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“LYFISUANEMNTLN (Royal Thai Army Medical Jour-
nal) is an academic journal of the Royal Thai Army Medi-
cines for dissemination of researches and knowledge on
medical and army medical affairs to those under the Royal
Thai Army Medical Department and the public. A call
for articles is for both Thai and English literature, and
the journal is published quarterly i.e. 4 journals per year
(January-March, April-June, July-September, October-
December).

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.

Objectives

® To disseminate medical research findings, subject
reviews, and case reports

® To disseminate general scientific knowledge

® To disseminate army medical affairs

® To create research articles with international stan-
dards

® To be a platform for coordination and knowledge
exchange between medical staffs

® To disseminate activities and news of the Royal
Thai Army Medical Department

Manuscript Submission

Submit an electronic manuscript and the submission

form as a Word for Windows file through website ThaiJO.

In case of any query please contact Col. Sarawut Jindarat,

at rtamedj@pcm.ac.th, Department of Pharmacology, Ph-
ramongkutklao College of Medicine, Rajvithi Rd., Rajthevi,
Bangkok, 10400 Tel. 097-138-0938.
Published Article
@ 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
be in the following order:
1. Cover sheet with research title, author's name
and institution
2. Abstract (both in Thai and in English) and 2-5
keywords
3. Text consisting of introduction, research objec-
tives, materials and methods, research ethics
approval, results, discussion, and references
Table
5. Figure and figures legend
6. Certificate from an office of research ethics
committee or institutional review board (if any)
@ A subject review is an article submitted by the au-
thor or by invitation from the Editorial Board. All subject
reviews will be reviewed by the Editor Board and at least
2 external experts. Subject reviews should not be longer
than 20 pages of A4 paper with single space. In general,
details of the subject review should be in the following
order: introduction, text, summary, and references
® A case report is from interesting cases and should
not be longer than 10 pages of A4 paper with single space.
Details of the case report should be in the following order:
abstract (both in Thai and in English) and 2-5 keywords,
introduction, patient reports, physical examinations, labo-
ratory results, discussion, and references.
® Fditorial. The Editorial Board may invite an expert
to write an aricle related to the original article that will be
published in the journal. The Details of the editorial are in
the following order: introduction, text, summary, and 5-20

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 kditorial
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
corresponding answers.

® (Quiz contains radiographic images or pictures of
various parts of patient body, pictures from blood or blood
test results, or laboratory results, and questions, answers,
additional explanation, and references.

® Conference highlight is a summary of interesting
topics from both domestic and international conferences
to inform those who could not participate in. The confe-
rence highlight is not longer than 5 pages of A4 paper
with single space.

® Abstract review from foreign language or Thai
articles which were recently published, with short discus-
sion.

® Special article

® Miscellaneous is a general article about medical
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
Thai and English). The title should be short and relevant
to the objective and the main text.

® The second page contains no more than 250 words
of abstract in Thai and in English, the title, and the au-
thor's name (both in Thai and in English)

® The text should be simple and concise. If the
manuscript is in Thai, follow the rules according to the

Royal Institute Dictionary. Do not use punctuation marks.

Use only Thai words except English words that cannot be
translated clearly. If an abbreviation is not universal, indi-
cate the full word when first used. For drugs, use generic
names (in bracket when necessary).

® Tables are printed separately. Each table has a
title in the order of appearance in the text.

® Use black-and-white figures or ink-based images
with a title in the order of appearance in the text.

® Explanation of figures is printed separately with
concise messages.

® In-text citations is in numeric order with Arabic
numbers (superscript) and without bracket.

® Use Vancouver reference style, by “International
Committee of Medical Journal Editors: ICMJE” in the order
of appearance in the text. Abbreviation of journal names
is written according to the Index Medicus.

® All references are written in English. If the source
of references is in Thai or other foreign languages, there
must be an article title and the author's name in English

in the text or the source of those references.

Examples of References
Articles in Journals

® Write the names of all authors if there are no more
than 6 others, otherwise, write the names of the
first six authors followed by et al. The format is the
surname and the initial of the first name.
Kaewput W, Thongprayoon C, Mungthin M, Jinda-
rat S, Varothai N, Suwannahitatorn P, et al. Tem-
poral trends in optimal diabetic care and com-
plications of elderly type 2 diabetes patients in
Thailand: A nationwide study. J Evid Based Med.
2019;12(1):22-8.

® Organization(s) as author
The European Atrial Fibrillation Trial Study Group.
Optimal oral anticoagulant therapy in patients with
nonrheumatic atrial fibrillation and recent cerebral
ischemia. N Engl J Med. 1995;333(1):5-10.

® Both personal authors and organization as author

Chittawatanarat K, Sataworn D, Thongchai C; Thai



Society of Critical Care Medicine Study Group.
Effects of ICU characters, human resources and
workload to outcome indicators in Thai ICUs: the
results of [CU-RESOURCE I study. J Med Assoc
Thai. 2014;97(Supp! 1):522-30.

Books and other Monographs

Personal author(s)

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller
MA. Medical microbiology. 4™ ed. St. Louis:
Mosby; 2002.

Author(s) and editor(s)

Breedlove GK, Schorfheide AM. Adolescent preg-
nancy. 2™ ed. Wieczorek RR, editor. White Plains
(NY): March of Dimes Education Services; 2001.
Organization(s) as author

American Occupational Therapy Association, Ad
Hoc Committee on Occupational Therapy Man-
power. Occupational therapy manpower: a plan for
progress. Rockville (MD): The Association; 1985.
84p.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human

cancer. New York: McGraw-Hill; 2002. p.93-113.
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Original Article
Prevalence Survey of Carpal Tunnel Syndrome and Its Related
Factors by Using CTS-6 Evaluation Tools among Motorcycle Taxi

Drivers in Bangkok Area

Thamonwan Danaisawat and Wiroj Jiamjarasrangsi

Department of Social and Preventive Medicine, Faculty of Medicine, Chulalongkorn University

Abstract:

Introduction: Carpal Tunnel Syndrome (CTS) is one of the most common peripheral nerve entrapment syndromes
found in working-age population. Work-related risk factors include forceful hand work, repetition, awkward
posture of wrists, frequent flexsion and extension, and vibration. Motorcycle taxi drivers are exposed to force-
ful hand work combined with twisting of the wrist, and vibration on hands and wrists from the handlebar.
We recognized the importance of studying the prevalence of CTS in order to provide advices for prevention of
the disease to this population. Objective: To survey the prevalence and related factors of CTS. Methods: The
samples were 329 motorcycle taxi drivers registered to Thailand Department of Land Transport in Bangkok. The
questionnaire consisted of personal factors, work-related factors, and environmental factors. Diagnosis of CTS
was made using the CTS-6 Evaluation tool consisting of 2 symptoms and 4 physical examination criterias. The
data gathered were analyzed using multiple logistic regression. Results: The prevalence of CTS in the samples
were 20.1%. Significant related factors were female gender [OR 7.14 (95%CI: 3.18-16.02)], age > 40 years old [OR
1.92 (95%CI: 1.06-3.49)], past history of prior jobs exposed to risks such as repetition, vibration, and heavy lifting
[OR 1.98 (95%CI: 1.10-3.55)] and > 40 fares/day [OR 2.68 (95%CI: 1.37-5.23)]. Conclusion: Since the prevalence in
this study was significantly high, we suggest that the Department of Land Transport should include an educa-
tion regarding the disease, its prevention, and early signs as a part of the application or the renewal of Public
Motorcycle Driving License.

Keywords: @ Carpal Tunnel Syndrome @ Prevalence ® Motorcycle Taxi Drivers
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Original Article
Prevalence and Related Factors of Musculoskeletal Discomfort Among

Broker Officers in Bangkok

Thearissara Wongsirisathawon, Pornchai Sithisarankul and Arnon Warayingyong

Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

Abstract:

Background: Broker officers use computer for a long time, causing pain in the muscles and skeletal bones. There-
fore, 1t is interesting to study the prevalence and factors of muscle and skeletal pains in order to design operations
that specifically prevent these pains. Objective: This study aimed to determine the prevalence and related factors
of musculoskeletal discomfort among broker officers in Bangkok. Method: A cross-sectional descriptive study
was conducted. Three hundred and ninety three Thai broker officers in Bangkok were included in this study.
The subjects were asked to complete questionnaires concerning non-occupational factors, occupational factors,
and ergonomic factors. The symptom survey was modified from Nordic musculoskeletal questionnaire and the
DASH score questionnaire. Result: The prevalence of overall Musculoskeletal disorder (MSD) (discomfort in at
least one part of the body) in Thai-broker officers within the last 7 days, the last 12 months, the last 12 months
that affected daily activities, and the last 12 months with sick leaves were 78.4%, 82.2%, 35.9%, and 20.4%,
respectively. The highest prevalence among body parts was at neck, shoulder, upper back, and lower back. By
using multiple logistic regression models adjusted for covariates in the last 12 months of overall MSD, we found
a significant increase of 10.74 folds (p = 0.022) in those with underlying diseases (the most common is allergy),
an increase of 4.54 folds (p < 0.001) in those with chair with backrest, a decrease of 50% (p = 0.017) in those with
pain treatments by Thai massage, and a decrease of 52% (p = 0.033) in those without bending or tilting wrist.
Conclusion: The MSD was highly prevalent in all body parts of broker officers. Correct ergonomic posture, health
promotion, and disease prevention should be provided.

