: 1.28-5.08), being in 2020 (aOR=2.53, 95%Cl: 1.03-6.23), and being
an outpatient (aOR=27.67, 95%Cl: 13.55-56.49) were the associated factors of ill-defined CODs.
The interviews revealed that most of these cases arrived with an unknown medical history and
refused an autopsy, except when they encountered some legal or insurance issues. Additionally,
the study discovered some misunderstandings about defined CODs. Conclusion: This community
hospital’s quality of CODs is good. However, ill-defined CODs in outpatient departments were
still high; this was caused by unclear medical history and the refusal to autopsy from relatives.
Therefore, it is necessary to develop a central medical database, making it possible to request
medical records between hospitals, and raising the awareness of writing defined CODs.
Keywords: ® Cause of death @ [l(-defined causes of death ® Medical record
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a1mnn1saneg (Cause of death) fANUAIAYNINITUNNELAZANTITUAY fly’qmﬁaiua%uqsumw
Hostilsa Tins¥nun umanufinns wasdnadueudduostiymiBuasyguasdsan msagUave
msmeitligniosdmasiodoyavaiinisonuaimmmsne linsulymauameunsiofiuviad uay
ihlgmsmausniiianan fludunsdnassminens mi{laqﬂuLLﬁlﬂJmmmmisﬂmamimmmeﬂu
iudurasmuutheiiiilugnndedin aufansiauludiueing g venndnsmanmsnsmediu
ssdadmuddnluninmslifuugihmsujoinuieguagunmuesgivieyanalnddavesmels Ing
anzatsBavnnanvniuianuifetuiulsametugns’ fashdeyamamennssuunadousugs
vadlvefianuaseungugunnisiesay 95 vesUssrnsiioun fodndussuuiudeyaiidarwauysal ud
AunmvestoyaaInnsIerouiie Taglul w.a. 2542 ssdniseunsislan (World Health Organization,
WHO) :18smuindsemalnefinuniwvesnsliawanisnediaeiulan fe Sammnismenlidaau (-
defined cause of death) asfis¥aeaz 50 fawdlulaguuaziuwilduanaananiy’

anvgmsmeilidanunumdnnisues WHO Ussnoudesalsauazainis (ICD-10) il Symptoms,
signs and ill-defined conditions (R00-R94, R96-R99), Injuries undetermined whether intentional
or unintentional (Y10-Y34, Y87.2), Ill-defined cancers (C76,C80,C97) wazlll-defined cardiovascular
diseases (147.2, 149.0, 146, 150, 151.4, 1515, 151.6, 151.9, 170.9) 29nnSANSTIRILLINNUIMANE 1WA
wnlidhlansaguanivmmsmeuaztuiinnneilildlsaadduviisdosusesnisne Tnesnszydugiuuy
n13918 (Mode of Death) Wi aladuivian (Heart failure) szuumglaauimnal (Respiratory failure) #ala
vgLd (Cardiac Arrest) §on (Shock) iudu wiemsasdwulsaiiaverilsafiviazfuaumnnisniely
\ulsasau (Co-existing disease) Weouwnuanmsnismesuinda (Underlining cause of death)* sy
wizsUydinzlounugs WWinsimualidSnvmeruadudasduiinnisdesusesnisme (n.s. 4/1)
Uit e’ feinsensaassaguldimusliiaussuudeyalissynnuritydsuunlsasmig
Uszine (1ICD-10) siaenndasiu WHO Tagldifinnsimuals dogaaimmmsmeilidanuvousiazmin
flalaifuseway 25 dell

mnmsanwily 14 lnguiavhusemalng Wouliquisu 2554 fafoungunieu 2555 wui
wnndinstuiinmemeegraninzauiisssesay 36.9 lngdniinAnuRanainainmsduiindduinney
(32.4%) warguuuunsme (26.2%) feufidedaulafiofnuarunuastadeiifedestumadou
awnnsmeilidnaunamdninusivesesdnseunsielan  ieustleviiienmsimunnisaguanivnnis
mefigniesnnungmstufinammmsmeuaslfnnsgiusely

B3N
nsfnwildsunssusedasdiinnunnzeynssunisinsanlasmsids  nsuuwwwdnmsun
puntisde¥useaneiay IRBRTA 1174/2566 Tasn1sfnuildunsdfouuunaunaiu (Mixed-method
research) dsUsznaudenmsinyidaUSunuarmsinyidigunin lnefideliuuuuuduneudsodune
(Explanatory sequential design) Fa3uldn15@nwBaTuanen LAITIANYITIAUNIN FMTUNISAN
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WBauTana agaiiunistugiuudsianiadauing (Cross-sectional study) Ineideagsiusiudayaann
fmeamaiifimatufinlaelsavenuagusuusimis meludminanyd semalne UsssnBeuuszana
WA, 2561-2565 uazthieyauiinszimanuynuasdadefiduiusiunmadeuamnnismedlldno
drumsdnwidanann azdudunsnsduniwaildadn (n-depth interview) lneilinguszasdifiofin
anwmanl uAnfiuresyAmINITINMLIMSTIuIMaLagne1UTa eatumadsuannnnig

duumstnuidesiinanhlnglsifinsduiogn Wudoyanndmetmueiiimssuiinag
nsmeglunysaideulaglsmeuia UssanUaudssana w.a. 2561-2565 Tilanuduiuetetos 246 Ay
$raBsannmisfinuvesting iniedium uazany wuhlulludszana 2560 wudeyanelimauamsidly
wazuanlsangutangludming1une Sevay 15.8 Ineldansnisuszanadndndululseuing 1 ngu® diu
msfnyBsgaunniu donnguiiegn IneUsenoufefunuyAnIN TN SUINSRILNME e NE A
diesuiunsnisduniwaii@adn (In-depth interview) sunseiadiayaiiagadus (Data saturation)

niulilusunsudinsgiadind3agu STATA 17MP Tlumsieseideyailuasldadfideussens
(Descriptive statistics) loin Aud (Frequency) Souaz (Percentage) Aade (Mean) wazdrudeauy
1M1 (Standard deviation) uazldafiflauiouiieua Mnaasuaila (Chi-square test) wag N3
Anszsinsanaseladafn (Logistic Regression Analysis) Lﬁamﬂa%’aﬁé’uﬁuéﬁumm%‘aummqmama
il fiseduilddy 0.05

HaNISANYI

FrurudeTindidnmstuiinlulsmeniaianundeudulussana 2561-2565 fiamua 519
578 WUy 94 (18.1%), 89 (17.2%), 78 (15.0%), 119 (22.9%) way 139 (26.8%) 51¢ 15eamuTsulseana
Tno¥ovay 52.8 1Wumane flegaduegi 66.3x18.3 U lneldsunssnuluuunginely 443 1o An
udeway 85.4 Tnenuingtheludnnam 282 (63.7%) 118 lasunissnululsmenualaiiu 4 Tu uaswy
Taeluilinatlumssnudlaiiu 4 Su frnuynvesmsideuavnnismeilsidaiau (8.9%) 1nni
ﬁﬂaaﬁuaﬂsawmmammdw 4 $u (3.1%) ogafituddyneada (p = 0.020) Fauandlusnaed 1 uag
P31 2 wudrdinsssyamgnsnedlidanuimunsiuiu 73 s1e Aadufesar 14.1 Fauvadums
szyamgnsmeitlidnuulusmngtisuoniosar 56.6 uazdosar 6.8 Tuunungihelu uenaininu
awmnisneilisaauiannsassymameiiuiaidlétesay 41.1 anvmmsmefilidaauiinumniian
nmsine e langaiu liszyseasden (21.9%) Wladumaiwuuihings (19.2%) uaz nsmed
Lufg5iu (16.4%)

TuduvesiladeiAsdestumsssyaimmmsmeilidaaununssi 3 msieneginisanaes

U

fuusieamuit mslasumssnuluusungisueniienuduiusiunsssyamnnismenlidaauetng
Tifodndnymnaadi (COR = 17.94, 95%CI: 9.99-32.22) luvaigiiona o1y wazdiiianglufifudAmnaaia
uaziilolinsziannesladafnvatodiuls iearuaudvinavessuusduluaunis wui émamsg@?mm'
80 Y9ulu (aOR = 2.55, 95%Cl: 1.28-5.08) MeluTlautszans 2563 (aOR = 2.53, 95%Cl: 1.03-6.23) ua
nslasumsinulusnungUisusn (@OR = 27.67, 95%Cl: 13.55-56.49) HAnudunusiun1sssyanve

o w

nmsmelddaauegslidedAyniata
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M13°99 1 anwaeTnlurewnie (n=519)
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NINUA

annan1sanenlivanu

ANz - — p-value
1Wu n (%) Taitdu n (%)
LN 0.381
‘Vlmjﬂ 245 (47.2) 31(42.5) 214 (48.0)
Lilld] 274 (52.8) 42 (57.5) 232 (52.0)
naueny (V) 0.474
Mean + SD 66.3+18.3 66.3+18.3 66.1+18.6
0-39 38 (7.3) 6 (8.2) 32(7.2)
40-49 40 (7.7) 8 (11.0) 32(7.2)
50-59 95 (18.3) 10 (13.7) 85(19.1)
60-69 101 (19.5) 17 (23.3) 84 (18.8)
70-79 112 (21.6) 11 (15.1) 101 (22.7)
80-89 92 (17.7) 13 (17.8) 79 (17.7)
90-100 41 (7.9) 8 (11.0) 33 (7.4)
Yauuseana 0.013*
2561 94 (18.1) 17 (23.3) 77 (17.3)
2562 89 (17.2) 8 (11.0) 81 (18.2)
2563 78 (15.0) 19 (26.0) 59 (13.2)
2564 119 (22.9) 16 (21.9) 103 (23.1)
2565 139 (26.8) 13 (17.8) 126 (28.3)
wHunTilasUNSShY < 0.001*
wnungUagly 443 (85.4) 30 (41.1) 413 (92.6)
wnunEUIuen 76 (14.6) 43 (58.9) 33(7.4)
Snnutuiildsunsshwilulsmeria (n = 443) 0.020*
<4 282 (63.7) 25 (83.3) 257 (62.2)
>4 161 (36.3) 5(16.7) 156 (37.8)

