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Abstract: Prevalence of Carbapenem Resistant
Enterobacteriaceae and Carbapenemase Genes in
Lerdsin Hospital

Parichat Boonrod, MMT., Apiwat Pornsiriwatanakul, B.Sc.

Lerdsin Hospital, Silom Road, Sri Wiang, Bang Rak, Bangkok, 10500

(E-mail: parichat.br@gmail.com)

(Received: 29 November, 2021; Revised: 5 January, 2023; Accepted: 1 May, 2023)

Background: Carbapenem Resistant Enterobacteriaceae (CRE) is a global problem including in Thailand. Most
prevalence studies are conducted at the phenotype level because studies at the genotype level have many limitations,
especially in terms of cost. Objective: This study aimed to determine the prevalence of CRE and carbapenemase-
producing genes to assess the situation of Lerdsin Hospital. Method: Routine reports from 2017 to 2021 were analyzed
for the prevalent study. 48 isolates of Klebsiella pneumoniae (K. pneumoniae) and Escherichia coli (E. coli) from
four groups of specimens: blood, urine, sputum, and sterile site that showed carbapenem resistance by microbroth
dilution, were tested for blaKpc, b(aNDM, blaOXA_48, blawM and blaIMP by multiplex PCR technique. Result: The results
showed that carbapenem-resistant K. pneumoniae and carbapenem-resistant E. coli had a rising trend. In 2017, the
number of cases of carbapenem-resistant K. pneumoniae was 31.42% and carbapenem-resistant £. coli was 1.39%.
It then increased to 38.83% and 3.55%, respectively in 2021. The highest prevalence was found at the intensive care
unit and mostly found in sputum and followed by urine, blood, and sterile site. Multiplex PCR for detecting five major
carbapenemase-producing genes was identified from 48 samples, of which 31 isolates were K. pneumoniae and 17
isolates were E. coli. There were 20 isolates (41.7%) found in target genes: 12 isolates from K. pneumoniae and 8
isolates from E. coli, blaNDM’ and blaoXMB were found in 10 isolates equally. The blaNDM gene was most found in E. coli
from the sterile site, and the blaoXMS gene was most found in K. pneumoniae from urine. Conclusion: This study
shows a rising trend of CRE in Lerdsin Hospital. This CRE problem is not only caused by carbapenemase-producing
genes but may also be caused by other mechanisms or a combination of several mechanisms.

Keywords: Prevalence, Carbapenem resistant Enterobacteriaceae, CRE, Carbapenemase gene

¥

UNAQYD Aoy carbapenemase vaule Klebsiella pneumoniae

pivas: amumszﬁmmsqﬂ%ml,%aﬁyam Carbapenem (K. pneumoniae) wag Escherichia coli (€. coli) tioUszidiu
Resistant Enterobacteriaceae (CRE) fuwilifugetu lu  anumsaiveslsmenuiadndu 35ns: Wiuteyananisvaaou
Homszdulansamsidlulszmalng msfnwarundinlvg  zdsaasneaeuarilidesduaindaudd we. 2560
asdnuilusedu phenotype iilesannnisnulusedu e we. 2564 Talaflves K pneumoniae waz E. coli
genotype iifasrfanaredulasianizidosdldany ﬁiﬁwa%amﬂfju carbapenem #1838 microbroth dilution
Fnguszasd: madnniiingusvasdfiosmanuyn uasBu  ndsdensn 4 nquldun idon daany auve uassdnan
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na carbapenem uagiiunTiiugsdu U 2560 Swgiei
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Un.a. 2560-2564 (p.A. 2016-2021) WosufUAng
WUle CR- £, coli §huau 17, 49, 43, 52 wag 37 318 910
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WUL%@ CR- K. pneumoniae 268, 295, 392, 474 llag 433 518
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between 2017 - 2021 in Lerdsin hospital
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vefthsiinudandugiasiode CRE gefiando
woEtheviin WUSHINTD . coli waw K. pneumoniae Ao
carbapenem Sowar 38.46 Tul w.a. 2560 wazdiwulliy
a9y Tae wugetwudosar 50.62 Tul we. 2564 wazve
fasfinuidoresndind1igedudu 2 uar 3 Ao vedtas
91833 UaenelUiwe1gsnIsuvas U wa. 2560 1o
fUasengsnITuvIBNUNIRDEEnIIferay 2539 udu
\ufevar 42.65 Tul wa. 2564 Taglul w.e. 2562 waz 2563
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mam’sﬁﬂmmwm;fﬂ,umiwuszi?a@'iyamﬂeju carbapenem
1ul,sdl’1’a K. pneumoniae Wa¥ E. coli WENFNLAIERTINREY 5
U Tuuslavdsdemsrasesuaude CR- K. pneumoniae wae
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7151991 1 WanIsnIIEIUTe CR-K. pneumoniae %9 K. pneumoniae Waz CR-E. coli ma E. coli wonauytindsadingia