Keywords: ® Musculoskeletal discomfort @ Broker officer
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Original Article
Oral Health Behavior Related to the Quality of Life of Newly Recruited

Privates in the Southern of Thailand

Samerchit Pithpornchaiyakul', Nutcharee Panicharoenrat’ and Sukanya Tianviwat’
'Improvement of Oral Health Care Research Unit; “Department of Preventive Dentistry; ‘Common Oral Diseases and Epidemiology Research

Center, Faculty of Dentistry, Prince of Songkla University

Abstract:

Introduction: Oral health behavior problems are risk factors that cause oral status problems and affect the qual-
ity of life. Objective: To survey oral health behavior and the quality of life, and to determine the relationship
between oral health behavior and the quality of life Method: A cross-sectional analytical study included newly
recruited privates from the second period in 2016 with 2 years of conscription in southern Thailand. Samples
were recruited by multistage random sampling. Data were collected by interviewing questionnaire. The quality-
of-life questionnaire was tested on content validity and reliability. Result: Two hundred forty-six early privates
had an average age of 21.9 + 1.1 years old. 92.5% of them reported smoking every day, and 52.4% drank alcohols.
The Level of quality of life (SF-36) score ranged from very good to excellent in all 8 dimensions. The vitality and
bodily pain were 2 dimensions with the lowest scores. Oral health behavior that related to the quality of life
was alcohol consumption. Conclusion: Early privates with 2 years of conscription had many oral health behavior
problems, which related to the quality of life. FEarly privates who drank alcohol had a deteriorating quality of life.
Keywords: @ Oral health behavior @ Quality of life ® FEarly private
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finvasAnn NI (SF-36)
PF = mawasulmiidaseenuss RP = fhymlumsiifiudionsssriu dasmngummdime; SF = fanssamedons;
RE = fymlumasiiudiossiiu ilosmniygmmeosand;, GH = ms%uifﬁmqmmw%nmﬂmﬂ"”ﬁﬂ;
MH = anmersaniuasanialaeinll; BP = femsduthemeneme; VT = enanssinsudsiiings

5Ufl 1 AndEAZUUUADANN (SF-36) 8 & YaInavmIusniin (n = 246)

maeh 4 andiut T g AnTINgan RN NE® (SF-36) 8 A

PF RP SF RE cH MH BP VT
1. el 011 009  -004 0.04 0.03 017* 003 0.06
2. malfendiuiiiviganlsd 002 -004 002 -004 0.02 0.01 0.09 0.02
3. Mg 003 -006  -005  -001  -009  -002  -002 0.02
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RE = ﬁmwﬂmmﬁuﬁu%%ﬂixﬁﬁu Wlasnnileymmeansael; GH = mﬁuiﬁmﬁgmmwimmHI@EM”’M; MH = 8MNaIHoaLAe alng
il BP = femsnduihemesime: VT = anansetanssi ings
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Original Article

Social Skill Level in Children with Autism Spectrum Disorders

Supaluck Prakhunhungsit and Wirongrong Arunyanart

Department of Pediatrics, Phramongkutklao Hospital

Abstract:

Background: Children with autism spectrum disorder (ASD) experience challenges in social skill development.
The use of social skill assessment tools provides a comprehensive measure of social functioning and identifies
specific skill deficits to guide intervention planning. At present, there is no study that assesses social skill deficits
by standard assessment tools in children with ASD in Thailand. Objective: To study social skills in children aged
6-17 years with ASD at Phramongkutklao hospital and factors that correlate with social skills scores. Methods:
This study was a cross-sectional study in which parents of autistic children completed a social skill assessment
form called Autism Social Skill Profile, and a questionnaire designed to gather general information. Other clini-
cal information was collected by a research assistant from medical records. Descriptive analyses were used to
provide descriptive data. Linear regression analyses were used to describe the relationship between social skill
scores and other variables. Results: 50 children with ASD were included in this study. The mean score for the
total sample was 124.62+30.76. Factors that significantly correlate with social skill scores are intelligence quotient,
language skill, and patient’s education. Conclusion: Social skill assessment was applied to address social skill
functioning of children with ASD and guide intervention planning and monitoring progress.

Keywords: @ Social skill @ Autism spectrum disorders ® Assessment
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Original Article
Mindsets among Sixth Grade Students and their Correlation with

Academic Achievement and School-related Happiness

Khemika Khemakanok Sudnawa, Chakriya Theeranate and Apirom Yailaibang

Department of Pediatrics, Phramongkutklao College of Medicine

Abstract:

Background: Mindset Theory has illustrated that people hold either ‘fixed” (intelligence is static) or ‘growth”
(intelligence can be developed) mindsets and that these views may affect people’s emotions, behaviors, and
finally outcomes. Many studies have shown that growth mindset is a positive influence on academic success
and happiness. However, little is known about the mindsets among primary school students, and how mindset
could affect their academic achievement and happiness. Objective: The study aimed to determine children’s
mindsets and any associations and correlations between mindset and academic achievement, measured by the
Ordinary National Educational Test (O-NET), and school-related happiness using a school-related happiness
questionnaire among 6" grade students. Methods: We conducted a cross-sectional analytic study of 6" grade
students from December 1%, 2017 to April 30”7, 2018. After obtaining informed consent, we collected demographic
data, identified mindset, and determined school-related happiness using questionnaires. At the end of the
trimester, we collected O-NET scores in 4 subjects (Math, Science, Thai, and English). The results were analyzed
by descriptive statistical methods, one-way MANOVA with post hoc analysis, and simple regression analysis.
Results: The total number of participants was 431, which were classified as growth mindset (56%), undecided
(38%), and fixed mindset (6%). Growth mindset was significantly associated with higher O-NET scores in all 4
subjects and school-related happiness scores (p < 0.05). However, the mindset had low correlation with school-
related happiness scores (ff 0.5629, adjust R’ 0.278 p < 0.001), and very low correlation with the total O-NET
scores (ff 0.173, adjust R’ 0.028, p < 0.001). In addition, the mindset had very low correlation with Thai, Math,
and Science but wasn't correlated with English. When controlling other variables, the mindset could predict
the total O-NET scores by 3%, and school-related happiness scores by 28%. Conclusion: Among sixth grade
students, growth mindset was the predominant mindset. Growth mindset was associated with higher O-NET
scores and school-related happiness scores. However, mindset had low correlation with school-related happiness
scores and very low correlation with the total O-NET scores.

Keywords: ® Growth mindset @ Implicit theories of intelligence @ Academic achievement @ Aappiness

RTA Med J 2019;72(4):255-63.

Received 30 September 2019 Corrected 18 October 2019 Accepted 20 November 2019
Corresponding author Lt. Khemika Khemakanok Sudnawa, M.D.. Department of Pediatrics, Phramongkutklao Hospital, Ratchathewi, Bangkok 10400

nrEswwngmnsun 91 72 2l 4 gaes-Sunas 2562



256 Khemika Khemakanok Sudnawa, et al.

Anuseuatiy

Y] a LY g v @w 6w

aﬂvmznsaumwﬂmaeuﬂL%'amwﬂimuﬁﬂmﬂw 6 LLAZANNANNWSNU
o A

Nﬁﬁ&li]?lﬁ?’l']ﬂﬂ‘l‘iL%H%Ltazﬂ’a'm%j‘}ﬂ%ﬂ'lﬂ%&l%

@AM AU g et Ssues ua afsw Lnelding
NAINANIITNITN INW EILNANITINTY) N

D.

ynAmea

unsi1 nseuemLAA (mindset) WunaGafidmasaeroiunswndnsy nsavenNAad 2 o Ao nsauemuAe
UL (fixed mindset) BoPNNANIAAN UaLNTOUATNGAUULLALT (growth mindset) BoTenuam AL
& venemsdnsmunsaensAauuudulndasarmudisa lumsSeunsenugy ueimsinmifeaiunsayenae
Yuﬁm?.yu%uﬂﬁmyﬁﬂmﬁdﬂaé/ay’mﬁﬁ“@ nguszeien WoAnsansmznseATsAaTe NS s US M sena AT
6 UASK LTI INANAUDYIN IO IR ﬁilﬂ:jl,L%umﬂ/lﬂE*TE?UWNH7§ﬁﬂﬂ7iﬁﬁﬂﬁ7§§%ﬁ%§m (O-NET) uagasuu
anwgulumasen 5msiee mefnmuuudarnadeliensd huiniSevsurssanfinmii 6 lugaoam sunas 2560
Ao e 2561 siiSenazgnasasiadinsladsasoniden wammuﬂammﬁmﬁm’fa&daﬁugm NIBUANNAR LAY
gy lunTsisen L:‘faﬁmf/mﬁﬁnmﬁmﬁ?mvmmmm7514@ﬂam/nmﬁﬁnwﬁzdfumﬁﬂguﬁugm 4 31 (adimenans
Snenenams amnlne uasmnSangy) ﬁzmfmim”a;ﬂmﬁf@?’mﬁgmwﬁmmﬁﬁ lngldaidBanssomn msdenzianm
WIS MAAADUA NUANENTIEE UaSNITATILAMInanaenehse Nan153ee Aid13IsWIde 441 o
lnesummiilu ngsnsaunnadausiidulnsoeas 56 ngunsevasAnuun ifaansosay 38 unzngunsaLa ALY
MeI3aEaY 6 UAY MNMIFINNLI NGNATELANKAAULLIFL AR NS ALAUUUMITNARDLIIMIFNINTEAL

!
6A

?77@%uﬁugvmLﬂmmmm7mfjif/ﬁlunﬁiﬁyuﬁ:mnmﬁay’voﬁﬁaﬁﬁzymoﬁﬁé? (b < 0.05) lnensoummnudadeandumusn
@7‘”7ﬁmmz,uum7y§ﬂun7ﬂ§au (B 0.529, adjust R 0.278, p < 0.001) AN AT AN AU TN 1TV FEL
7’17\7miﬁﬂ7:ﬂ§36°7/1/777@§%1§%§7% (B 0.173, adjust B 0.028, p < 0.001). ilaenaeutiadus Tasinuansaurnie
s’ﬂmﬁﬂ74"7%78@541,%%37.7%77757/1@ﬂai/‘VIV\?ﬂﬁﬁﬂj_‘ﬂﬁwﬁ/ﬁ@T%%ﬁ%jmi@%@ilﬂz 3 upzanansavmeasunua g lumsisen
lasoeay 28 51 iniSevseeusulsnnfnnii 6 wyé’@mm]angmﬁaﬂmmﬁmm/w?ﬂw:ﬂﬂﬁé@ NANNIBLANN
ﬁ@z,Lmu,@u?@?ﬁm773J§f;414°/’u§ﬁ’mmuunﬁwmﬂawmﬁﬁmﬂﬁg@"um@%ﬁuﬁujvuu,agmmuummz;mhnﬁﬁauﬁ"mnnﬁay’w
Aty Z@amtaﬂmmﬁ@ﬂmﬂwﬁwﬁuﬁﬁﬁﬁmmuumméﬁ/zunm%‘wmzﬁmﬁﬂwﬁwﬁuﬁﬁﬁ%mﬂfﬁ”ﬂﬂmuu
57)3#77?W®ﬂaﬂ7fl7dﬂ7iﬁﬂﬁ7ﬁé’ﬁ7ﬂ%@T%%ﬁ%jm
MmaAgy: ® NIDUANNAN @ wqwﬁm7344?f‘admymmﬁmﬁﬂﬂﬁﬂzy@7 ° waﬁmwﬁ%onm%‘yu

® anwglumasey
LITFITUNNENINTUN 2562;72(4):255-63,

Iasusuati 30 uenem 2562 uAlsumenx 18 ga1eN 2562  SUBNARNA 20 Waeamem 2562
Fosmsaunduatiudace sy 1980 WaENUN AN NEINNIITNTIH [SamenansEaNngINGT auNITAR WEIEE NN 10400

Royal Thai Army Medical Journal Vol. 72 Vol. 4 October-December 2019



Mindsets among Sixth Grade Students and their Correlation with Academic Achievement and School-related Happiness 257

Introduction

Academic achievement is defined as when students
have achieved their educational goals such as obtaining
good grades or completion of education. Academic
achievement is commonly measured by examination.
Many factors affect academic achievement such as
community characteristics, family factors, and students
themselves'. The individual child’s factors influencing
academic performance include cognitive (intelligence)
and noncognitive factors”. Noncognitive factors com-
prise a set of attitudes, behaviors, and strategies such
as self-efficacy, self-control, motivation and mindset.