*AsNAABUANLA, oL < 0.05

Tumsfinwidanuninlagnsduniwaliedn (In-depth interview) iTeazidenvedgnduntuel
fap9afl 4 nmsdunainuassaulsidetiauenantsieeenity 2 daw il

1. au3 wazanudh lalunsWeuavgnisangagielinnnim

winduagneadsiinudlazeimadouaiamsmelinsuiu 1wy nsuildmsdou
awnannaedtizauval uilinsuisutnnigilaumaine waglinsiviaunsa@oudhime
Duanmgaelalae wig 9 w1 a wazwe ¢ danuviuasaiufe “ns1uilias@eungy Failure 5o
o¥vsdumanduamnnisne” . uwifthesihionuansdainguansiiliidenidousiiinsn’

Tuvaued wie n na1I1 “¥ilsinsas Mode of death Wnamzeteazdumad (Failure) usdnlal
V51U359U89 Heart failure $78 §afnn Congestive heart failure SrnuaziBenunme Jsdmadewdu
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A1519% 2 AIMUYNVDY ﬂ?ii%uﬁ%%ﬁ]ﬂ’ﬁﬁ]’]ﬁlﬁhj‘;ﬁﬂ b9U

anwaz 31U (Souaz) wavun  frasuen  faely
ﬂ’;’lwqﬂmmﬂﬁizqa’lmeﬁmﬂﬁiﬂ%wu 73(14.1) 43(56.6) 30 (6.8)
mmsqﬂsuaqmsizqmms]mimUﬁlﬂjﬁfj’mmuﬁhjmmzam 30(41.1) 13(325) 17(51.5)
W
146
1469 laveawiu liszyseaziden 16 (21.9) 14(35.0) 2(6.1)
1460  Wilangauuaziindusa 3(4.1)  2(50  1(30)
461 ilamedeundu wwuitussensld 1(1.4) 125 000
150
500  hledumauuuiithAs 14(19.2) 3(7.5) 11(33.3)
1509 vialeduwmad laissysieaziden 4(55 0000 4(12.1)
1501 vlaviesanededuman 1(1.4)  0(.0 130
R
RO8  msmnedtlaifiEfiiu 12 (16.4) 12(30.0) 0(0.0)
R9  anwmmsmeduilidaauuaslisyoaziden 4(55) 3(15  1(3.0
RE09  mswAsuLlassduauiand liszymeaziden 3(41) 125  2(61)
RO60  mgladuin 227 125 130
R104  thavieauuudunaghissyeasdun 227 0000  2(6.1)
R572  denainmisinide 27 000  2(6.1)
R092  veamela 1(1.4) 125  0(0.0)
R098 mmiu,azmmiLLamﬁuﬁiwﬁaas15amaﬁsuul‘waﬁau‘laﬁmazizw 1(1.4) 125  0(0.0)
mela
R190  ©1n15uan fou wazlaluranasdadansu 1(1.4) 00000 1(3.0)
RA2  Uyufisey 1(14) 125  0(0.0)
R568  mstnuuudunasliszymvaziden 1(1.4) 000  1(3.0)
R571  FenanUsunsidentios 1(1.4) 0000 130
R96  mismenszviuudy linsuaig 1(1.4) 0.0 1(30)
C
C760 flpsenireiisumisdunasiissysumislidnauresisee wih wasae 1(1.4)  0(0.0)  1(3.0)
800  iflasenieitliszymumis 1(1.4) 000 1(30)
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M15197 4 dnwazvialuvesiduniuel (n = 8)

UINANNR WAl 21y (V) Aunia Uszaumsalnisvineu @)
WY n ald 26 wimeldnu 3
e Ll 26 whmglgnu 3
WA A MY 26 windlinu 3
WY 4 Ll 26 wnmgldnu 3
N9 W 34 neUaUsEIWiRmNIAY 10
WA 2 N 49 neUIaUsEI MDAy 29
W97 ¥ N 48 neuaUsEI oy 24
U9 Y YN 50 ngrwraUsEImethe 20

annnsngegauielagiu” uazuan a “mm’jwhiﬂ'sima’nmﬂ'ﬁmaLﬁummqﬁlﬂ%’mL,au wazlu 1
Yasfimstufinaumnsmedeauvilidnauiosniiesas 257 Hildsnarufiufiud “ea Multiple
trauma TiSazasvaluluanmgnisaed dun trauma W@ennadlile”

2. Jadvvasmadisuamanisameiduaivansaeilidany

2.1 mshinsudszialsalszdnsia waznsinwnaunt annsfinymudiunmduasneIuna
fsvyaimmsmelidaeuluwaungiisuen Wesngthesnundeensiiaguede fihddliaansn
iEmnsal 9113 elsaUstdminaznsinwieunthillanzianzadld saluiadldievareseiiu
Ui viseldineiiuseiinisshunlulsmeuiaiineu

Wiy n 31 “WeugUisuenuey wssdseifdnaaueie livsiunginisaluida n1sa
Unattended death 3aUaansfondt daugtslulivesios weifouudaiaion uwwuhauliindeuinios
1170 9 CKD stage 5 1 Pulsatile mass ivias ds CT lulldmsednansriusedlails lidosnsi warwe deTin
YAlsifioanstugns Finhasfertuamzasndenunsoniasimes (Abdominal aortic aneurysm) usi
Liifivdngu FadenWen Unattended death” duwnsan a lideyadn “dilvaiteusia R Tuaulduen
wszaulitnange arrest viisldanunsogeuauneazidentiugAla” warune 2 wud “dnidunssnu
W19R...08 9 e vseduluauldongles lifuseiRsnw”

2.2 lindrasawgitbindla fianufvadneziinadiuafiniudell 91nnsAnwnu
widilanuinafeafutengmneuazaian dwalilinddouavnnismenuinuesduivgnlag
laifinansameiesufifinsdu q Matidosmnagigieinldvsrasddehdugaaiesanlifaudui
flagdoaszyanmansneliuidadmivillflusulsedufevoussAuguamm sauilusnsidanldane
Tumsvudsandmiunisiiume dansan a lilideyadn “dngrneunies venuwnddnsdeaduay
auvmiusiasa Fefmundaulaid nardugas Audndn o g viaaddliviu Alindriusangme delvidiu
Taiifvn winaiondeiailidtuimesdulsameng snssuiiiliAnmeviowdn suflunaedosdsing
f9qe3”

Tngoranasinsnnvinuianudaiiudeaiufe Mg dufasnisidugasililiaansom
anmgnsmeiiuviazeld Tnensufissmssindugasiindianvaiindendsiuluusagste Aensiitymeue
Tt9s waznislaifivssiuseoviililifienusudufesmaimmmameiuidaiesuiulseiu fiunsean a
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na“aiufias Aldangline desfuannduies dlviyaissulnlumdniu vieddslusssuemansazdl
Assnnioufugnsamszaina 400 U nszuINNTiuNe Tasunfazdstugnadoideasdomniidunn
ngvny Augaddevniudseiugdy”

2.3 Y1AN15INBUINUNNEAUNSTUANENAANITAEY DIUTIMNNTENTNESITUEVILTNS
InousuuayMIsusIAliABIMIasaan smeihidaau uslunsufoRudaliamnsodammddiiuns
ouauldase iflesannmsnisinueunmddsiung o lidfanmnsaiffntuindvimisifinsou
Ma@ouanuvnnismeegslaunw uisensiavesmdlulsmeuavihlidmihiflssuneunsngls
drsumssvsmduneuiauny sivihfinstufinawsmaneduniiivesmd “Alanasaeudes
nsifew COD uy uwiawewduneuia Wlivue” waruiean a “wmsiunditdwlnafiduwnmdald
yu ¥ aesdAluudn drdnousuftnazdesimnd widemanilsmeualalldituue WuAnssagy Chart”

anUT8Na

Tsmeuayumuuisiinugnuesnisdeuanimgnismedilsidaous 5 9 fevay 14.1 uarlu
Yauuszanuanaade Teuuszana 2565 wuilimnuynegiifesas 9.4 lnednsdsnaniondseglunusia
vostoyaamgnsneiiaanm fe feyaavnmsmeilidanuvesdminliifuiesas 25 ded uazey
Tunawiifdlafisufunudderdeilndifesiululsmerunaruslngnit fe nslesevindadesuses
mMsmefilsmeruiadiing Tull we. 2560 vosriwa Le3eAu wagamy® Tnuiiinisasuaniuanisme
flaidnauiosar 15.8 Faflanuduitusiunmsinudananiinu il uwdfides uasunmgussa
thufimstufinaumgmsmeilidaeuludadiuiiinie1nsdummdiongnuunnii 3 ¥ iflesnanlu
Tsmenurayuauiivhnsnuagliunmeldnuiudd 2-3 Wuiifiunummdnlunssufinanmenismets
Tuazuonlsmenuia lasenadiavmanimaunmeanlainsimualilunasinnuieuausaluns
Usziuilesuauanaduiiussnevindnnenssy MunmddesinnuinnuannsomainInuasinuenis
AN ansavihmddoiusesmufingnetmun sufmddeiusesnimme’ feilanmsdududoyany
sueunuilunguitanimmnsmediladanuiisiuiu 30 (41.1%) sefausaudllidusialsafiudn
wnPuld Tnewuindululuuumaieaiunisinwes Pattaraarchachai J. waganiy'® fnwudwidans
duAunszfouanunsouiludeyaanmgnismelafeiosas 51 1WunaunannisssygUkuunisme (Mode
of death) luanvnnisme uaznsadumnnsaifiiiluganumeiianain