wWom Jaaniy w@uny wardsdinsiausiaannda U w.e. 2560-2564

Rate of CR-K. pneumoniae & CR-E. coli in blood, urine, sputum and sterile site between 2017 - 2021 in Lerdsin hospital

W.A.2560 (2017) W.A.2561 (2018) W.A.2562 (2019) W.A.2563(2020) W.f.2564 (2021)

Total | CR | % | Total | CR | % | Total | CR | % | Total | CR | % | Total | CR | % )
Kpneumoniae | 72 12 16.67| 100 27 27.00{ 93 27 29 | 136 60 44.1( 115 35 30.43] 31.20
blood E.coli 154 1 065|123 3 244|196 3 153|170 4 235|157 0 0.00 1.38
) Kpneumoniae | 245 99 40.41| 278 104 37.41| 293 130 44.4| 363 176 48.5( 356 140 39.33| 42.28
Hne E.coli 767 8 1.04(709 33 4.65|848 24 283|894 31 347|710 22 3.10 3.00
putum Kpneumoniae | 415 144 34.70| 461 160 34.71| 446 177 39.7| 446 171 383 600 196 32.67| 35.81
E.coli 161 5 311|141 11 7.80| 95 3 316|146 8 548|148 10 6.76 5.35
sterie site K.pneumoniae | 20 2 10.00| 17 1 588| 18 6 333| 20 10 5 21 11 52.38| 31.25
E.coli 25 1 4.00( 28 2 T714] 19 0 0 16 1 625 5 0 0.00 4.30

CR = Carbapenem Resistant, % = (Carbapenem Resistant/Total)x100
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Tuden Sosay 31.20 (161/516) muddu defikandluansns
1

nan1sAnEBuReENaNFBg 1T valsmeiuia
dnduiiidisaulasanis “wdeviediiszTuasinesyiu
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ldun' bla _ .bla _ bla . bla,
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Background: Multiple factors, such as academic standards and the study environment, impact students’
motivation and performance, potentially leading to stress, burnout, and depression. Objective: In this study, we aimed
to determine the prevalence of burnout and depression in medical students in a private medical school in Thailand.
Methods: This cross-sectional study was designed to evaluate the prevalence of burnout and depression and their
associated factors among students in a private medical college. Burnout (emotional exhaustion, depersonalization,
and personal accomplishment) and depression were measured with Maslach Burnout Inventory (MBI) Thai version
and Patient Health Questionnaire-9 (PHQ9). Results: 322 (89.4%) medical students participated in the survey. The
results indicated that 28.1% of medical students had high levels of emotional exhaustion, 24.8% felt a high degree
of depersonalization, and 2.2% had low levels of a sense of personal accomplishment. Emotional exhaustion
was associated with college years, reasons for studying medicine, and perceived competitiveness in the class.
Depersonalization was associated with age, college year, and perceived competition rate in the classroom. A sense
of personal accomplishment was associated with age, religion, type of accommodation, and college admission
method. The prevalence of depression was 18.6%, and its associated factors were financial status, the reason for
enrolling for a medical degree, and perceived competition rate. Conclusion: Almost 30% of participants had high
levels of emotional exhaustion and depersonalization, while 2.2% had feelings of low personal accomplishment,
and 18.6% were found to have depression.