The mindset is an important part of a self-concept
constituting children’s beliefs about their intelligence and
talents. According to mindset theory, people hold either
a “fixed (entity)” or “growth (incremental)” mindset. Fixed
mindset individuals believe that their intelligence and
talents are basic about themself that they can't change.
It can make them worry about how intelligent they are,
so their goal is to look smart. They avoid challenging
tasks that they might fail, give up easily, see efforts as
fruitless, ignore feedbacks, and feel threatened by the
success of others. On the other hand, growth mindset
individuals believe that their intelligence and talent can
be developed through learning. They hold an idea that
with effort and guidance they can increase their abili-
ties. Therefore, their goal is to learn and increase their
competences. They embrace challenging tasks, persist
in the face of obstacles, see efforts as a path to mastery,
learn from mistakes and feedbacks, and are inspired by
the success of the others®™. Mindset may affect students’
emotions, learning behaviors, and academic outcomes.
Studies have shown that students who have a growth
mindset tend to obtain better academic achievement

than students with fixed mindsets”™".

Costa A, et al."
reviewed 46 studies reporting 412,022 students presenting

a low-to-moderate association between growth mind-

set and students’ academic achievement. The results
indicated that growth mindset students are more likely
to have better grades in specific subjects (verbal and
quantitative) and in overall achievement. Moreover,
students from Eastern continents (Asia and Oceania)
reported a positive association between incremental
beliefs and achievement, while Europeans displayed a
positive link between entity beliefs and achievement,
and North American presented negative correlations
between entity perspectives and academic achievement.
Furthermore, studies about mindset intervention have
found that developing a growth mindset among students
leads to academic achievement” **. Aronson J, et al."”
did the randomized controlled trial study in growth
mindset intervention of 79 undergraduates students
and found that students encouraged to have growth
mindset reported greater happiness of the academic
process and greater academic engagement than their
control group.

However, the meta-analytic review of Costa A, et
al" found that mindsets are moderated by cultural
background and all of the studies were conducted in
middle schools and colleges. Thus, limited data is
available concerning mindset among primary school
students in Thailand and how mindset would affect
their academic achievement and school-related happi-
ness. The objectives of this study were to determine
children’s mindsets and find associations and correla-
tions between mindset and academic achievement and
school-related happiness among 6™ grade students. We
postulated that students with growth mindsets would
have higher academic achievement and school-related

happiness levels than students with fixed mindsets.

Methods
Study design and population

We performed a cross-sectional analytic study of 6™
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th
’

grade students from December 1%, 2017 to April 30
2018. We selected 6™ grade students because performing
Ordinary National Educational Test (O-NET) is compulsory
for all 6" grade students. Our calculated sample sizes
was 1,060 students as refered from Jegathesan M, et al.
study'® with power 80% and o < 0.05. The population
was selected using purposive sampling from 3 Royal
Thai Army schools and 2 public schools located in
Bangkok and other provinces of Thailand. The exclusion
criteria included children with intellectual disability (IQ
< 70) determined by Standard Progressive Matrics (SPM)
and Autism Spectrum Disorder (ASD). After obtaining
informed consent, we collected demographic data and
determined mindset and school-related happiness levels
using questionnaires. At the end of the trimester, we
collected Ordinary National Educational Test (O-NET)
scores in 4 subjects (Thai, Math, Science and English).
The study was approved by the Institutional Review
Board of Royal Thai Army Medical Department (IRBRTA
1613/2560).
Instruments

The mindset questionnaire was developed from the
mindset assessment profile which was permitted from
Mindsetworks. It comprises a questionnaire consisting
of 8 statements regarding intelligence theory, learning
goals, effort beliefs, and response to failure, based on
Dweck’s scale”’. Some examples of these statements
included “Your intelligence is something about you that
you can't change very much”, ‘T like my work best when
it makes me think hard”, “T like work that I'll learn from
even if I make a lot of mistakes”, and “When something
is hard, it just makes me want to work more on it, not
less”. Participants had to decide how much they agreed
or disagreed with the statement, rating from 1 (disagree
a lot) to 6 (agree a lot). We categorized scores in 3
categories according to the mindset assessment profile

from Mindsetworks: scores 8 to 24 were considered as

fixed mindset, scores 25 to 32 were as categorized as
undecided, and scores 33 to 48 represented growth mind-
set. After translating to Thai and checking by a linguist,
we performed content validity using 2 developmental
behavioral pediatricians and 1 child psychiatrist. The
Index of Item-Objective Congruence (IOC) was 0.8-1.0.
Internal reliability was tested among 30 children, and
the Cronbach’s alpha coefficient was 0.6. Although the
reliability was questionable, we used the questionnaire
in an expertise prospective.

The school-related happiness questionnaire was
developed from the School Children’s Happiness Inven-
tory” consisting of 30 statements’’. Two developmental
behavioral pediatricians and 1 child psychiatrist adapted
it to a short questionnaire with 10 statements by choos-
ing from 3 domains (self-esteem, affect, and depression).
Participants had to decide how much they agreed or
disagreed with a statement, rating from 1 (disagree a
lot) to 4 (agree a lot). Higher scores indicated more
school-related happiness. After translating to Thai and
checking by a linguist, we tested content validity using
2 developmental behavioral pediatricians and 1 child
psychiatrist. The Index of Item-Objective Congruence
(IOC) was 0.6-1.0. Then we had revised some of the
items in the questionnaire according to expert advices.
Internal reliability was tested among 30 children, and
the Cronbach’s alpha coefficient was 0.7.

Statistical analysis

Statistical analysis was carried out using SPSS,
Version 25. Demographic data and mindsets were
represented in the descriptive statistical analysis. We
found associations and correlations between mindset and
O-NET scores in 4 subjects using one-way MANOVA
with post hoc analysis (between growth and undecided
mindset, undecided and fixed mindset, and growth and
fixed mindset) and simple regression analysis. One-way

ANOVA and simple regression analysis were used to

Royal Thai Army Medical Journal Vol. 72 Vol. 4 October-December 2019



Mindsets among Sixth Grade Students and their Correlation with Academic Achievement and School-related Happiness

determine the associations and correlations between

mindset and school-related happiness scores.

Results
Demographics

A total of 441 students participated in the study.
Ten students were excluded: 3 students due to intel-
lectual disability and 7 students from missing O-NET
scores. kventually, 431 subjects participated. Forty-seven
percent were male. Most parents had education levels
below bachelor’s degree and low socio-economic status
(income < 15,000 THB/month), 37.4% (Table 1).

When we classified students according to their mind-
set score, 241 students (56%) had growth mindsets, 164
students (38%) were undecided, and 26 students (6%)
had fixed mindsets (Figure 1). No difference was found
regarding sex, parental education, and socio-economic
status between mindsets (Table 2).

We found an association between mindset and aca-
demic achievement. From one-way MANOVA with
post hoc analysis, students with growth mindsets had
significantly higher O-NET scores in Thai, Math, Sci-
ence, and the total O-NET scores than students with
undecided and fixed mindsets (p < 0.05) (Table 3). For
English, students with growth mindsets had significantly
higher score than those with fixed mindsets, but the
scores did not differ from those with undecided mindsets
(p < 0.05) (Table 3). From simple regression analysis, all

mindsets correlated with Thai subject (B 0.194, adjust

Table 1 Demographic data

259

R* 0.035, p < 0.001), followed by Math (B 0.162, adjust
R*0.024, p 0.001), and Science (B 0.141, adjust R* 0.018,
p 0.003) but did not correlate with English subject (B
0.091, adjust R” 0.006, p 0.057). High mindset scores
could be used to predicted incrementally Thai subject,
Math, Science, and the total O-NET scores (p < 0.05),
however mindset scores could not be used to predict
English scores (p 0.057). When controlling other variables,
mindset scores could be used to predict Thai subject
scores by 3.5%, Math scores by 2.4%, Science scores
by 1.8%, and the total O-NET scores by 2.8% (Table 5).

For school-related happiness scores, student with
growth mindsets had significantly higher happiness
scores than those in undecided and fixed mindset groups
(p < 0.05) (Table 4). From simple regression analysis,
growth mindset strongly correlated with school-related
happiness scores (B 0.529, adjust R 0.278, p < 0.001).
When controlling other variables, mindset scores could
be used to predict school-related happiness scores by

28% (Table b).

Discussion
This study found that the 6" grade students held
growth mindsets of 56%, undecided of 38%, and fixed
mindsets of 6% which differed from general population
in related studies that held growth and fixed mind-
sets equally of 40% and undecided of 20%*. However,
most of the mindset researches were conducted among

middle school and college students or adult subjects.