wenninuawansmeflisauuiinunniigannnsiinw fe swlangadi lissyneasden
(21.9%) wladumaanuuiida (19.2%) wagnsmeflifdSiiu (16.4%) asarnnisfnsmuimadeu
amnmefilidaauiiamuduiusiugmeddensdue 80 Tiuld Fmuihdawmanmsigdliels
Tuanwmanisme Liviuanudnduvesnisduans Wuldlumadesiuiunisfinwives S. Yijoki-Serensen
waza lussmaaundnuasiiusaud nud gamefiflergannnd 70 Fulinlildsunstuans was
QNATUaMANITMEINANIINANYTY (R54)"

nsmeluBleutssann 2563 tunuidianuduiusfunsdouanmamanedlidanu Taean
msdvdudndy  nuindutisdiimdsmeiaUssautymiesguagtaslutiefifinisunsszuinveslse
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1Ain-19 Tuszezusn' vilvdosdinisuisypannsuasninenssiuaunniiierinsguasnuiuasduaulsa
FsoradawansznuliAndamlusudumun agnuihnmsdeuamgnsneilidnauiinnuduiusi
mslesumssnwluwsmngtasuen wagnuhiiheluildnatlumssnwidlsifu 4 fu fanuynvesns
Fouanimmmsmeilidaay (8.9%) wnnirteiueulsmenuiainnnii 4 fu (3.1%) Fawuindiana
Fuusiuegnedidedfumeads (L = 5.39, p = 0.020) Faandluansedl 1 3nde Jeflauaenndes
futeyaiBsnaunm Ao nslinsudseiRlsauszdduazmsinuiuidavessidedin sailuiansigd
Uiasmstugmsiilemanvniiuviass ilunnd denasanaiiufuaumnnisnedilidaiou aonadosly
fuunndlailonadnuseiigUae In1sdwmmaninsAinwvesiing wismunkazane ludaminaiuis
T 2560° Fenuimsmelulssmeunaidves jiinsflemanagiuiinavanismelinsaivntos
ninsmeuenlsameIuIa

iAdelussUssmanuindiiyvvesnisaglaummnsnedilidanu wazwuidtadesuiiey
91fe uaranuiimeiisnidlesvalsvouuauy namds o1eflegsewing 10-49 U & (allvauam)

wa

N13ANYI dnuzaNsa agn s kiTusyiRsnyLasnTIRguA NIRRT
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Original article
Advance Care Planning among Medical Students:

Perceptions, Practices, and Associated factors
Aiya Wongwanna', Kanyakorn Siraprapapong', Panithi Piyachon', Nonthicha Sothipanchai',

Onjira Arjaraphong’, Chitrawina Mahagita” and Nattaphon Chokemaitree®
'Medical student; “Department of Physiology; ’Department of Psychiatry and Neurology, Phramongkutklao College of Medicine

Abstract:

Background: Understanding how medical students perceive the nature of death and how they
put this concept into practice is important in the development of palliative care and advance
care plan (ACP) within the mediical curriculum to improve the quality of patient-centered medical
service. Objective: to study attitudes and behaviors regarding advance planning for end-of-life
care among medical students at Phramongkutklao College of Medicine (PCM), including related
factors. Method: A mixed research model was used with quantitative data collection and
interviews to collect qualitative data. The sample group consisted of first-to-sixth-year medical
students. Result: It was found that the volunteers had an attitude that agreed with the word
good death according to the definition that the researcher had compiled, and had an attitude
that agreed with the view that death is a natural thing. Meanwhile, other views on death are
more polarizing. The lower academic performance group (GPAX lower than 3.50) was significantly
more likely to view death as an escape acceptance compared to those with higher grades (GPAX
3.50 and above) (p < 0.01). Qualitative data from interviews with 12 volunteers of mixed years
revealed that educational levels and academic performances may affect views on death. Almost
all volunteers had not yet prepared a written plan for their end-of-life care, even though it was
considered important. Conclusion and discussion: From the result that educational levels and
academic performances may affect views on death, further studies should be conducted that
focus on the psychosocial factors of medical students to help plan teaching about advance care
planning in the medical education curriculum to be more appropriate for students

Keywords: ® Advance care planning ® Death attitude ® Good death @ Medical students
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Original article

The Study of Stakeholders’ Needs on the Development
of Desirable Attributes of the Graduates of the Royal Thai
Army Nursing College

Sirichan Negathong, Bussarin Arayathanitkul, Jutarat Bandansin, Ann Thaiudom, Suwaluck Eaksamai,

Prapawee Thitimanowong and Veerayut Thiamsing
The Royal Thai Army Nursing College

Abstract:

This mixed-methods research was conducted to study the needs assessment for developing
graduates’ desirable attributes of the Royal Thai Army Nursing College. The qualitative study in
phase 1 aimed to study the desirable attributes of nurses who graduated from the Royal Thai
Army Nursing College. The samples included employers, graduates from the 51°-55" batches,
current instructors, alumni, and current students, 40 in total. In-depth interviews found that
the desirable attributes of graduates included military leadership, military nursing, and nursing
professional aspects. The quantitative study in phase 2 studied the needs assessment for the
development of graduate nurses’ desirable attributes. The samples consisted of 98 employers and
165 graduates from the 51°-55" batches. The research questionnaire was a dual response, which
was tested for reliability with Cronbach’s alpha coefficients of .98, and .97 for the expectation
and the reality of the desirable attributes of nurses, respectively. The overall Priority of Needs
Index (PN/MO J for developing the desirable attributes included the military nursing (PNI

difie Modified

0.115), military leadership (PNI L= 0.074).

Modified
Keywords: ® Needs assessment @ Desired characteristics ® Graduates
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= 0.087), and nursing professional (PN/Mo e
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(Mean = 3.42, S.D. = 0.59-1.02) LA¥AIUIVITN V8 12 SIUVIVLNIDUINANITIVEU [og 1Lz ay
(Mean = 3.48, S.D. = 0.81)

3. Mdvildviuanuddguesnnudiosnisdndu (PN ) TunsannaadnuaeifisUszasd
vosadinlunnsin wud dunsnetuianns  Ianudesnisindulunisiuugegaduaiduwsn

(PNl =0.115) 599891178 PuaNwaEHu Mg (PNI
Modified Y Modifie

| =0.087) WALANUIVITN (PN

Modified -
0.074) MUSIAU LHENANTANTIEVD WU AIUNISWEIUIAaNAIT 99 5 1 TuInensvinntinavigaou MERT/

M-MERT (PNl =0.188) do 4 UfjdRaunsanidsauazeenaudiionagnsis/ lunisianiseaemae
i 9

AULYBSTIUMAUSTIABRTR (PN = 0.171) swdndn de 22 Geansamwdingulaogiamng

aufuaniunisalyana waznduyama (PNL = 0.169) 98 12 awnsasauviidevsenansideanly

ednammzay (PNI = 0.167) wazauanwariimanms de 1 YiRnunung suideu devms

difie

LAZLUUST UL LNYDINIANS (PNI_ s = 0.142) mua1eu
odine:

A15199 3 ddidduaudAguesmnudosnssdulunsianaudnuasiiassasfveadaudin 18159
ASAN®INNINGNFENLIUIANBINNUNTUNINSIN LIaRATUS189D (5 dUAUKSN) (N = 263)

aadnunusifessad AaRY ) mt.aﬁfi ) PNI .~ @19y
AUAIAU dNTNAMUTUIN

AIUNITNYTUIANUIT
Yo 5 1HuAnens iwifiveaeu MERT/ M-MERT 4.06 3.42 0.188 1
U9 4 UURnunsaifeaavdandugUienis 4.17 3.56 0.171 2
gn535/ Tun1siamsvIsmfomuaLLesIsuLay
UFIMAENUR
AUIBITN
fo 22 Feansnwidanguliegavangauiv 4.28 3.66 0.169 3
A0UNMINIUARD UASNFUYAAA
U9 12 awsauvinTeniaiinanHTeulgoes 4.06 3.48 0.167 4
Wz Ew
fudnwasiInImvg
To 1 UfuRnunung sedeu Ienms wasiuy 4.41 3.87 0.142 5
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1. flivadinduinadnvasiifsUssadidmudesnssuiulunsiam Hudduil 1 fAe
Huinensihwehilvasaeu MERT/M-MERT aBungldinnisiavesyn MERT Usgnausieg msfum ns
Aanongtng nMstieTingnidu msuguweuna wasmasSeugtaeiiensiadeudneluanuneiuna
uenaNisses fiinusnisinefe madmeanmislliaameauing Weananufueiesde
fldTuRansE UM BRTR Fadu wenunafitiniin MERT Ssfesdidnaningeiannudiasinugnianis
WeIUIAVMIS TAUNTBNVBIANINT N F9lD wazlianumaassdd ausaseniaunislulfufnisiala
leldsunsfesvevidedenisangliafudam nelu 6-12 Halus dslundngnsiseion vinmsmansume
Tuauy wazs1e3vn UFURNIsneuiaandy Ingm Lasuiniuniamms aauﬁammmil,l,azﬂﬂﬂﬁﬁ’a
UNUMNEUIAUINTIITNYAUNNE N ST vintevie fUszaumadeiifluanIunisaldnass uinis
GuAnensvimifivasaeu MERT/ M-MERT wagUfiRnunsaideauazdinduiiaemeensis/ luasia
MIhemEeruLywYsTIILArUITIMAB TR dosiusraumsallunissniiuass Jedadindsuelonialy
nsUfTRmMsRamant

olsfifseinuaniomaszmangunanns luvdngesvedinedy faudenndosiunanis
AnwiiovhanudlafiedulssaunsaivemeruianmslunsufiiemduaniunsaldeRda (Disaster)
felfedursanusesmsdndulunmsilamerunagidoslufiinuluanumsaifefdaviunndsanluedin
uaglriteiauouusliussyneiviieiumsianisfefvalilundngrsneiviamans uaznerunanmsdndy
FosdliFumstinnisiansdfivilagian Wesndenuuandsanmsufiinisieluauusy nufeens
ﬁmmnL‘ﬁuL‘ﬁammizLﬁ'enf"f‘umﬁé’mmiﬁsﬁﬁ’mumiﬁamWiaauﬂlwé’ﬂqmmwmf LAYANTIOULVDY
weruarmstuilveuaniesnimeunatluinn liiteusasdosiaudormnaluinue msneunad
flugruvintu uwidsiesdanuduagiinuenmenismng wu nelestunuesuasidulusswitnislaufivie
msyiazland maquaglésuuiaiduingaaelianiumsaiiendiun uazmasSensudethesiuszsuy
yoanasin sruvenewUszy sy Avineruammssuiudedldsunsiin/mseusndulsrathiaue’ 3
vdsraunisalianuangldaunsadalalundngasneuiamansUudin