Keywords: Stress, Burnout, Depression, Medical students
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Introduction

Doctors are held in high esteem; however, this
profession entails many sacrifices in life. Medical education
is the first step towards fulfilling career objectives and
developing personal growth, and premedical academic
performance has been found to strongly predict the final
achievement in medical school'. Once students enroll in
a medical institute, they encounter various stressors, such
as academic pressure, high workload, financial problems,
sleep deprivation, and mistreatment’. Mental energy
is a crucial factor in their motivation to cope with the
demanding work schedules and find their own value in
being a doctor. Too much pressure over a long period
of time can result in chronic stress and lead to burnout’.

Burnout is a prevalent syndrome among physicians,
and it adversely affects the quality of patient care and
the quantity of medical errors’. In the United States,
medical students have a greater prevalence of high
emotional exhaustion, depersonalization, and burnout
than their peers in other fields’. Burnout is also found to
be associated with self-reported unprofessional conduct
and lower altruistic professional values®; furthermore, it
is found to be related to serious thoughts of dropping
out of college’. Medical students are also more prone
to exhibiting symptoms of depression and experiencing
higher levels of fatigue®.

Depression in medical students can cause
performance deterioration’ and can have adverse
professional consequences such as lower quality of
life, reduced empathy, and lack of professionalism®.
Moreover, burnout and depression have been associated
with cynicism and emotional exhaustion, and burnout
has also been identified in students who were at high

risk of depression®.

The medical education system in Thailand is
performance-driven, and all medical students are required
to pass 3-step national examinations in order to acquire
their license. A previous study in a private medical school
reported a significantly higher prevalence of anxiety and
depression in early college-year students'’. This is the
first study aiming at identifying the prevalence of burnout

and depression in a private medical college in Thailand.

Materials and Methods

Study design and participants

A cross-sectional study was conducted at a private
college of medicine in Bangkok, Thailand. Computer-
generated random sampling was employed to enrol 60
medical students from each college year in the study.
The target sample size of participants was determined
by using infinite population proportion formulae with a
prevalence of 26%". To allow subgroup analysis, sample
sizes should include a supplementary 10%; therefore,
the required sample size was at least 300 participants.

This study included 360 medical students from
all college years. Data were collected between October
and December 2019, and a confidentiality disclaimer
was administered by the research assistant. Each student
completed a questionnaire, including socio-demographic
data, Patient Health Questionnaire-9 (PHQ9), and Maslach
Burnout Inventory (MBI) Thai version. Socio-demographic
data included sex, age, religion, type of accommodation,
financial status, health status, previously treated mental
health issues, and perceived sufficiency of the counseling
system. Educational factors included the admission
system, reasons for enrolling for a medical degree, college
year, relationship with classmates, perceived competition
rate in the classroom, and Grade Point Average (GPA).

Maslach Burnout Inventory (MBI) Thai version
was utilized to identify burnout. The gold standard
for the assessment of burnout assesses three
aspects of the condition: emotional exhaustion (EE)
9 items; depersonalization (DP) 5 items; and personal
accomplishment (PA) 8 items. MBI has a high level of
internal consistency (Cronbach’s alpha) of 0.92 for EE,
0.66 for DP, and 0.65 for PA. Degrees of each aspect were
categorized as low <18, moderate 19-26, and high > 27
for EE; low <6, moderate 6-9, and high >10 for DP; and
low 240, moderate 34-39, and high <33 for PA®,
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The Thai version of the Patient Health
Questionnaire-9 (PHQ-9) was used to screen for depression
and to assess its severity. Patients are asked about
symptoms of depression in the previous two-week period.
Scores for each item range from 0 (not at all), to 1 (several
days), 2 (more than half of the days), and 3 (nearly every
day). The summed scores range from 0-27, and cut-off
scores of nine or higher are taken as positive screening for
depression. PHQ-9 had internal consistency (Cronbach’s
alpha) = 0.79 and at the cut-off score > 9, the sensitivity
was 0.84 and specificity 0.77".