Data n (%)
Children sex Male 201 (46.6)
Female 230 (563.4)
Maternal education bachelor's degree or above (n 423) 107 (25.3)
Paternal education bachelor's degree or above (n 390) 90 (23.1)
Low socioeconomic status (< 15,000 THB/month) (n 431) 161 (37.4)

nrEswwngmnsun 91 72 2l 4 gaes-Sunas 2562



260 Khemika Khemakanok Sudnawa, et al.

Mindset

60%
50%
40%
30%
20%
10%

]
Fixed mindset

0%

Growth mindset Undecided

Figure 1 Percentage of mindset in 6" grade students

Table 2 Mindset and demographic data

Variables Mindset p-value
Growth Undecided Fixed
(N 241) n (%) (N 164) n (%) (N 26) n (%)

Male 110 (53.6) 86 (52.4) 10 (38.5) 0.26

Maternal education bachelor’'s degree or above 53 (22.0) 46 (28.0) 8 (30.8) 0.77

Paternal education bachelor's degree or above b4 (22.4) 30 (18.3) 6 (23.8) 0.27

Low socioeconomic status (< 15,000 THB/month) 88 (36.5) 61 (37.2) 12 (46.2) 0.68
Table 3 Association between mindset with O-NET score

Mindset
O-NET score Growth (n = 244)  Undecided (n = 165) Fixed (n = 26) F p-value
Mean + SD Mean + SD Mean + SD

Thai 51.12 £ 14.29 46.21 £ 15.06 40.63 £ 15.01 9.789* < 0.001

Math 42.48 + 17.29 37.45 £ 1511 31.54 £ 1365 8.339* < 0.001

Science 44.35 + 12.09 4121 +£12.44 38.81 £ 14.33 4.635% 0.010

English 41.55 + 18.32 38.92 £ 18.81 31.63 £ 14.58 3.879* 0.021

Total score 179.50 £ 51.16 163.79 £ 51.57 142.49 + 45.03 9.094* < 0.001

Box’s Test of Equality of Covariance Matrices Box's M = 35.712, F = 1.722, p = 0.023

Pillai’s Trace = 0.056, F = 3.111, p = 0.002

Levene’s Test of Equality of Error Variances

Thai F =0.134, p =0.875; Math F = 3.125, p = 0.045; Science F = 0.265, p = 0.767, English F = 2.377, p = 0.094
*One-way MANOVA
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Table 4 Association between mindset with school-related happiness score

Score Mindset F p-value
Growth (n = 244) Undecided (n = 165) Fixed (n = 26)
Mean + SD Mean * SD Mean * SD
School-related happiness 31.05 + 3.68 28.11 £ 3.81 23.56 £ 4.22 65.793* < 0.001
Test of Homogeneity of Variances Levene’s Statistic = 0.382, p = 0.683
*One-way MANOVA
Table 5 Correlation between mindset with total O-NET and school-related happiness score
Mindset (Predictor) Coefficient of
Score (Dependent) Coefficients multiple correlation ANOVA
B t Adjust R* F p
Thai 0.194 17.008* 17.008* 0.035 17.008* < 0.001
Math 0.162 11.804* 11.804* 0.024 11.804* 0.001
Science 0.141 8.846* 8.846* 0.018 8.846* 0.003
English 0.091 3.656 3.656 0.006 3.656 0.057
Total O-NET 0.173 13.367* 13.357* 0.028 13.367* < 0.001
School-related happiness 0.529 170.16* 170.16* 0.278 170.16* < 0.001

*Simple Regression Analysis

Interestingly, young children in primary school might
hold growth mindsets more than fixed mindsets. It was
possible that young children may feel fun in learning
therefore they might have learning goals which cultivate
growth mindsets. Older children or adults may focus on
performance goals and outcomes, face more competi-
tion or stress related to education, and might cultivate
fixed mindsets. Culture may affect people’s mindset
differently. The meta-analytic review of Costa A, et al"
discussed that more collectivist societies might focus
less on individual results and encourage students to
value the learning process over the outcome which may
cultivate more growth mindsets in Thailand.

This study showed that students with growth mindsets
associated with higher academic achievement when
measured by O-NET scores and all mindsets correlated
with Thai, Math and Science scores similar to the meta-
analytic review of Costa A, et al.,"" which reviewed 46

studies all among middle school and college students.

Costa A found a positive direct association between
students’ implicit theories of intelligence (or growth
mindset) and their academic performance at a modest
level. The link between implicit theories of intelligence
and achievement were positively significant for specific
subjects such as verbal and quantitative academic do-
mains'. In our study, mindsets correlated the most
with Thai but did not correlate to English. This may
have been because English is a foreign language in
Thailand when learning requires both intrinsic factors
of children such as mindset and extrinsic factors such
as curriculum or teachers™, therefore learning limitations
exist when studying English in Thailand.

Our study also found that growth mindset was
associated with and correlated to higher school-related

happiness scores. This finding was consistent with

1.,"* which found that African

the study of Aronson et a
American college students, who were encouraged to

view intelligence as malleable, reported greater enjoy-
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ment of the academic process and greater academic
engagement. King RB" showed that the entity theory of
intelligence was negatively associated with life satisfac-
tion and positively associated with negative effects. One
cross-lagged longitudinal study'® showed that implicit
theories and certain dimensions of subjective well-being
were reciprocally related. Thus, children with growth
mindsets may experience more happiness in school,
or when these children are happy at school they will
probably have growth mindsets. However, studies on
mindset types and happiness levels remain limited.

The strength of our research related to the population
we studied i.e. younger children than those in previous
studies, in which they may be more open to mindset
interventions. We also measured the outcomes using
O-NET scores, the standard test of elementary school
students in Thailand, and school-related happiness which
constitute limited data.

Even though high mindset scores (more growth
mindset) could predict increased Thai subject, Math,
Science, and the total O-NET scores but only at low
correlation. This may be due to low sample sizes,
questionable reliability of the mindset questionnaire,
and purposive sampling of the population which may
not represent all of the students in Thailand. Larger
population study of growth mindset in students and

adjusted multiple mindset questionnaires are needed.

Conclusion
Among sixth grade students, growth mindset was the
predominant mindset. Growth mindset was associated
with higher O-NET scores and school-related happiness
scores. However; mindsets had low correlation with
school-related happiness scores and very low correlation
with the total O-NET scores. Further growth mindset

studies using longitudinal designs, larger populations,

or growth mindset interventions are needed.
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« 1 a 5” [~ 14

way “enaNadssese” e

faqthuenilfdmsuilasiumanduiuivadlsennfsue
Lunsugisfidaitionaetssms 1dun szaznalumsaan

lg (% (%3 [~ 5: C% 1% } %4
qrintostiumanduiduduasen uilaqiudaslfarveznanm
Uy o [~ 1% (% ] 1 ﬁl A =3
Aheindudasiudssmumnativsafiomaeinan eiRay
NsgANBMWAInaT) uonanih enuTHe i NgNenTiugn

a 1R 6 173 dl ] 14 (=3 ]
et LssasRaNs e inuos aun s 42
D Y- o A
a3 bmriniva s’ oo imantishangdoymeAmyiSad

1 A 4 14 gu A Y (9 dl

gasnnasniielumsldenls uenaniidiidanisaeiaun
1¢un nsifianmy medication overuse headache (MOH)
08N domperidone amﬂﬂﬁlﬁ@ QTc interval prolonga-
tion LA metoclopramide amﬁﬂﬁﬁ@ extrapyramidal
symptom (EPS) iudtu Snvisendaulmajgnifeuuaslee
ol CYP450 uazinsdmgniRenutadasiewlst mono-
amine oxidase (MAO) 39fasszdinsz TaLlfiFenseninaen
uaznUSUmnaen enngs Widh’

AN UL AE MW lmsSnswetlatiu

a dl Av 6 d‘ o A

omathedseelunm feiiegUasedifiohisuaenmadon

10 (% L2 a (7 i// zd 1%
Ialdwsugfihenhadsws i fulunanaiidelfsnss
dosyaen erenumab Fafluenngulmsidmsuilasiunisnay
uhvaslsetadawelunau Fafuendaiag monoclonal
antibody laedminameninssimsa Az IAIESToLAM

Yo o (% }% L%

|#5u09en erenumab dwisuldtlosulsnthndsws lainsu
Twdeunnumes o w.e. 2561 loeenfiseansmwlums
anemxRYaIMILInfswe linsw wazanms iensnmaims
VL A o \1542
NNTWRLUNE LA

Fayanaly**
%amﬁsy Erenumab
Yawas AMG-334
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266 95mi Dothwia¥ae’s uas Sunsws Aoglaansd

goslaana C H N O S

?." 9 6472 9964 1728 2018 50

shwwinlanana 150 kDa

suuuuen’’

[~ z:g‘: aA A A A |

Wugtuuuendnemniae 1158 veRinansson msﬁﬂu

A v Yo o Y ¥ A X .
‘waa@wmmwsaﬂsﬁmmﬂﬁnm@mm (single-dose prefilled
syringe kg single-dose prefilled autoinjector) AN
70 adnsw dafiadans swsudeudhlduioms £ 2 Juuy
A prefilled syringe 8¢ prefilled autoinjector
endimaiiuSnmnlugifu 2-8°C (36-46'F) Tunaasusrqenda
WiamasUaEm efuliiuwles wasldmswennaasen uay
1 a Y o 9.//:; Aa Yy 1 % a
ﬂam@%maamﬂawqmmmmam\maEJ 30 1%
! ¢

muﬂsmaummammm maﬂmmmmhm erenumab
1/5znaume sucrose, polysorbate 80, sodium hydroxide
FusudSuen pH), glacial acetic acid W¢ water for

injections

Wndrwamaas 2

Erenumab 90 Lﬂum%ﬁmhﬂﬁjm human monoclonal
antibody FUENLULANANZINZAIGDMITNIULBITITY cal-
citonin gene-related peptide (CGRP receptor)*’ Ton
CGRP Faduanadotszamatiolnddlng (meuropeptide)
Aj A o o 1 6
Fauntmlummhdanaissanvashagadyssam log

oy X ¢ S . A A
AN IBINERRLsTENMYIE N WLAEE MM el
MavdseNs CGRP aansnanaaLisyanviignnszem a3

6 1

CGRP aangyalaemsduiu CGRP receptor NoguFom
X 4 A 4 X @
R R A B RAIG R A BN D DI PEAAVASN
dulvin) 4anINAEINY CGRP receptor Lamdaan lad
FLULNAANTIY 191 mast cell uen °

CGRP W8y CGRP receptor WUSNNUIDG trigemino-
vascular system QEMIUMTUIEne CGRP uay CGRP