2. AudnuwarAfisUszasdfdasesnsdndilumsiaun Wuddud 2 fe UfTRmunsdGes
wagaInduUIen19ensIs/ Tunsian1stieviemuuLesTINLAsUTIIAETUR oSuelad wingns
WeamansUninveingaene uIanasinun An1siseun1saeuN1ANGg ¥ a1nn1sndenuIn1Inis
wwdluauny wasinufuRluanunisaidnaes WleRnUfuRnisguadiaeliuuueinee Jnussaunisel
nsEnUfiRluanunsaisaedudni WesmnnsiinufiRdndsuardsndudtnemagnsTaiasasld
ninensuaziidenmgediann vilvdiidesiesnnuiasinuzidlofos fiRnuswiinuimemnans
wnndluauuvselunisianshiemaenunyresIsLLasuTIImAATR denndesiunisfnuUssaunisal
YaIngIUIaNaInansgasnlunIsnavaUswafuiUR wul1 NMsHnauINIIROUAUBIBan UNITalSY
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266 yAduns ansevelinna uavaoy
fumstinduliansaufiamduanmzindeniijung ssuunsiansiilassadslidniou ninensd
fidrfin uazinansznuymeorsualisuuss Janmdouduanunsalfeftavaanlalld msiinoususude
fATTUsAmE ldmsiufiviuemenatinwindu widimuinaaiosenundeunsiala anuansing
Tuiiu uagmsuitgmesnsairsassd’ eghslsfinm FnveiifeteaiunsufiRnunmsdideuazdindy
AUeN19ensI5/ lun1sAINTSTemEoR I UNY¥ESTTILAL UTTIAERTR Taudinaglasunisdaeasulvfng
Tundngasifismuaadmannsaunmdnauumssusvms Wsumsiineusuuaziiiuyuauiony
mesnuUiRanidunmenisunndluniizdeida (Emergency Medical Operation in Disasters) 53agialel
ihsmmstindeuununisnouldaniunsalanidulunne feftd sunisiavesmiie/ lssweunaditudio
Ui URued

3. Arudnwagifvsrasinianudosnsindulunmstaun Wudiui 3 fo aunsadeansan
Sanguldoghannzautuaniunsaliyaea uaznguyana wihidinaunsageuinilussdufiuguiidu
wmsgilundngnsnetuiamanstiudiaud snausidadinudazauilsysuransalunisieansniw
Singuiuanssuegnamnn Suhliaudnvasifsssadiianudosnmsduiulumsiaun aonadasiu
DUIARAINUNUMVBINETUIA A.A. 2020-2030 UBNINWENUIAILHBIEINTANsUaTiiiusAnEam
AINLIATTINIVNTN Tanuwinfisuiu waganunsarfsladmsunnau S ddirnudenisvesdiay
Failfmussauuaninedy anuassolunsdeanslasarnznsdnguiunsainaitasdutemidy
NMYANUTRANULANAYBIYARS LazkaNmIAIN3TuseANiIMThveing1NsnenIsunng’
uazaenndesiunamIsAnwAnLdssnsindulunmsiaunnudnvassadinne uiaiisUszasd Inende
weuIanasTmide nuduinug sl nesidaiaey mafeasuazmslimalulatiu e
annsalinwdingulunisindedeasvesindia Sanudesmssndulunmsiamndug i 1

4. muannsasuniiiteviethnansideuldesavanzan Jaduaussougvdnuesgdnsans
Anwanumenunamans seduiaed aussaus? 5 sdnnisuaznside 4 6 anunsaUsvygndld
nszuumAfelunsuaemeufifeimunsufsinemenia thlugnmsuinmsmsweunaiinunm
wazannsgut iunudnugifesrasdiitrudeansandulumsiaun uddud 4 aenndesiusa
msfnweudeInsdniulunmsiaunnudnvusdudianeunaifivssad nedoneianesinge
WU MUAIINIWAEIVINTT Vinwemealayauazniside finruspsnssndudisud 2° uiinduaussousi
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and analytic thinking) nM15Uszsfiunansiumsnduegsdadesdifinuensinedsiiiansaunios (Critical
thinking) inwgn15AWNNaENS (Strategic thinking) jj?dwm’%'mﬁa‘iﬁfﬂ sufoUATITe wavdumeusdums
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JalauaLug

1. asiaudemanssneinuasdalszaunssinsinufiRneauns ifenouaussausienis
Foansufitiieu MERT/ M-MERT dseradudunisdounsasusaundulivsn 4 audsiulianine ey
nsAny) UadinanunsaufuRaulufin MERT / M-MERT wagimuvinveawduiveinstisaouls

2. prsduEsunsEUIUMIAnsSeunsaeuiitiunsivinse nmdsnguitonisdeanslusedn
#14 9 atfuayunnsinlasinig/ AanssuiaBuvdngasiiefunsdeassenusnquetnaseiios uazdn
AanssumaniUdeuouiantvaniunmsdnyimeiuialuiasine

3. aswunsltinalulaBifieativayumsGeus warisnsGeuannsiitagmidugu e
inwensindulazansaTnyinidulalusuian ‘ﬁdﬂﬁﬁﬂwﬁﬁﬂLLazﬁWU’mﬁfﬁﬂiiuﬁ”uﬁﬂ%’mﬁﬂﬁmﬁiaﬂ’]’i
WanUInsaun ke Msne Al A uaienssiuanmtlaynan muesUszvvuiiUasuuUas

faauauurlumainifeasedelu msitueSiiliumstssdiuanudosmssnduanztuneunes
mssvymFean sy uaznmsdndduanuddguesnnudesnmsdiiu dadliaseunqunszuiuns
Ussifiumadosmssudunuuauysal lunsiideadadely Jesinmgiamnuesnudomnissiiu
wagiinszimnadonvasarudeinisiuiu ievluguumein Fedoinduduneugahedaziiily
fvuaaudesnsduidedldunisudly

dsd

9

msidensadinsnwenudesnmssniuresnsiuuandnuns i svadvesdudnfidnse
mMsAnwaningdeneuianesinun wiadussesd 1 Anmaudnuusifassasdvesiudinididans
Anwnaninerdeneuianasvinun nguiaegne tiuA livadin Cainfididansfinu enansetiagiu Aud
i waziinBoutlagtu wuih aadnuasifsUssasduszneude sudnuazdimismns sumsnetuia
NS UAEAMANTN wazszegil 2 AnvienudeansinduresmaianngudnvasiifsUssadvosagi
nausogns e flitudinuastadiniiddanisfine wui andvildduenuddguesaiudoanisdndy
(PN ) yosmaiamunandn s ifsUszadvossuinlunms iy funsweruanns teun 4o 5 1y

Modifie
U

Angnsvimthiidieeeu MERT/ M-MERT (PNIL = 0.188) uavde 4 JfjdRnumsdndsuasdandy

NUhemegnsds/ lunisianisdiemaemuuywesssuuasussimaieidi (PNI

=

. =0171) ANUATITN
- =0.169) way
fied

difie
WWur Fo 22 Aeensnwdinguldedramnzanivaniumssiyaaa uaznduyana (PNI
1o 12 aansasmviidevsetwansideanliognumngan (PNI = 0.167) wagiuanuaziiinig
w5 laun do 1 JfdRnumung suideu e waswuusssudonvosmmns PNI = 0.142) 9o
s dgldun e midngasiiiudemanszuagmsfinufoRmaauin MERT/ M-MERT lag

FUAUNNSSEUNTARUATATUULIN 9 Audstulanying
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unAuHLIT
WFYWUFAaNIURLEI donepezil miunissnelsadaluiuas

39301 Veturiadaes wag §ina Le1ianvel
Aandunssy 1sanenuadss1y

szuInInelngdy

Tsadalwies (Alzheimer’s dementia) gnAuwulngwsuwmdywesiude Alois Alzheimer
Tl aa. 1906 Wulseilinanenuidenvemadlussuuuszam (neurodegenerative disorder) hag
Huamsmdnvesnsiinnnzaueadenludgieny wuitunnnifesas 80 vesamzaussdeiinain Is
adalues’ dmuszuininelaedany Ae U aa. 2010 TfUaelsraneaden 35.6 AuauLazUTEIM
Tagiiiudnnuduasasinlunn 20 U dufle 65.7 Suaulul a.a. 2030 way 115.4 Sruaulud) a.a. 2050°
lngaansaddntul a.e. 2050 avilgUaelsedalawaiselvi 1 ausonn 33 Junil’

Tuvssmalnewuinnnzaveadeudulsaiidu 1 Tu 5 Susuusniinuluggeeny wazggeengme
wialidndnunnninmeeiantioetoyadin Access Economics Pty Limited 18, 2006 wu31 Tul A,
2005 Uszinelnelirennzauoadiongsie 229,100 Au uazaeitazifiandu 450,200 AU way 1,233,200
Aun1elud A, 2020 waw 2050 nuERY warlduszanunisaisuauitheselmiandugedud 137,200
AusaUluLl A.A. 2020 way 377,000 AusaUlul A.f. 2050