6 1

receptor YN WHAAOYSUENEaRALA0AUAI 10t CGRP 34
gNMAIINITARSEEM trigeminal A AURUFSULUNAMITe
SeuramaanEanLaIdTh FAeMIAmEsTan e
Bun washssdgnasuianuduie las CGRP gnnds
NnUaEUsyam trigeminal AaLdURUGSULMTAALS AT
2emsuiuthinlss spinal trigeminal nucleus 131OAMLENDS
Foamhdsdyanasuiaandutheie U thalamus uavaseg

du somatosensory cortex MuMFL gevnerhlsHiAams
L4 dAd . < .
nasEsAaUsTE MNP UANAEAULIG W substance
P uaznseduliiAinmssnisgasmadisyam (neurogenio
inflammation) a9 INNANNMTVLNEFIVIMRAREATIN
AUMIIWNMINAY substance P wananih CGRP fiasan
FAALTEEM trigeminal ﬁaﬁmzﬁmﬁﬂmmm mast cell
wae satellite glial cell lmasanstifendastiunssuaums

o a v ) Elsva A VL oA g
SNELUDNATY FINR WINAMILIAFATHY lNTUNEL

Wndraaudmans’*®

MsaadnYasen & erenumab SenFalssAvEna (bio-
availability) Uszsnaudoeny 82 uaziisduengegm wdon
MaNMIanLiszanms 6 s uaeiseiuenlwdanndd
(steady state) M/l 3 1Aan HaNIGFUENG 70 TaEnSH
¥3n 140 faansy ¥ léRmsls iWovay 1 f59 wananih e
fieheRain (nalf-life) Aszetuenliudonnsfitszanms 28 S

MINTZNLLIEN  AIAALSHNAIINTZLIT RGN
Foswsuenlwennsdi (Vd) Usesnns 3.86 + 0.7 Ans &9
anldEuenmng 140 Aadnsa Swau 1 axo naelifidoya
masuiuldsdiuliseme

nrsleuulasasen Lﬁmmﬂmagjﬁlugml,umaa hu-
man monoclonal antibody Vl,sigmﬂé‘mamw I@HLau\lﬁﬁﬁ
CYP450 A lenillamainduastisenssninsenuaziiony
Trufusstaduldia uazen erenumab axgniufaslands
seilinduasnanosiily Tasrhunssums ldunaums
fdnensio

M5MAAYRLN &N erenumab ANTLLIUMIMNAALN 2
iy 1eun

1. nadtssuenlwdensh endaulmgnindnlaarm
ASAUMIMSIURY CORP receptor 29UnseLnumna
ﬁg@é&léﬁ (saturable binding to target receptor)

2. natavduenludongs endaulvnjazgnimialee
NYANIZUIUMNI non-specific, non-saturable proteotic path-
way |#un

a. masuwmmamisuuyldiasasehed (slow
non-specific elimination pathway) NUIYUL  hepatic

reticuloendothelial Lag

Royal Thai Army Medical Journal Vol. 72 Vol. 4 October-December 2019



Erenumab fwisumatlostuomathedsss lnsm 267

b, NILLIMMIMAALULANTIDENITIAET (rap-
id saturable elimination pathway) lasmahmevEaiia
N3¢UIWMT internalization U39 erenumab-receptor complex
melwsrad
co  al _ E o o d
1o EMIMNAAENTTISTUULL linear Tautuszsuenludon
ALRBITMIMAALITEA 0.21 AATFRI LATMIMAAL MUY
non-linear A¥AUNUIUYDI CGRP receptor haLU5anms
ENPALTUAISY 28l8aINeanyseanc 1.84 895 siain
o | d' a ° 1
sgsJ'awumiwmwzlm‘lmunwsaa
Ay o ¢ YA A o
iummagamaﬁﬁaauﬂWﬁms hwmmmwmwmaﬂm
unwsaesteuliquuss tmnans uaesEiuMIse (eGFR
< 30 mL/min/1.73 m’)
o | d' a ° L% 1
wihehiiimeinuesfuunndas
flaqtiudelaifdoyamatinmnludeafimeahaues
o ' LA é\l | A ¢
FULNWIRY  usbbasaneh Ngmﬂaauamwimnau”[sm
CYP4s0  FeanabidiulumsSumneenludieisims
YNOULDIFLUNNIDY
v
NIRIATIA u,awmjﬂﬁ'uuqm
Lifioyandmaaumaas 989en erenumab Tundadis
¢ Y A A A %
m‘smmwmﬂmuqm ANTWENALIMT 42N erenumab
61%‘1/1@@61’@miﬁuazm@ﬂﬁumm
Sauelarere
AN OO NTINNIT N TR ENUILSEM M gaIAEM
vo 4w . “ A
165190981 erenumab atlasulsa hadsws luinsudidng
thafiswelunsuathatos 4 Susaidon ez lwajong 18
Panluviein losenfiszdrsnmnwlumeanenubvasmstie
a 1 % A % 12
fawelungn wazanms Men3nmams binsuwdeunduld
2 14 uAZIT NS a7
tﬁl o A a aAa (% a k% 9/3 Aa (% A
PnafunzinGs 70 fadnsu Aadnldduinms Wanay
3; U % ¥ A A v L
1 03 @mamﬁwmwaﬂﬁﬁmmm@ 140 {adn3u wilwe
a A P v, A v v
mmamLﬁ?mﬂﬁamaﬁmm@fmmwmumiammmm el
walintanaias (aseptic technique) Wnemaudaen ash
9/:2; A v 1 1 ¥ = °] &
waa@wmaaﬂmvbwaqmmqmmﬂau aehstion 30 wift Lalls
gulasmalfenudou ww ihiawainsasiilaaim uazans
Hastullimaanlaussunnlaanss Wasaemannen
] i3 dtﬁ‘d tﬁl A dt&‘ o 1
Tdns Mennadifidanse e vaaiGonanaan dumis
o v A v | a U v U
dwisuanen 1oun USnodiuuan g uasdumn I@agmmu

autoinjector AITYNEH 90 BIFN WAYAMILFULUL prefilled
syringe N3y 45-90 096N anizdnendn v lansae
=) t:i go/ a A a L% [~3 aA a
ST J308LAI NIRRT LAYNIANANEN A3
a b2~ t:; tﬂl XK 1% o [ a ;’j [} A a
Anenl EA6(0 dlafinlduazsmsumsanassalulvaa luan
A 1% v L% (9 % tﬁld [~} 1
1 AUV I@&Juummuqmmwmmmﬂm
MsANIIARTn° 0
mMsAnmMIRATNALEaILSY A MnLaseNNL A
9049eN erenumab umsilasiulsaindsss linswisrdieo
1heFiaT1v5aULE859 (episodic or chronic migraine)
[~ =K | a i a (%
Wugtiuumsenmuuugauuuntansaumaunuennaan
VaRUIWIL 3 Madn 1ead 2 MIdnm (MIANe 1 uay
msfinenii 2) vhlugihefidulseihadsweluinuationn
#1611 ¥i39 episodic migraine (FwwiuLafmws L
o 1A . o A A 2
4-14 Sugiandian) Sunwiahadese inswsdslumsdinm
Uszanas 8 a¥sdaifion uazmsdnmi 3 vhiudihefdulse
1hnfsweluinsaiiaGoss ¥5a chronic migraine ($1943%
Suthedswe lunausous 15 Susaitauanlyl) Swniule
A A 2 o 1A PR
Az lnawadslumsinmiszsnm 18 a3ewiaian it
Vanesaen [Fifaussmamathedsssdeundnls oy
{uenlungs triptans en ergotamine ¥30£7Ngx NSAIDs
wazlien erenumab ne@aenuun It awa 70 Aadnsy
A A A o A Y A A [l \/L X 5
Y138 140 RAANSN WHaUaL 1 A59 TINTLaDLAGIFD T

5,10

msdn 1 Lﬂmﬁﬁﬂwﬂuﬁﬂqﬂimm@ﬁmﬂumm
#iaha¥In 7 ¥138 episodic migraine W3 955 AL B4
1 [ 1 1 U Y Yo A A w
wtatu 3 ng I@mjﬂmmﬂmum erenumab 70 HaANT
(@1 317 @A) &1 erenumab 140 AaANTH (1w 319
AY) WIRLMAEN (WU 319 A) TLEEMSAAMNMTING 6
o wamsAnw e 850N erenumab 70 faAn3
Wae 140 fadnsy Aenwdriuiifiaanmsthedess lunsu
A0 3.2 T WAz 3.7 1 mudey  WanSuuiauainen
WhANIIE LarANNUANIIAL TUlinaMs
thedsweluinsuanasmneioduifanastiag whiu 14 u
e A A e . M
UaY 1.9 A eNAIGU meﬁmmwﬂmqwmwvlmu&n
waan Feuanshvaehafitiudy (p < 0.001) uananiwumn
o L2 tild o (% A | A ]
mmmaa@mawmmmuﬂmmﬂﬂmmm@mmauammamq

4 1% 1 ‘il Yo A A v
UHIVEIE 50 1%?1@11141@51]81 erenumab 70 HRANTH LAY
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140 Jadindu Ndemmgenienvaandn 2.1 uay 2.8 whena
MU Faumnehsaehsdistedéy (p < 0.001) Bnviemsdnm
zw 2~ 1 L2 ;dl Yo (% 1% a
Delouaasliifiun Qﬂma‘ﬁlmumﬁﬂmmw erenumab &
WIS nmennMsUULEELNEaRaY 1-2 T i
= a 1 ;dl a Uy
WiLuguaNAIaRaLONIDIKLE

511

msanin 2 Tunsnm udihelsathadsws lunsw
#iaha¥n 938 episodic migrainewan 577 A 24
1 [ 1 ! U Y Yo A Aa o
IINSI YY) ALY I@Hqﬂ%@mﬂi@mm erenumab 70 NaANTN
(@5 286 AU) WRRLMABN (WU 291 AW) TLEEMS
A o A A vy A ve
Fammmasnm 3 Wow wamsenmwuth fileldFuen
erenumab 70 Jaansn Aeuaduiuiiiaoinstindsse
lansuanas 2.9 5u ANFRALANTBINLIEY UaYANNLGN
savasemde ulifnematinfsus lunuanamneiade
a L 1 1 L c{ Yo % 12
Wawasdithe smnenguihefldsumssnmeen ere-
£ I Uy lil Yo [ [ I A /43
numab funguELhef dEuemaan whity 1 fusaifan @9
uenghaehsliledneiny (p < 0.001) athslshmudndaniile
|#5uen erenumab 70 fadn3N Watlssiiuse migraine
physical function impact diary (MPFID) score WU’J'WVLN'
1 L2 ISI Yo XK tgilu/ Y @
uensennghefldsuemaan  madnmidousasliidu
1 P c{ Yo [ 12 A o £y c{ %
N fhefldSumesnmeen erenumab Swwiuild
eNNWIMIULLIRELNAUARAY 1 T WaSeuieuan
GICHI PG TN o
msnin 3 Hunsdnm udihelsathadsws uns
#9AI5059 ¥38 chronic migraine 1WA 667 A% FIKL
[ 1 [l 2 Yo A A v
i 3 nan loegalidielésuen erenumab 70 fadnsw
(@11 191 AL) WaLawIe 140 Naan3u (31Was 190 AU) 38
EARBN (MWW 286 A) STUZNIRAMAMTING 3 L1haw
wamsenmwu EihedléSuen erenumab 70 fadniw
wae 140 fadnsy Aenwdriuifiaamathedswelunsu
ANR 6.6 T 719 2 20 NENRRLIRNTBIRLY wasaNN
wensharasemdeuiifinamathadsss lnsuanasan
1 dl a L 1 1 U dl Yo £ 12
Adefstasiie sehngRthefldFumssnmeeen
erenumab AUNguELefdSuemaan whity 2.5 Susis 2
20 Fauansvathaliiiudny (p < 0.0001) wanaNiwy
1 o L dld o (% A 1 A
h Swmrasdiheifnuiuhedses linsudaifeuanas
athailpedouas 50 lungai lésuen erenumab 70 fadnsu
WAz 140 Hadndu Ndanfganiemaanidu 2.2 uay 2.3 wh
MuERTL Tauanshanehalitiuddiny (p < 0.0001) MIFNEA

v € A v 6 v ~ [ 3 ¥ [ €
WIGA TUUUNAIFET WAZ IUNINT  NDIITINIE

‘si/ Y @ 1 L2 ‘il Yo £ v a
PuaadliFiun ;ﬂmaw%mmﬁﬂmmam erenumab &
WIS MU UNEUaRAY 3-4 T 1D
=3 A 1 /dl Aa L2
ST TN PRGN AVl
MaUsuiRuig primary efficacy endpoint I@&J@ﬁiwmwm

MieMILhafiwe linTudaLian (monthly migraine days)

|
a a

fanasnnifnnaum s mAeniidugamasnm endiu ms
2 A A A ! A A A A
fnefl 1 Mlsudulaogeuadevaafau 4-6 wamsrnm
wunFihe lungaiilé¥uen erenumab 70 fadniauas 140
faAnsy Sswnuiuithedse: lunsusafonanasanias
IFsnnningudlesuenvaanatheliiddnmesda
] 6
21M5 bistszaeds7?
= Aan g XK Aa v 7l
anMEnTNRATANTS 3 madnmw Afihedsanms
= o 7 v c{ o | % (%
Anndmm 2,184 Mo wurtheSeway 1.3 MSuudameesy
1Y d‘ 1R 6 ¥ a
MIINEA HsnoIMs itsssasdanmslden loafams
1hanmann T0aued Wawe MIame  o1msilfssasd
44 v » “ o da
finuesdiga loun exmsthanadam viatinaianemn
H908u0d (erythemna) wuldSowas 4556 mmadn wu
Yy v Yy ]
#3508y 5-6 uazamaviasyn wuld¥oua 13 a3l
=3 5&{ £ v 1 a Yy
Netlvasafnuiion loun smanze3s wolddouay 0.7-2

Uffsenszudneen °°
6 | g

vowlasl CYP450° en erenumab lsignu/Aeusnn loe
CYP450 enzymes Gavins enduiisinasiomaynanusason s
CYP450 a¢lsifinasiasysiuen erenumab 2 lsidndudassy

Y .

WAL erenumab hmuma‘vﬂm'um‘wmamami‘wmmm
woulasl CYP4s0

Oral Contraceptives™ ANMSANE AN ATING

- A we e A A ,
wmaqmmwaﬂmum@mummmuﬂﬁgﬂau ethinyl
estradiol Q¥ norgestimate TINAVEN erenumab IWIJ%W@
140 mg Wanay 1 39 nuhllddamadondraaneans
2AeNEN erenumab
i 58 A GL o a AVL o

Sumatriptan”® INM3IENEN WAFIATFLMNAN LOTL
¢ sumatriptan 33NNUTLLN erenumab WU &1 erenumab
lalledanasaundraauena®s 289en sumatriptan

[ o Sl Stsv 25 I @

YaA399239 kM5 b daudsenaurasiiaTauidy
A a Aa ° Y A 14
H0EN NaulaenauenTINTn @ amwﬂmﬂ@mmsmﬂu@
Yefunenale
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a1l
&1 erenumab Lﬂumﬂ@jm human monoclonal antibody
dwsumstlosunmahedsszlanswisy lessinalnms
¢ 1%
DENHNDULLIMINNUIDIAIIY calcitonin gene-related
peptide (CGRP receptor) #ifmthmsnglysimasmasnin
wastloariulsnthadsws launsu 39 CGRP Winuansarsyanm
SfhgnesvIwNEassramvsE N uasa LA
€

ganqvsYh MvaaaRenRemIzeneiLasRaMIFINTELE
Uizﬂmﬁﬂﬂﬁlﬁ@msmzéjumié’ﬂLamaalfﬁaﬁﬂizmw e
IRannsthafeeelunsumisy anmsfnmmenafinusag
It en erenumab daiuenmadanngailsal dmsums
fastuamathadsselunsumEusssio e vowou

lg £ a a A /:i‘ a
5051 fuseAvsnmiunmeanematvasmathadsws lunsi

1 £ A (% Y A gj Y A
WaLaAMIIFsnImeIMs insdeunauls Snvisdofuag
U gd A ;ﬂl Aan ‘dl ° Y A A A
ENQNIAD endMASTInNem S aefauas 1
PN L 5 Y v o

A% LwamemmmmaslumﬂﬁﬁmmmQﬂﬂw anm3lgen3nm
A o Yy | A % ¢
s NS UnEwle mvl,sqgmﬂaauamwmmau”[fm
CYP450 WlAndueasisensznnsen oo wazwuams
1R 6 } %4 v ° U Y 1 A
Tiftatseasdanmslgention wﬂmmammmm@aaﬂm

tanansansds
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awva 1 a 6
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(Laboratory Detection of Lupus Anticoagulant)

a €y 61 I a g
AAMA  DANIEFIAL LAy WIu  LUae

‘yielafieine nasenysnysy lsamemnanszangind) anainlafieine meATenesenans AaLuNMEFERSlswEETIAN LR

Ui

ﬂﬁ@mwNﬁamﬁﬁ@mﬂﬁamﬁamqﬁa uaudlauan-
QLL@Wﬁ (lupus anticoagulants #58 LA) Tnwanasn ums
mfmﬁ5{1ﬁf,yé’im%umi‘iﬁaﬁymjmmmmauﬁwaaIWSﬂ@
(antiphospholipid syndrome 30 APS) %@Lﬂuiﬁ?ﬂﬂﬁam
swasfinuldlsian qﬁ@mmﬂmmﬁlmm APS whiiu 5
AuslatsENIUERAL fiall LagANYN WML 40-50 AT
Uszmnsusam’ SmaaIngaoIms APS flsinuuwside
uenuemerasdihuazaaueniivafsassvladnata
(antiphospholipid antibody %38 aPL) 15¢nauaie haud
mAlalaliu (anticadiolipin %38 aCL) waufiuéy Inale
Tis6uiu (anti-B -glycoprotein I YR aP -GPI) uag LA &
LLauéuaﬁﬁaﬂdnLﬂuﬁmﬁmLﬁaqﬁﬁwﬁm@iamiﬁ@m’;z‘maa@
\daAgA (thrombosis) Folunaonidanduaraanidan
uny Tinfmaendent iidssn lumneonTar usive)
fnlRemmutio o Tugiae

LA fusnimemitairhlsenamaseumauisheeadan
£RALUNG (prolonged clotting time) lneiamwzlumsngia
activated partial thromboplastin time (APTT) waeldansngn
unlalnauanduas (correct) (LM INENTUNFNUDIAW
1n@lun39579 mixing test (¢ $agiumansia LA 14
RANMIIAMIuTed209500 (clotting based assays) oy
m@‘"mmié’ué’qmiWaaIwaﬂ@ﬁﬂagﬂuﬁwmmaammzﬁf@wa
Toemeadmaudssheasden somnluwaand LA agl
awhfemmesaumsuishaadensmiiand’® athsls
Renamaemam LA vuiiunaufieenuaziudon S
LA lﬂumjmamau@uaé‘ﬁﬁﬁmmwmﬂmmyzjmaﬂﬁwamﬂ
flaimzeamaemariiolenfianiis’ dofiuialagiids
felaiAznmeamalafifenal (sensitivity) uazaNdINY
(specificity) qawa‘ﬁaﬂﬁumﬁmfmm LA eieABifen

uaedalaiiaslafifiRanasg i (gold standard) 3sdasenéte
naamaiamsuishreadenathaioy 2 nameseLEein
ﬁﬁﬁ%aﬂmaﬂmnm@aﬁmqLﬁ@@ (coagulation pathway)
fuaneharin S FiAneamanvanesmIsaTIAUALMS
uawalsas s fTiAMS Snvaumefiid (uideline)
Tumsama LA luflaqiulinmauwsnmeaid madenld
Wil « asdanasiarisamshuaseadngln
naama wavmsutana LA fuanshiu luumenaitas
e irasmMInTAM et sUAms SausnseRENeeEhy
winnuasiuaeui ¥ lumsnsa wwmauideng «) Tums
§522 nanmslumulana sranauihdusumummesay
Tumsssram LA

meas2a LA lusiasulfddns

M%7 LA 1uwawﬂuwLﬂwﬁﬂuﬂﬁmaaﬁﬁwﬁiyi'wﬁu
M3n378 aCL uae af -GPI NaAflasiung APS Tugthe
mamaninamInyIfaseaiudsudsd a6 2006 filae
APS analinaLandeuandvadsialesiantiviasnnnd
vikelln  Geflesdiusiuensdeslumafioneas

11-13

Gongedu " mIesa LA ﬁmﬂumﬁmaauﬁﬁmmeja
enndudaunazgnaumuanuaeiade §vanmanTaa aCL
Lae aBZ—GPI ﬁm@aﬁaaﬁ% enzyme-link immunosorbent
assay (ELISA) 30357 emalouasamdnnseoudhags
unsfaifisanasg ulumemamuauived daudiinnm
nasauensianadlaludnnsasauazmsulana it
favsumumanageu eraeavdeftoy islumarsema vl
NanmarmidsslunsRensirnyaoy (false positive) uay
WaALABA (false negative) vhikenmInasauilenugndas