Tsadaluwes ithlsaidaummlunsinlsaidudeou nuhegdutiedeidesiddguiniianues
madslsaidesnergnniuaziimadervessadusvamnntumulude Jadeiifiennuddry Ao n1an
awaﬁuémaqﬁuqu%ﬁm Ao APP (Amyloid beta Precursor Protein), PSEN (Presenilin1,2) &g APOE 5?‘1!&
Juguifinasenisiin amyloid plague ﬁﬂﬁLﬁmmmisuaﬂsﬂlﬁhsﬁuﬁaﬁmwm@ut,mmaﬂimnﬂ%uiﬁ
wennigadinsAnwnanenisinuiinuin Jadeneueniiiieauidiin wu Shearemsisuusenu
Aanssudivihuszsniu lsalawasvaenden wiosedunsfne Wuiidefifnadonsuansennis ms
aliulsn waznisnensallsala’

nsaiiuvedlsanuinugives National Institute on Aging and the Alzheimer’s Association
(NIA-AA) wuadlu 3 szog e

1. svez Preclinical stage sverilazlduanonnisla q widwhnisnsaalagld Neuroimaging
technique ®1aWU biomarker 14 ¢ W amyloid plaque ¢

2. 398 Mild cognitive impairment (MC) aznusmsvasaulneiameenusiszeydu A
annsolunsdn nsline anuauledseng 9 azanas

3. sy8% Dementia stage uUnu 2 swwtion Ao moderate gayAsAudnunty dwgfnssy
fdsuudas To1msminseia vasin videuszamvasuls uazluszey severe Faqidoaudiazide

la3usuauy 29 unsamu 2567 udlvunmaIn 5 quniug 2567  FUasdiud 20 fiuenegu 2567
dasmsanuiduatuine awns asgana wwiaanval sendvnssy lsame101aATsIy ouuIvas uveAssIY wavNnentee NN
10700 Ins: 0-2419-7007 E-mail: thitipon.bt@gmail.com
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inFuanliannsadiedlsly wasulmauin famlunmsiietnsdsysiiu wu eruimdesuussn
ownsedlld mstudenienisnaudiunn deslquanasanan fihesnideTinlneedeUssinm 3-10
U flosvnnlsaunsndou wu nmsdrdn wienisinde gy

nnsanfiuvedlsnasiiuindgthelasuenlugiusnvesnssnwenasgasnisaniiulvesdse
¢ Fafiduusilildofousids MO fethevraossaznanilsnaziidiiiugssoy dementia stage 16
KUINNNITINEN

Hvanevdnlunisinwilsadamuuanssfuiuiuausuuswedsa Tnsuummanssnulag
Tl wuziliilden 2 naal Ais e1ngul acetylcholiesterase inhibitor laln donepezil, rivastigmine wag
galantamine %ﬁiﬂé’flunmz ¥994l3A meﬂ,umjm NMDA receptor antagonist 1AKA memantine 57}&
T miunsdifiszoranuguussvestsnoglussiuuiunansauiessdiuguuss

lond@a (Donepezil) iuenlunguladueainasiaadudives (Cholinesterase inhibitors) 14
Sumstunsdouanesdmsemsuareivessanaanizousnilud a.a. 1997 ilelidmsunssnwnie
duendonnlsndaluwes susszezduusn szoviunans LAYTEEYTULTS WaznmzaNaudeuanlsa
maemdanaues (vascular dementia) Tngvunaiuuzih fe Sudusuuszmundeay 5 fadnsutuay 1 s
wazasliedeiestulitosnin 1 ey WislhiAnuanissnumnandiinuarseiuenasd ndanisusedu
Han13SnwInadtinvensinynduna 4 i 6 dUanit wdmuingthenusenunnel 5 Tadnsuseiula
anunsaviuvunelsidu 10 fadnsusdeuld Tunsdlfgtaeldolurna 10 Sadnusretundniuszernan
agation 3 Wouudiomslinouaues aunsauSuelagldvunne 23 fadnsu Suussmuiuas 1 adsld

M sinylseausadonvessemelng Taunda felusmandmiunmssnwiiae
Tsndalowesifen q Faseainen rivastismine waz galantamine Aiflenlun1sinunnizanesdeniiia
nnlsaniiuduuaratesdouiiinnlsanaenidonaues audiu dufuluunauiasnandelam
i’
nalnmsesngnsvasen

Acetylcholine umsaeuszamluaesiivihmiihdifeaiunssud amnudr msBoud dagnadns
fiusin presynaptic neuron lagadeLaulesl choline acetyltransferase ANESHIRY fo choline waw
acetyl-coenzyme A ﬁ]’mﬁ?uf\]zgmﬁuvmu vesicle LLazgﬂMé"qaaﬂmu%nm synaptic cleft WU muscarinic
receptor subtype | &g nicotinic receptor ﬁagjﬁﬁnm postsynaptic neuron LLazQﬂﬁ’]mEﬂ@Umﬁa
wulwiozwiialadueamesian 9y acetate AU choline  Tufhefidulsadaluweinuin axiinng
Feouveumadusyamlnganiziiusin nucleus basalis of Meynert %ﬂﬂumjmmaé cholinergic neuron
fivwthfiadeansdeuszam acetylcholine dalusausnasing 4 vesaussiivhvinifieafuainus wu
frontal cortex 38 hippocampus Hudu

nalnnseengvisveselnuwuinda fio sangriadiuduenles cholinesterase Suduweulasifivhmiii
a8 acetylcholine S wiliseey acetylcholine Tuasasdunii (frontal cortex) 138 hippocampus
astuuas acetylcholine 2£3UAU muscarinic receptor subtype | ka2 nicotinic receptorﬁ postsynaptic

Y

nerve Tuauad i biaunsaiindseansnnvesauasluisasnnudila

Royal Thai Army Medical Journal Vol. 77 No. 3 July-September 2024



[ (% s . ] U U . 1
WdviugAansvesen donepezil dwmsunissnulindalowes 211

AuANURMNgYIauAIEns (pharmacokinetics)

ms@m‘ﬁ&l (Absoption)

elaiunda fianduseavsradesas 100 Welilnensuusenu seavengagalunaauntdion
34 9l seduelunanauuagiuildidunsinl area under the curve) ssiifudndruiurunmnen
AFsU wazenfiaeiedinuszanas 70 Hilus Fafunsfusemuenuavadeteiilestuazilisediuenly
wanawasildinglu 3 dawi Wedssesuasiiauiduduveselunarasuagnsoengrsnandsnamans
Wasuulastiosunnaaeavie i’

N13n5231881 (Distribution)

glaium@aszduiulusiulunatannussuna 95 wWeswud aeduiudayliu Sevay 75 wazdy
fiu o acid glycoprotein Sogag 21 uagalansrudenisdunulusaulunataunues O-desmethyl donepezil
Faduumuelavifioongnslé’®

n1siUAsuan e (Metabolism)

glan@a lelaseaslsd gniuanuelalagszuu cytochrome P450 Tay CYP2D6 Wumdnuay
CYp3ad Wudwtdes narefuaswmuelavivanesdsunsiaddlimmuinduansesls dnmsfnulagly
plaundaiinnaaindedeanssed C ana 5 fadndy iesndafoindsinddlunanann uasiun
Huefidusivesyunaiudszniu wuineneglugu donepezil hydrochloride ¥avag 30, 6-O-desmethyl
donepezil $a8az 11 Fadumnuelarisiieniieangniadieiu donepezil hydrochloride, donepezil-cis-
N-oxide Sowag 9, 5-O-dsmethyl donepezil $98a 7 Laz 5-O-desmethyl donepezil fisaufu glucuronide
Yovar 3 asdeEfisuUsEIudlUugniueenmstlaanizystanadesar 57 (egluguves donepezil k]
Wasuwdasiesay 17) uavduoonniegannsyiosay 14.5 uansi1 biotransformation wagn1sdueeniis
Haamudummanlumsedaed Lifvdngiulauansfamsivadousswinedilduasdures donepezil
hydrochloride wsatunuslanivesiu

nsrvUNsUABuan N oIS Usznoufenszuaunisvan 3 Usenns fe

1. O-demethylation aglalumiuslan2 ¢ fe M1 wag M2 mﬂﬁ?ul,ﬁm glucuronide conjugation
Imduumuslad 2 ¢ fe M11 uag M12

2. N-dealkylation iiaduuniuelan Ma

3. N-oxidation Aaifuimiuelas M6 FaRnufiseniiinludues

M1 vi38 6-O-desmethyl-donepezil iusymualaifieengrilaviniioutvenlaumda was

nulsznuiaay 20 vesssavelaundalunanaun’
wdviugAansiunsshulindalaies

msfnwilsadalaweslutiagtilasnsiiolvinanisnevaussienssnuilidesfitn fnsuszan
mshdsmanauauasansinumies 2 ndufinannundsiusyitesas 20-30 feiltlafeditinadonis
povaLetaaLlInie o 16 2 Ussiam Ae Uadeilifeadesiuiugnssy uaztladeiliifetestuiugnssy
oA 01y e szdumsAng msldorsie sudsdanndounardnuuymsdiuTin
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é{’m%’uﬂﬂﬁaﬁlLﬁﬂﬁ@ﬁﬂﬁ@ﬂﬁy 1NANYINUIN01NNARBNITNBUALDY (therapeutic response)
asiie¥onay 75-85 deanunsnutinguuesiuiidmadenisnevauasld 4 ndu fedl

1. Bufiieadoetu pathogenesis ey neurodegeneration (pathogenic genes) 1 APP, PSEN1,
PSENZ2, APOE

2. Builiisadestunalnniseengyduasen (mechanistic genes) 1 CHAT, ACHE, BCHE

3. fuflAeitestunssuiuniswasuaninen (drug metabolism related genes) i CYP3AG,
CYP2D6, UGT1A1

4. Bufiendeaiu transporter W ABCBI

TuunauiagnaneasdaameBuitsenunsinmesannldnn APOE, CYP2D6 uas
ABCB1

APOE

Apolipoprotein E (APOE) Usgnausig amino acids 299 @1 Hlassasnalsenausme 2 @ A
N-terminal Audruiiduiy receptor wag C-terminal domain Miudwiiduiuluiulasil 8u APOE oy
Uﬂﬂﬂﬂ%@'ﬁ 19 fuaa q 13.32° WUfisiu @ues macrophage wag monocyte” APOE & 3 loluwasy
fio APOE-£2, APOE-€3 uaz APOE-4 dafinnuuansnsfufiviavesnsnesdilusiumis 112 uaz 158 lag
€2, €3 Uaz €4 iinInozillufe cysteine/cysteine, cysteine/arginine Wazarginine/arginine MUAIAU