1 o [ a ana o (% A
bbNTAEN Lﬂ%Nﬂ@@]aﬂ'ﬁ’JWﬂ%HLLﬁSﬁﬁiﬂl‘ﬂ@U’J&J
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272 PAMA DANIFASES uay waum LA

MaLe3LNEIRL

Ay d a4 d

fedsnsrafildlumsasiam LA fa Foafirzarnvasa
B lneld 32% sodium citrate Whisstiwdacuds
Tudananudondamamudoauds whiu 9 - 1 mathufy
wansathe esfifnmaesyiinatiu 2 a5 (double
centrifugation) laetiuseaasnenatan 2,000 g Wi
10 w1 TuaFausn udrdsgasumansansniuado 2 fe
ANASIVENIDY 2,600 g 1w 16 Wil HReAALRReY

G A o P A & A
indnien lunansnaslnniige Wasanindedoadium
asvaslaalalafiddny Femnsnsov Wiianaautaonls
Liumsnltlimsnsamanssndedinses (filter) Wasan
SlAasenldae uaswuiwh [hgaudeiiadumaudeshaas
A A dldl 1 ° Yo A
Bemnerfiall lunsdinliansnsavhnimaseulédiuians
Fiuwanaan ifiaoumgfl -80°C uasvharaefigaungi 37°C

A v R o . . v

win 5 wifl wdAsnmaanliin (inverse mix) Tiwangsn
[ :ill a (% ! o 14
dhuitaidenivnaimmasey

wSNMSR I w559

mesn LA layldvdnmansaiamaudshansion
ﬁ‘sznau@hamsw@ﬁau?ﬁﬁ@mﬁﬁ%mhﬂavl,ﬂmsl,l,%qéffmaq
Benfuaneeine® léun

1. Diluted Russell’s viper venom clotting time
(DRVVT) Wumsvasaunsudsnvaadon udiu common
pathway T@ﬂ%ﬁmmgumm (Russell's viper) Tumsnsy
Guurlamod X (factor X, FX) Waelugufignnasdu (Fxa)
NNt FXa axsrminiuunemes Va (factor Va, FVa), e
s VIa (factor Vila, FVIla) wasuaaieslanan (Ca™)
duasUsenauidedas 5enin prothrombinase complex
SaffBdnanazaderesaad s Asendae
Fermnsl LA lumanaan asnlsiamsudesamasdonln
M3@379 DRVVT emfisnnd fiasan LA eynUNNFNIU
woalsaDe lwhemesey vlilimdenas Dl
177381 M391593 DRVVT fofummeseufifiensluay
ANNTUMEFD LA g9

2. Activated partial thromboplastin time (APTT)
Wunaneseunsudeinzeaion #w intrinsic pathway
Toeondemoalnalodssn fisendns deiwnng LA lu

wansan azvh enmsudeshaasidenlumsnsa APTT em
Anund vistlenlhaasmaveaay APTT lumsesiam LA
Juogfuriinvanhen dnsedulmhen warfinvasmaaly-

18-19

seilE e @"| athalsfenanhen APTT #lélums
TadaNTas LA enahan g haiumansa rmidseaniu

3. Kaolin clotting time (KCT) .M neaaaumMIwis
§ha99dan 1 intrinsic pathway 1o |Fuilseladn (kaolin)
Foflssqauuuin sansnnnasuneanas XII (factor XI,
FXII), prekallikrein L& high molecular weight kininogen
(HMWK) lsfAedeududan (clot) lnstneanwaslng
Tnluszin LL@imﬁmwaﬁIWﬁﬂ@ﬁﬁeLuwmﬁmﬂaasiiﬂwwhﬁu
éw’qi"imeaaIWﬁﬂmmﬁﬂaamﬂﬁwmﬂ@m LA gy lyien
ﬂmmmsﬂaqLaa@hmsmm KCT gmiaing™*

4. Silica clotting time (SCT) {Wumsvagaumsuda
§hanadan i intrinsic pathwayudeniiu APTT laeld
8am (silica) Wushnssgu umsavefifienalasia LA

Tneshenilddmsumensadansasuaemsasiaie
fuh LA axfiBsnomasoalnaDafiuanehoti

5. Tissue thromboplastin inhibition time (TTIT)
Fumanasoumauisneadanis intrinsic pathway e
AT LA I@mmnmmuH@Waaiv\laﬂ@ﬂmmuamﬂu
mmmaau prothrombin time (PT) I@mmmmamamm
thromboplastin 1%9@?161’3% 1:100 Lkae 1 : 1,000 WA
smeaLiow emaudeshaasifon udihe A
it ldaadnaeninasraseunfidiomnendngn (ratio)
SsmanasovarlinaLInde LA e ratio snnimde
i 1.3 Tnemuhmamaseuitiiena uasanadmngsie
LA daudhaeh waelimmnanuaniugihefifmsduiiade
Myisehanadan (specific factor inhibitor) 167

%@ﬁmﬂﬁaﬂmﬂ%mw@ﬁaaﬂmmsﬁ@mmmmmﬁﬁ@
Fflursesa Taevhlumesinldld DRYVT dvnsesey
yién SaiumamesoUau 0 %ﬁ@ﬁﬁﬁ%aﬂuna»l,nﬂml,%aﬁa
ynadaefisnain LLaﬂngiLﬁaﬂmﬁw@aauﬁlﬁf@ﬁﬁﬁ%mh
nalnmMsudsshrasfanifeniusn g niulumangin
mndanld APTT Wumsmasewndn Snmameseulinig
1% kCT via SCT fudin aehslsfionumadon s 2 ms
yodoy fiosanmslnymamesLRins awhlsie
NALANL AR BNN I ENT
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ISTH 2009 BCSH 2012
Normal LA not
Screen Screen
detected
Abnormal Abnormal
LA not
Mix Mix
detected
Abnormal Abnormal
Ratio<1.2
LA not
Confirm Confirm/PNP
detected
Ratio>1.2 Positive
LA
detected

CLSI 2014
Normal LA not
Screen
detected
Abnormal
Ratio<1.2
LA not
St Confirm
detected detected
Ratio>1.2
" LA not
Mix
detected
Abnormal
LA
detected

U1 1 SFUTUnaLMIFTIAM lupus anticoagulant TuustasusiamaUfod

IUAIUNTAFA
Usznaume 3 duaam fia MIaTIeANTaY (LA screening
test), MINTIREUER (LA confirmatory test) hagNIITNTIA

| v
1Y

mixing test &S0 LA (LA mixing test) Z98Ldunan
MINAFIUALUANGININ sﬁuagﬂiﬁuummaﬁﬁﬁaﬁmiazﬁaq
Uitmadenld® U 1) Tneusiasiunaniineaudundoil

1. LA screening test shenasusaEnaN TN
vosovazdoafhenfisiusnames Woalwalas (ow-
phospholipids reagent) Lﬁ@LﬁN@’ﬂﬂ’ﬂ%ﬂﬁ@i’;ﬂW LA
Tunansanvasrihe lee LA azlivhaavaslnalafanos
sioeluhenuaslfenmaudeineesdensmieund diasan
lifinaalwalahsnluuifsenmaudeshraadon

2. LA confirmatory test miﬁ%ﬁﬂﬁwamﬂ@iamim’m
Sonses Inousiasndnnsaslfthenfis Bsnamoadlnaln
&9 (high-phospholipids reagent) Lﬁﬂﬂﬁﬂﬁﬁ%&lﬁﬂ LA ‘ﬁﬁ
o¢/ lunmasNRIft AU TnbmesaTefimioasdh
Sullutfisenmsudasinzaswansan vilen maudasinzas
Genvesfithendusndua dladieuiusmmaudsioeaden
Tumsamadansas lnwanaudanannendadan LA ratio
%@@hmmmqm

LA ratio =

[hneudsnaeadoniumensadansas (cotting time of screening test)]

[emauddaraadonlumasmiadanead (clotting time of confirmatory test)]

LL@iazﬁmUﬁﬁamsmﬁwmw@ﬁamﬁam@h@@ﬁ@h

- o AT y .
meitady (cut-off) Fsleevinlmldanmavhmanesay
fuwmasnaulndachatios 30 T uazlden LA ratio
percentile 91 975 %58 99.0 1flueh cut-off laLuaNANHMS
N normalized ratio IwiazdUGRUIAELEIMIIE 6

A U ;dl % 1% 1 lil
?JaaLaamaq@ﬂawmﬁﬂ@mmimammyma&msmaau
Tuautn@ nawhanm LA ratio uagifleriy cut-off avae
Wnenus g lumanesay 62

3. LA mixing test [iumsaialaaldmanannanssn
2095 UNAFN89ALUNG (normal pooled plasma; NP)
Tusamdin 1 1 udnhwmasnasinllymmesoum LA
Fonnlunansanvesfiliedl LA og snnaseumsudeh
209iR00 UNaEHENaLEIRIRUNG nan lewandsnaL
Un@fhanwau lslansnsaudlasnnsudeseesfasuastile

2/3.1/ A (% all ¥ gj z;ﬂ [~ lil o

Tduamzanduanin@le Tunsuitdadummesauiid iy
WaRgaiwassesihafina il LA 0ga3s visaei
AntnfthuAeanmagnsuniulagansdusaszuunsudiein
28380 (inhibitor) MITUAUNNMNMIINNAILENTIUMS
ui96289188@ (anticoagulant therapy) visailuwaaan

U z:‘ [ [~ A -
2a9itheneadumudesizesiion (factor deficiency)
Wil Fotladumantianarh imsudanamameseau LA fia

o AA G vy oA o <

wana el e lunsdid Wunaasnvasythefinedadumsuds

FY9A00 YEaNMENHMITUNIUNNMITNENMEIENFY
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maufshaadan AmmesLIRIRNHAAEUAYED
ndusnLn@ld lneudiasiasfiifimseismenqadadime
(specific cut-off) 289M3¥N mixing test PREFIBS dWTL
1 lumsuana®
athalsfimaensiimseunaqumnansatssnze e
dnédvhanflumamedey mixng test laeludumounaie
3un NP eamhmathuenwansandaemaiiu 2 ade wu
@enfumansangihe mafusnmaaiufigomgd 80°c
WaESuRWTIeRaLAY MABaRUAN 1EHAN NP U
sazaeiiings 1w Owren's veronal buffer %38 normal
saline Tudemdan 1 : 1 3adnennede lasemaudesn

yaadonumsanmugaliasemnitisainfvesmamasoy

wwamatlfialunsnsa

fhqthinmaummaufia (fun ntemational Society
of Thrombosis and Hemostasis (ISTH) Tut a6 2009,
British Committee for Standard in Hematology (BCSH)
GL‘LLﬂ @.¢1. 2012 Lka¥ The Clinical and Laboratory Standard

PAMA DANIFASES uay waum LA

Institute (CLSD) Wl e.61. 2014 laeustasumeUalias
ANNUANTNAUILGILGMIFINTIBENI NANMINTIA 11

a5 - Ay .
fauldnTIa Tieashenildasa waerdnmslumua

N T T mem

A (9197 1) Zemsiden MudasumaeyAifasasnasta
e huazanas g lumngn sanhamsulana LA 1
Leneenu”

ANMIANH09 Gary W. Moore wazanssudl 2017 wy
1 1 2% A wva 9/3
mslfusamemsnsaa LA luvasufodns Toelddusan
M99 screening test, mixing test ¢ confirmatory
test FNNAIOY (MuwIMILUTG ISTH 2009 wae BCSH
2012) awliinaautaasludusan mixing test Foudnaxn
vl blansnsnasanyluiheffusnnmes LA Tuwanssn
i o 1o nuiedsunfeuddudunaulumsesa LA
screening test, confirmatory test e mixing test &
MOV (NHLUINILPTIR CLSI 2014) §131I0AAMINANAAL
Yanalumsnsialfoehsnn wonafinsewins normalized
ratio dSUMIuLanaNTITEslaMENHTIANG LA

L7 J o | % ;gﬂl
Ahengusisnandsnnii

onaefl 1wl fiiFuaseunerh lumaasam lupus anticoagulant

FaNasan

wwaeUfa

ISTH 2009

BCSH 2012 CLSI 2014

MIFENTDENINAFDL

wWhBIWaFNLAUMITTeN 2 @39 (Double centrifugation)

wanmI e DRVVT Way APTT
TUGDUNITATI Screen-mix-confirm
MIMFaIUUNG WaenamaaseuUNG luusay

(normalized ratio)

mMIMNAAGA (cut-off)
M3 ML LA ratio lng/aefe
PaanniaalWalafiuaneari

Mixing test

myutana LA Twlumenung

WUMINOFDU

99" percentile

‘ c o 4 9%
MMILihraston duaan
screen Y1391 confirm
NeNeE NP dagm 1 : 1
warade ICA sialfqadind
N

Wi

DRVVT 337U APTT
WROWANMTAY ©)
Screen-mix-confirm
WIenueaaseuUNd lusay
FUMINOFIU
97.5" percentile

. P
mmILishaaston uiuaan

screen 3618 confirm

NN NP dadm 1 1

Weih

DRVVT Way APTT uas/vi3e
WANM3B ©)
Screen-confirm -mix

ITOEMNANYDITIID

97.5" percentile
msudashansdanliduaon
screen ¥1361¢ confirm
WeiNene NP dadu 1: 1
wanadne ICA vi3aly
@@@T@ﬁénmnz

weh

APTT, Activated partial thromboplastin time; BCSH, British committee for standard in hematology; CLSI, The clinical

and laboratory standard institute; DRVVT, Diluted russell’s viper venom clotting time; ICA, Index of circulating antico-

agulants; ISTH, International society of thrombosis and hemostasis; NP, normal pooled plasma
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M9 2 Msulanan1IaTa lupus anticoagulant

L —
— Mixing test madana
Screening Confirmatory LA Ratio t8UNY cut-off
1n@ lvhmanesiou lvhmanesou lavhmanesey  eraliny LA

AaUNG Un& nn wh sl fI99aNL LA

NeaUnG NOUNG NN unlaller #3972 LA (%aamﬁﬂ%mmgdmﬂ)

Reund Aeund Ypanin whlale A9 Ny LA usiehfaunfdmnamanadia
annmnaiadumaudsizeadan vizegn
sumumnendumsuishrastan

NaLING NeLING Hpanin® whla sl amaling LA wieReun@issnanataifio

anmamsfiasdutidamaudssansdon
Wiagnsumunedunswishvaadon

LA, lupus anticoagulant

unsdifinan13nea screening test Way confirmatory test IMHARALUNG uslen LA ratio HaBNTIEN cut-off AIINNIINTIA mixing test

WMEaIBInNNRGNG

mawdawa
nautana LA ausgiuwwmalfiianves§iidne
a4 9uT  4v A9y . . Y
Ganld leevhluidle Wnatinsdemanesaundnms landn
A a9y . g Xy L. ¥
mavisasia vnauInds LA visndasutanasintiugi
screening, confirmatory ba¢ mixing test MNFIDENINT

utana luemaefl 2

1a3a5UNInNITNAFAY
dasnnmIna LA Wiuwmaneaeufl lgmanmsmsna
(% © o A ;ﬁl v (% =\
q@mmmmmmLaa@waﬁqgﬂmmﬂ@mnwmHﬂfmy LaZHNG
PENIINNFIANSULANANTVAFIL  AIINaUYIINTVaFDL
o R KR [ | ::l/
msmihtstlasesiseialii
£ a N gj [ @ A
1. 12381NNILe58NRIRINGIA FILAMTAILALEDA
Sedmrasfonuazansiwionuds mavhdmiaslieng
mathuenuaasn aasUfifmsdunauathanssaia g
WNZaE S EIMITENWANEINATEATTIuE 2 ASIEND
WNANANWRLNMINANSAULAIN HanNNHAITFINaEUD
A G A X Aa A
NN NAMIUANTDILIALRAALAY (hemolysis), NFARD
anNRPLNG (icteric plasma) visawanagudl sk (lipemic
plasma) ¥30 b fiasniladumaiisnsnsnsuniumsians
A v zﬂl % wal ¥
@@ﬂamamﬁqmaLmaqamhmvl,@
2. WANSSNIIMILLTIUNISHTIFI9LRE0

. 8 o v G o A Aa v
Warfarin "NL‘]J%EJWﬂ%ﬂﬁLL‘N@]’JGIJBGLa@@‘ﬂ%&mi‘ﬁ

vy AV o . <t =
W% WU @mwvlm‘um warfarin {WIRINM AwHNE
TUMUMINGFY DRVVT a@wmnesday APTT a1adlen
Y A A A X & v .
maudsdhvnsdannfivarnawantas lumsnsa mix-
. 1 [~ A Y @ all ¥
ing test XD ANMIUddvnsRon WnauMLUNG 6
aehglsfienailnemsfnn e warfarin MSHaNTLL
lam3e19Ia LA™
Unfractionated heparin (UFH) %38 low molecular
weight heparin (LMWH) WU vhiiAanauindaasly
MINAEaU LA Y4 screening W&y confirm fTUMIaTIA
L Y o o A va\ ¥ X
mixing test AW e WnaUMEUawEe W o uglpjt)ae
Aldsuenanansaueniugile APS Iéannsnsna throm-
bin time (TT) w8y reptilase time (RT) mnRenaandn
dosama LA ludihedlésu heparin asidenldheniid
heparin neutralizers™
Fondaparinux §1&1307UMUMINagauyy APTT
o v 6o Ay \'Ll/v 33 v
uaz DRVVT Wazasenagdaiusiunamyielasuen® o
;’j = ° ) 1% L 1 v
AUNNRANNINTUGDINTIA LA M@ma AMETIANUL
Suenessdialy (trough level)
Direct oral anticoagulants (DOACs) Wuenfisiany
. £ T P v
mmﬂumsaaﬂqwﬁ I@mmmﬂmqwuwaaum FXa 3w
rivaroxaban, apixaban 8¢ edoxaban LLazﬂdmﬁﬁmaﬁuﬁq
Flla (direct thrombin inhibitors, DTI) \16?TLLﬂ' dabigatran
Fenuhansnsovh iAanauantsaslumaneseu LA oy
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fiwasumummesay DRVVT vhisienmsudesnenath
son” fmaawithedlesuenlundy DOACs ufasiissiy
?Ja@msluwmam@‘%mdmﬁ@Gﬁwﬁm‘ﬁ@j@hﬂﬁmﬂﬁ@ (lower
limit of detection) fiENaNINILMIHMIATID LA 16 mnd]
arwdniudasrma LA ufiheitldSuenlunds DOACs

% | avsuinseiaEag

(% 1% ] v Q.Il
MITNLAIWENRENItan 24 Tl
mMIang

Uy c{ (% [~ A A [~

Hihennedadamaudehzaaton asilammudeizes
BAENINIUNG T9TUNMUMINTIVIAMIENANMINMINTIA
Somaufesnaaaion wanauInLaastiumaasa LA us
anansoun e Wnausnduasla uduaaunss9aa mixing
test GNNYNMINASELLET IHaLINGD LA WavaaIn
wh e Wndusnduadlu mixing test AstuiudEMIsTIa
Soszstuiladmsudesmasifion (factor assays) Withess
Y DA IBInNHAALNGIaINVaFaY

U t:;d U 1 (% @ o A 1 ° U

pLhenliansmusiaiadunmaudehzasion wuh oA
MMILT9699 800 [UN1IMTY9 LA 719 screening test UaY
confirmatory test &M% ANV klansnanud o ndusdn
asnemMIinLBnmaalnae Wiomadin NP ludums

. 14
$1379 mixing test »LGW

a5

M3 LA lunaasnvasfihediumsasafisdy
dwsumaifasiunne APS Twlsumelnedilaiduiiuns
vaneag lsnsnsnvi e lutasfidmssesnlsmentig
Wasnniismaesiangeennvaaduaau  gnIunIUaIN
vaneilade Snvsdasendeyeanafiflenadung lumaula
wa wiihilagiiasiigehendusagamsumaaadansog
uazmansiuiiulaeiedasdnlud@smhemannanen s
FINDIAMIFNENT heparin neutralizers e NaaaAMS

% ' A A 6

SUnMANMS e lunga heparin Z9iitselomidomaula
wanthssnn aehalsfimadisnsiidoiin lumsnmadnvans
Usemafidasiin faiwissdfiimsivhmmesauesd
amudenudhlalundnmauasdadtinresmmaseay sonan
if € a A{ } dl o a A |
fumndenvanidasmssaraluneidihoiameviont

! i ldld I 09:1 z d} 3
sywhemsldenle o Afinasiamanasoy visthile Wnans
neseLilnnNgRdausiueh shllgmeifiadeuayinmeihe

1 a a A |

pthafltlsyAnsnmeialyl
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