Apolipoprotein E iulusiuiiiendesiunisuuddaaanasoa mﬂﬂizLLﬁI@ﬁ@iU@éfﬁUﬁﬂwm
wadsu FeUnf APOE Tneunfavaiafisu drluavesasaiafiwadindelnefl APOE-£2 wag APOE-€3
wihmthivsudeulaeaneseailraunsarislunsgesusunmsaiiawad sadmihidu q wu ns
Wiaivlnveswaauszam Dudu

Tuvauzil APOE-g4 azdaaiunisiia NFT® wiaduiu amyloid plaque vinliAansingngusnn

(%
=< [

U wagylin1sindn amyloid plaque anas’ Inaviilviwadussamgniinansuasanelea Tnefinudifany
Anundveslaslulaugil 19 sinawil APOE-g4 snninauUnd Tnedada APOE &4 axifinmnmuidodlunis
Lﬁ@lﬁﬂé’alsm,ua%ﬁmq@hm TneiinsAnwuey Corder EH LLamszwaﬁﬁLﬁu homozygous APOE €4
wilemadulsadaluwefinnianuaziansoinsveslsaluinegiiiningudu 9°
ANAUNUTTZNINNIE NIV apolipoprotein E fiunsiinlsndalyiuas
ﬁmﬁmsnﬁi’wmumﬂﬁwum”mé’mﬁuéizwjflqmazwué’mgmsuaq apolipoprotein E fiun1siials
adalwiweslnenamsdnudwlngnuin §ifisada APOE 4 axflenuidssgefiazifnlsndalumes’ Tng
NSANYILUU meta-analysis U84 Mengying Liu uazang lavinn1sdnwnauss APOE sionisiinlsasali-
wos wuilugiiidada APOE e4 asfinnuidissgeiianilsndalowes wonanidmuindata APOE

12 gapAaeanuNNSANYIves Ping Wu wagmug miululu

£3 onaildiulunstesiunisiialsadalsmes
dnwazifionty uarSoundiBlulnduuy APOF e4e4 o1afimuduniudivu late-onset AD Bnshne' i
SenuMsAnnUISada APOE £4 inaidsdlunisiia familial wae sporadic early-onset Llag late
onset AD ualildanguainisiinlsn Tnenuianudssesiiutudy 3 wh 1‘14;3‘1’7&?]‘14 heterozygous
carriers (APOE €3¢€4) uag 15 Lﬂ/iﬁsluéj‘ﬁll,ﬁu €4 homozygous carriers (APOE €4e4) dudada APOE €2

g1afidudesiunisfia AD 1d (OR = 0.6 ) wavvzasegfisuinlsn’
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Uszanadesay 20-25 vesUsznsinluasildada APOE &4 1 Sada luvaisiifosay 40-65 vad
AUa8 AD 9x10u €4 carriers’ Uszwnelnefin1s@inyves 15nssad @unnsed wazay lavihnisfnyiaiy
duitusuasans APOE luusennsgeengwnilve 172 578 wuAnuYnvedansiugnssu APOE €2, APOE
€3 way APOE &4 lunquaiuauinfiu 0.03, 0.80, 0.17 ANNE1AU WagANNYNYRY APOE €3 Wag APOE
&4 Tunguaneadoniiiu 0.71 waz 0.29 uazdesas 59.5 vesigeengiidulsadaluimes wu APOE &4
AnluAn positive predictive value 0.60 wonNTiTmuimuI APOE &4 inmundeslunsiialsn
ausdeunagltilustelunAdadelsadaluwedls

pgalsfiny faudfraelinsfnuiifindnguiiueudn Sada apolipoprotein E €4 (APOE £4)
duanudsdunsifalsadaluwes winsnseBuiion1sidedouasyihunenudeddunisiin late onset
complex AD faiishiin atlmsnzdesas 75 o heterogeneous a1 APOE &4 lsiithilsndaluies
LRENABATTIN wazannindesas 50 vetheithlsasaluweslifisada APOE g4

dmsunsAnyanuduTuSTEnINNNIENTdugI1UYed apolipoprotein E FUKNANTABUANBIN
ddnanelaundaannsoagulifnised 1

o

A9 1 LARIANAUNUSTENINN1IENYENgIUY4 apolipoprotein E AUNANIIABUAUDINIIAGEN

AnYlaLULNTa™"
A%/ ATRR 1uaugiioe (au)/deuni Han13Ane

Greenberg, et al., 2000 60 American laimuanudusiusees APOE Flulndiunanissnw

Winblad, et al., 2001 286 Caucasian lawupnudniusves APOE lulndiunanissnw

Rigaud, et al., 2002 117 French lawupnuduiusves APOE 3lulndiunanissnwn

Bizzarro, et al., 2005 81 Italian Q’Viﬁé’aﬁa APOE €4 aviimsneudausssenissnundinniilae
Usziluan MMSE score

Kanaya, et al., 2010 40 Japanese {ifisada APOE €4 axfimsneuaussionisinwifisinitlag
Uszuiuann ADAS-Jcog score

Aleksandra Klimkowicz 116 Polish lawupnuduiusves APOE lulndiunanissnw

Yuan Zhong, et.al 110 Chinese lawupnuduiusves APOE Flulndiunanissnwn

Mengyuan Liu, et.al. 206 Chinese lawupnuduiusves APOE Flulndiunanissnw

CYP2D6

Tunszuaunsaiaeules] CYP206 gnauelnesduiioguulasiulungil 22 q 13.1 §591nn13Anen
TnssassweadunuinBuiivun 7 AlawaUseneuse 9 lenwou (exon) Aiflgiua 4,383 ¢ 91nnsAnwINy
ilBufleglndifeatu fio CYp2D7 ey Cvp2psp daduBuiilignnazdu Tasfiduis 3 fanuedeads
fuvesdrduinadlelndussannudenay 92-97 sisludiuvesdunsou (intron) waienveu Bu CYP2D8P i
n154Ain insertion, deletion Wag termination yhlsimsuvasiaiugnssuiialu’’ luvaigdl CYP2D7 fins
A T insertion fonwau 1 ifudnwiizuas frameshift mutation'® 91nn1s7iBuiia 3 feglndiAseiu s
vilvideenainmsnaneviuglugiu cvPzps dawaliAndudiiauni'’

NAINAMIENYEFILTEY CYP2D6 derasiomsuanseenvasilulyifdnalunsiudeuuasen 1 4
sUkuUnAMRRETSRTINMsABULUAIUUUUNG (extensive metabolizer: EM), ffifisasmsivasuudas
g1anas (intermediate metabolizer: IM), §7iflgns1n1sulase1tn (poor metabolizer : PM) uazfideng
mMswaeuwlaeiidann (ultra-rapid metabolizer : UM) fauanslunnsnsdl 2 uag 3 auddu
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A1919% 2 wansanwauzvesilulndaindadaves CYP 2D6 wuusinge) waznaniindulunislaen’’

CYP2D6 allele Predicted genotype Effect
Parent drug Pro-drug

nguiUsznousshomozygous 3edl Poor metabolizer diwaudedlunts  wan1s¥nwnduman
heterozygous ¥84 nonfunctional alleles (*3- ARy
*8, ¥11-*16, *18-*21, *31, *36, *38, *42, *44,
*47, *51, *56, *62)
ﬂﬁjuﬁﬂszﬂavﬁ’mhomozygous ERE Intermediate metabolizer aglutiaman1ssnm
heterozygous 984 reduced activity alleles (*9,
*10, *17, *29, *41, *49, *50, *54, *55, ¥59 *72)
ﬂﬁjmﬁﬂszﬂauéf’m homozygous %38l Extensive metabolizer aglutiaman1ssnm
heterozygous U84 normal %39 increased
activity alleles (*1, *2, *33, *35 *53)
nguUsznousE homozygous i3 Ultra-rapid metabolizer  mamis$nwidumas  suanuideddunis
31 heterozygous 483 duplication/ LAnY

multiduplication 981 CYP 2D6 normal alleles
(F0g19U *1xN, *2xN, *33xN, *35xN,
13>N>2)

M19197 3 AN5ETUNISANHIAMUAURUTTENINNIENF UGV CYP2D6 AUNANITNOUALDINNY

AalinvoIlALLLNTa
;jaﬁ'a/ﬂﬁﬁﬁuﬁ Genetic variants Iuuglae (Aw)/Ford Nan1sANEN
Federica Varsaldi, etal. CYP2D6*1, CYP2D6*2x2 42 Italian TanuAuduRusIEnImaTes
2006" CYP2D6*3, CYP2D6*4, genotype fUTEAUEN
CYP2D6*5, CYP2D6*6 6 heterozygous EM inan1snau

avswemsshwiiidniwdledisutu
homozygous EM

Albert Pilotto, et.al. rs1080985 C>G 127 Italian G allele 989 rs1080985 ﬁmmﬁlgﬂ

2009% nilungu non-responders dlewiey
fiungy responders

Davide Seripa, et.al. 16 CYP2D6 57 Italian ﬂfjmﬁﬁ decreased %58 absent

20117 functional polymorphisms enzyme activity Saadsnnninlu
ngal responder iaiiuiunauiiiu
non-responder

Diego Albani, et.al. rs1080985 415 Italian rs1080985 fnsmouauesfinrens

2012% Snwmasneily 6 heu

Aleksandra Klimkowicz ~ rs1080985 C>G 116 Polish laiwuAnudusiussening CYP2D6

Mrowiec, et.al. 2013% rs1080985 SNP AUNISABUALDIE
33N

Yuan Zhong, et.al. CYP2D6*10 110 Chinese CYP2D6*10 HAn35nauUaUedsianIs

2013

SnwnAnI
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M19197 3 AN5ETUNSANYIANUALRUSTENINAIENYF NGV CYP2D6 AUNANTTHOUANDINING

AANNUBIYNLALLNTE (MD)

FA%e/ARRRuW Genetic variants Sruaugiioe (au)Adenid NAN1SANEN
Mengyuan Liu, et.al. rs1080985 C>G 206 Chinese lanuaudusiussewing CYP2D6
20147 rs1080985 SNP ffUNIRBUALDIND

33N
Nirmal Sonali, et.al. CYP2D6*2, CYP2D6*3, 55 Indians lawumnuduiussyning CYP2D6
2014 CYP2D6*4, CYP2D6*10, genotype 5 AUNIIHDUAUDIRONTT
CYP2D6*17 Snwusonainanaseauen
Muriel Noetzli, etal.  CYP2D6*3, CYP2D6*4, 129 Swiss 159N (clearance) anaslung

2014% CYP2D6*5, CYP2D6%6 poor metabolizers wagtindulungy
ultra-rapid metabolizer Winiiguriu
ﬂEjiJ extensive metabolizers

Jin Lu, et.al. CYP2D6*10 77 Han Chinese CYP2D6*10 carriers #5eaugn

2015% S-donepezil igeniuansnaUaUes
RN wild type

Jin Lu, et.al. CYP2D6*10 85 Chinese CYP2D6*10/%10 TIn1SABUAUBINIG

2016 AddinAnINgudY 7

Caterina Chianella CYP2D6*1, CYP2D6*2, 92 Italian lainuanudusiussywing CYP2D6

2011* CYP2D6*3, CYP2D6*4, genotype 5 AIUNITNBUAUDIAONIT

CYP2D6*5, CYP2D6%6, Shw

CYP2D6*9, CYP2D6*10,

CYP2D6*41
Thitipon et.al. CYP2D6*1, CYP2D6*2, 110 Thai CYP2D6*10 carriers fiszaugntuidon
2019* CYP2D6*10 Vg uaEN1IneUaULIHaNITIN

AN

AUFUNUSTENTNNIENAHUFINVEY CYPZD6 AUNANITNBUANRININAATNYRIETLALUNTS

finsAinwmanensfnufseyfsnnuduiiusseninannenydugIunes CYP2D6 funanisney

aunansndiinuesenlainda laedin1sAnw19e9 Federic Varsaldi kazauzlavinnisfinenluyszinednng
TutsemnIv1IRBLAREUTIUIY 42 AY NUNAIENAFUFIUVRS CYP2D6 Tnafun1snouauevenailn
salundvassziuguazkanIsin (therapeutic outcome) wutnguitil STulnd Wu Cvp206 *1/%1 ¢
fanwugnisuanioanaee phenotype U extensive metabolizer %ﬁisﬁumﬁqaﬂ’jmduﬁlﬂu ultra-
rapid metabolizer waziinanismevauenapaindiannin®

dusunmsfinelugnieds In1sAnwiued Yuan Zhong kagany lavinnsAnwinaves CYP2D6
*10 TuUs1nT91MAUTIWIU 110 AU FoNaNIIRDUAUDININARTNUeseN Tatnda Taausziliuain MMSE
score WUt nguitsl 3lulnd iy CvP2D6*10/+10 afienszdunlumanannfianiazasil (Cp ; steady state
plasma concentration) uagMsiUAsULUAY MMSE score fsnnninnguiidl 3lulnd Wu cvp2p6%1/410
way CYP2D6*1/%1 pudndiu®  nsfifinmsfinunds Cvp2Ds *10 mntumnede inssdsieaunisfing
fiwuin CYP2D6 *10 fnnudiunuszanadesas 40 8 707 wilurafavinu CYP2D6 *10 Sevas 1.57
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N13AN®1YeY Jin Lu wazauz tavinN1sAnyIfanarean1iendugIuues CYP2D6 faseiuen
voslaum@alunananiiannad nevihnmaiieuiisuolawmda 2 sUMuU Ae JULUY racemic
donepezil uay S-donepezil wuldnanisAnuwdenndeaiu Yuan Zhong wagan Ae nawid Flulnd
Ju cYpP2p6+10/+10 asfianseuelunatauiianiizasdl (Cp ; steady state plasma concentration)
uaznsiABULUas MMSE score snnninngudisl Slulnd u CYP2D6%1,/%10 uas CYP2D6*1/%10 v
a9 ﬂgﬂugmwu racemic donepezil ey S-donepezil wannil Jin Lu wazanedldinmsinuis
NAYBINTIZNVAGIUYEY CYPZD6 fenansnauausIninaiin Tnsgualunisiudsuuias MMSE score
wuin3lulnd Wy cyp2p6+10/410 Wunguiifinevaussynanatindidign’

Alberto Pilotto wazanglaseuiawaves single nucleotide polymorphism (SNP) we981
CYP2D6 Tur1dna Ima@jwa%\‘i rs1080985 (C-1584>G) single nucleotide polymorphism 77 G allele

a a

ViigUed phenotype tlu poor metabolizer 1019938y unefsUseansnmvesela™ oglsinn

o w

AsAnwlulUwaun? wazs13u® ndulinumnuansegaliteddunieana

o

A1519% 4 asunsfnyianuduiusseninan s nnduguves CYP2D6 fUNANIIREUANBININARTNYRY

PIlALLLNT S
ﬁ%ﬁﬂﬁ]ﬁﬁﬁuﬁ Genetic variants g (AW)/ Wavi NanIsANEN
Federica Varsaldi, etal. CYP2D6*1, CYP2D6*2x2 42 Italian TanuAuduiusIEnImaTes
2006" CYP2D6*3, CYP2D6*4, genotype fUTEAUEN
CYP2D6*5, CYP2D6*6 Ww# heterozygous EM finan1snou

auainan1ssnwfanILleiuiu
homozygous EM

Albert Pilotto, et.al. rs1080985 C>G 127 Italian G allele 984 rs1080985 ﬁm’mﬁ@ﬁ

2009* nilungy non-responders (aliiey
ffungu responders

Davide Seripa, et.al. 16 CYP2D6 57 Italian ﬂfjuﬁﬁ decreased #39absent

20117 functional polymorphisms enzyme activity fiAnuduInnIlu
ngu responder Walflsuiunguiiu
non-responder

Diego Albani, et.al. rs1080985 415 Italian rs1080985 fnsmouausfinrens

2012% Snwmasneily 6 heu

Aleksandra Klimkowicz ~ rs1080985 C>G 116 Polish laiwuAnudusiussening CYP2D6

Mrowiec, et.al. rs1080985 SNP AUNSABUALDIE

2013% 33N

Yuan Zhong, et.al. CYP2D6*10 110 Chinese CYP2D6*10 HAn3mouUaUedsanIs

20137 SnwiAnn

Mengyuan Liu, et.al. rs1080985 C>G 206 Chinese Tawumnuduiussyning CYP2D6

2014” rs1080985 SNP ffUNISABUAUDIIE

A155NWYT
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A1519% 4 a3un1sAnwIANNFIRUSTENINNIENEUgIUYRY CYP2D6 AUNANTTABUANBININAATNYDY
glALUNTa (o)

FAde/ARRRuW Genetic variants Sruaugfie (au)/ Wewd NAN1SANEN
Nirmal Sonali, et.al. CYP2D6*2, CYP2D6*3, 55 Indians Tawuaudniusszwing CYP2D6
2014 CYP2D6*4, CYP2D6*10, genotype 5 NUNISABUAUDIIBNTT
CYP2D6*17 Snwusonainanaseauen
Muriel Noetzli, etal.  CYP2D6*3, CYP2D6*4, 129 Swiss N15i9men (clearance) anaslung

2014°

CYP2D6*5, CYP2D6*6

poor metabolizers uagiiiudulungy
ultra-rapid metabolizer Winiiguriu

ﬂﬁju extensive metabolizers

Jin Lu, et.al. 2015* CYP2D6*10 77 Han Chinese CYP2D6*10 carriers f5giueN
S-donepezil ﬁqaﬂimamsmauauaq
fifinan wild type

Jin Ly, etal. 2016 CYP2D6*10 85 Chinese CYP2D6*10/%10 A5ADUAUDINIY
ﬂéﬁﬂﬁﬂdﬁﬂ&jugu 9

Caterina Chianella CYP2D6*1, CYP2D6*2, 92 Italian lainwumnuduiussening CYP2D6

2011% CYP2D6*3, CYP2D6*4, genotype 5 NUNINOUAUDIHDNIT

CYP2D6*5, CYP2D6%6, S
CYP2D6*9, CYP2D6*10),
CYP2D6*41
Thitipon, etal. 2019 CYP2D6*1, CYP2D6*2, 110 Thai CYP2D6*10 carriers szsugludon
CYP2D6*10 ﬁqam'WLLaxmsmauauamami%’ﬂm

Ao
NMNNI

ABCB1

ABCB1 %39 adenosine triphosphate (ATP) -binding cassette subfamily B member 1 #%38
Multidrug-resistance-1 (MDR1) \udufleguulashilengl 7 guumumia 7g21.12 Uszneulushe 29
exons Wmﬁwﬁmuqummamaaﬂmaﬂﬂiau plasma membrane glycoprotein (P-gp) Fadulusinlu
n&au ABC transporter protein Faflunumlunisvudeanseenuenead (Efflux transporter) ANV
Y038u ABCBI Tidmsinwann Teun 1236C>T, 3435C>T way 2677G>T/A 1ne 1236C>T way 3435C>T
u variants fivilTinisuanseanvedlusiu P-gp fd1sunseezaluiiliiudsunyas (synonymous SNPs)
Turueii 2677G>T/A U variant Ailnsasusasandunsnesiilu (non-synonymous SNPs)
dusuunumaes P-gp lulspdalelues wuin P-gp %aaﬁ endothelial cell 489 blood brain barrier
wazdunumlunsidn AB oligomer Milludiuddalunesaninvedlsn Msanasves P-gp 819iAy
fuustunedaninuedsadniie fafunmenydugiuvesiiu ABCB1 enavtliiAananisnouausssionis
Snwniisnetu Msnwanuduiudszninannynmdngiure ABCB1 funan1snouauamnanainaing,
Taiundaanunsoasuldfanaed 5
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M19199 5 A159EUNIANBIANNFNTUSTENINNIENANg MY ABCBI AUNANTIROUANDIMNNARTN

9981lALULNT A
FA%/ARRR Genetic variants frusudfioe (au)/ Wownd NAN1SANEN

Laura Magliulo, et.al. ABCB1 3435C>T, 54 Italian Haplotype 1236T/2677T/3435T g

2011% ABCB1 1236C>T, wwaliufieziinnsmevaussionis
ABCB1 2677G>T $nwfiand uazszdueisniinga

Bu

Thitipon, et.al.” ABCB1 3435C>T, 110 Thai Tanumnuduiussening CYP2D6

ABCB1 1236C>T genotype AMUNIINOUAUDIADNIT

Shwviseseaueluden

UBNAINNTANYINITNDUAUDIYBLALINTATUNTIE NI INYIEU APOE, CYP2D6 Uy ABCBI
Wy a@galul A.a. 2024 dMsANEINIIENEUgIUYeIEY cholinesterase (CHAT) fiumsnauaueseil
e sansAnwInuin §Uhefiildada G ves 1s3793790 waz/miedada A v rs2177370 duudlifud
wmeUAUDIo donepezil innndeitlaidl Tnefien odd ration (OR) Wiy 6.83 (95%Cl: 1.64-28.49) usi
dada 153793790 limunrmidiusiulsadalewes luvaiziidada A vea rs2177370 iinnrundeaves
yoamainlsntu 1.51 whlaedl OR Wiy 2.51 (95%CL: 1.28-4.95)*

UNIATIZA
PN ! 3 < V1 =2 M v 1% a a LY 5 dyd Y J PN

nfinauvunaziiulainanisine lilaaeardasiulufianiafisaiu Msiddadesig o 7
919dNasaN1sAny Feanunsaazulacaseluil

1. aNWAUENTEDNLUUNSANYILAEMSANYINANNLANASAY WU NMMseentuutiu prospective
39 restrospective study, inclusion #3e exclusion criteria, S¥8ghia1ntinen, n1sliAninaNuluEes
YBINIMBDUAUBIABNITINYT W30udnves score TMlunsUsEiliuna (Husu

2. YadwvesiUrgludunliineidesiuiugnssy wu ennldsuviesUseidiives e ang
WA SEAUNSANYT Mmnansiululsazn1sAny) 919NanIZNUADNITNDUAUBIVNIARTINTDI81 donepezil
1]

3. Jadeyaiugnssudu o wunnenmdugiuvesduniasraeulsyl cholineacetyltransferase
(CHAT) butyrylcholinesterase (BCHE) §3151891147197198 N85 0N1SMDUAUDIRDAITS NEINILLT AILUBIR
a %
fnasunau (confound) nsutanals

t:ll | ¥ v a Y d‘ r-:ll a ! = Y 1 aa v U

uonaninanuv ey Silltladedunonaiinanensulananis@nwlaon wu 3n1vinszaus
Ingn1sinsAneINLansan n15inszaueluauesvielu cerebrospinal fluid (CSF) W19z @3N SauaAIA2IM
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Inclisiran: ﬂﬂaﬂlﬂmuﬂﬁju small interfering RNA (siRNA)
Wity dadaude way ugms dmsiiyaned
Aandunssy 1SaneNU1afAssIY AMTLANEAIEASASTIINGIUNE NrIne1duuinag
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Lsailanagvasndonainaniznasndonunduds (atherosclerotic cardiovascular disease,
ASCVD) 1isanmsfieiaasnidenunssinsasanvedlusiu Samduuaadeuuariuiu suihlindmaon
denvunduazagdenubangy Aindunizrasndonunuls (atherosclerosis) daalinaaniion
Fuuauuazgadu tlugmainlsailanasaondeaniuun wu ndunievlannden ndundeils
me lsaviaenidenauesfiuviegadu wasnasaidenunsdiuuatugaiu dieraduaivmueinisndedin
¢ YaduidssmdnivihliiAnnnzvasaideaunsudainanavn 1iun arwdulalings Wiy msg
‘q‘m‘% waznzluiuludengs ImﬂLaWWzaé’la?jﬂQﬁﬁizﬁu low-density lipoprotein cholesterol (LDL-C)
g9 1ilesa1n LDL-C annsasudoyntimasaideniiiinoinsuiniu uazlugnsmndvomassiden
Anidu atherosclerotic plaque auinnsAuuaUSogaduTeaendanluiign

mmigluiuludongdnsiamsnsiifissdu LDL-C ge diiAnandadematugnssuvdetiatunisuen
Jadutiadediguesmaifinanzraonidonunids msaugusedu LDL-C Woglunasifidvunisdioan
audssiensiielsamilauazaonidenuazansniinsdeinld msfinnuszsu LDL-C luidenazldad
ié’mﬂmﬁmﬂ%mmﬂaLaﬁl,masaaﬁagﬂulaiﬂiﬂsﬁu%ﬁﬂmﬁwmLn‘iucﬁ"w (low-density lipoprotein, LDL)
Tnemsinwinmgluiuludenguazlsangy ASCVD axUsznausensUiuasunginssuvestheuas
mslnanlusiusansie emuaulviuludealvoglusesutmineg smdniiundlunisanluhduden
16uA 91Nl statins WageLERUNGNAY 9 W ezetimibe, bile acid sequestrants wagnay fibrate agnals
Aoumwuiilungugiiienundesgeunme malitiemanuassiasudilifiomenonismunussduludul
ogfluinasild JelddammenswAndunarineanludusialmity lnsfnalnfusnsdlunnndueia
%ﬂﬂﬂﬁaﬂd’nﬁamﬁaaﬂqwéﬁugx‘iLauvlﬁdﬁ proprotein convertase subtilisin/kexin type 9 (PCSK9) enau
huenalinga fagdnusBuiuoiussnu vieesldidusmantugiedddoraldsingy statins

Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor®"

[

LUshiu PCSK9 gnAunulul a.a. 2003 1ne Nabil Seidah wagmnie’ vagyin1sAnwinisnangiug

yosBuiidamaiensifinnngluiuludengaanniugnssy (familial hypercholesterolemia) Faifuny
yhlsiffiefisedu LDL-C gauaedlenuidedunisifnlsaiilauazvasaidon lnenuinding nanertusuesiy
illUsAu PCSK9 viauananduni dadululufiemadeafudunisiinuues Jonathan Cohen uaz
Aoz’ inuinnsnaneiuguesBuiiviililusiu PCSK9 sharutfesninund azsilsilsesu LDL-C i uaed

lsuduaty 30 ungiAu 2567 udlvumAarw 20§ 2567  Suavditun 17 fiuengu 2567
AoamsanIguatuAnse awns AITe iaa ity dewndsnTsu IsimeIuIafz eIy ounianas uvaass Iy wauNnenilee nFamwe 10700
ns: 085-442-9255 E-mail: wuttichai.lert@gmail.com
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Tonainlsanaendonuaziilaanas aniusldtiniswuineulss PCsko vhmhiimuauaunavessesy
LDL-C Tuidon Ingagliandnuiu LDL receptor vuiawaaaulnan1siu LDL receptor nautnluvinanalu
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1. ngu monoclonal antibody
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Elﬂuﬂfjmf @A alirocumab wag evolocumab 1w human monoclonal antibody (mab) 7
enguslaensludufulusiiu PCSKo tiedpunsladliluduiu LDL receptor w13 LDL receptor lyign
yhansuazanunsoil LDL-C ndudndwadiuld ot 2 vdnogluguuuuedadlifamds vn 2 vie 4
Famituturunen

2. Ngu RNA da1A3129 (small interfering RNA %38 siRNA)

awmjuﬁaaﬂqw%‘é’ugqmia%ﬂ,ﬂsau PCSK9 TnBnistfugsnisvhaufisssiu RNA (RNA interference)
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Fudnemendn (pre-filled syringe) @nusznoudu 1 Téud Toieulansenles, nsawoanasn wazthndu

Taudld": dwsusnwnngluduludengsuiinugugil (primary hyperlipidemia) $3u6ian1y
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Inclisiran 194 double-stranded small interfering ribonucleic acid (siRNA) Fidousefulusiiu
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@ 2-O-methyl — Triantennary (GalNAc)
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a v a . ..
E‘U‘VI 1 Iﬂﬁﬂﬂ'ﬁﬂ\‘iﬂ’mmﬂﬂmﬂiﬂ inclisiran
GalNAc
RN
SiRNA l
GalNAc-siRNA 1 Mia'cgt‘uwpmtein
conjugate receptor
X PCSK9 %
(| — L]
Golgi RISC l
apparatus Sense strand
4 — ¢ v — v

Inhibition of 1

PCSK9 synthesis ‘f\/\/\_/ Antisense strand
l PCSK9 mRNA
b @y — NV e Nudes
TAVAYS

RISC-siRNA complex
cleaves PCSK9 mRNA

GalNAc = N-Acetyl galactosamine; SIRNA = Small interfering ribonucleic acid; RISC = RNA induced silencing

complex; PCSK9 = Proprotein convertase subtilisin/kexin type 9; mRNA = Messenger RNA

UM 2 nszuiunsdudinisdunsien PCSK9 lagen inclisiran

$iU inclisiran ﬂsﬁﬂﬁﬂﬂéuiﬂiau%a RNA-induced silencing complex (RISC) kagfndnany sense 800 Nae
Hu SIRNA/RISC complex Feagludufiu PCSK9 mRNA ¥irlitans PCSK9 mRNA grsiane uazlsianunse
%19 PCSK 'l dsmaliilalfl PCSK9 luanu3unas LDL receptor fiawwadsu vilianunsayn LOL-C ndu
drgiwadldifindu sedu LDL-C luenisanas faguil 2
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