The questionnaire was completed anonymously
with an individual identification code. Written informed
consent was obtained, and the research was approved
by the Hospital’s Research Ethics Committee (Protocol
number 114/2562).

Statistical analysis

Data analysis was conducted with SPSS version
22.0. Categorical and continuous data were reported
as percent and mean+SD or median, respectively.
Intercorrelations between burnout, depression, and
variables were assessed by chi-square test/ Fisher exact
test, and multiple regression analysis. P-values of less

than .05 were considered statistically significant.

Table 1. Socio-demographics and educational factors

Results

Sociodemographic profile

322 out of 360 (89.4%) participants completed the
questionnaires. More than half of the subjects (65.5%)
were female, and their mean age+SD was 22+7.3 years
old. Most participants (84.9%) were Buddhist, 39.9%
lived in rental accommodation, those with savings
constituted 64.5% of participants, and 70.2% had
no underlying disease. There are two main types of
methods of admission to this private medical college:
direct examinations by the college itself; or by the Thai
national medical colleges system. Students who were
accepted by the second round of direct examination by
the college accounted for 41.4% of participants, those
admitted by the Thai national medical college system
were 39.9%. In contrast, direct examination by the college
for international schools, first-round direct examination
by the college, and other methods were responsible for
11.5%, 6.3%, and 1% of admissions, respectively. The
majority (76.3%) studied medicine in this college of their
own volition, and 42.1% had a cumulative GPA of 3.50-
4.00. Most participants (67.4%) described the competition
rate in the class as average. The vast majority (85.7%)
had no previous psychiatric history, and 67.1% reported
that the college mental health counseling service was

satisfactory. (Table 1).

Variable n %

Sex

Female 211 65.5

Male 111 34.5
Religion

Buddhism 288 89.4

Christianity 11 34

Istam 6 1.9

Other 17 53
Accommodation

Rental 173 53.9

Own house 72

Dormitory
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Table 1. Socio-demographics and educational factors (Continue)

Variable n %
Financial status
Had savings 207 64.5
No savings 103 32.1
In debt 6 1.9
Other 5 1.5
Method of Admission
2" round Direct examination by college 133 41.4
National Thai medical college system 128 39.9
Direct examination by college: (for international schools) 37 11.5
1* round Direct examination by college 20 6.3
Other 3 0.9
Reasons for enrolling for a medical degree
Own intention 238 76.3
Uncertain goal a8 15.4
Expectation from family 23 7.3
Other 3 1.0
Relationship with classmate
Very good 155 48.1
Good 137 42.5
Average 29 9.0
Not good 1 0.4
Perceived competition rate in the classroom
Average 217 67.4
Low 66 20.5
High 39 12.1
College year
1 58 18.0
2 60 18.6
3 54 16.8
4 58 18.0
5 a9 15.2
6 43 13.4
History of previous or existing psychiatric disorders
No 276 85.7
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Table 1. Socio-demographics and educational factors (Continue)

Variable

n
Perceived mental health service
Adequate 212 67.1
Inadequate 104 329

Prevalence of burnout and depression and
related factors

Emotional exhaustion at a high level was found in
28.1% of students, with moderate and low levels being
at 20.6%, and 51.3%, respectively. Depersonalization
showed similar results, with 24.8%, 18.2%, and 57.1%

at high, moderate, and low levels, respectively. Low

personal accomplishment was found in 2.2%, with
moderate and high levels at 4.7%, and 93.1%. (Table
2.) High EE and DP tended to be found in the clinical
years’ students, while low PA was identified in second-
and third-year students but not in those in their clinical

years (Figure 1).

High Emotional exhaustion, High Depersonalization and Low

Personal Accomplished on each college year

50.0%

0.0%

Percent of participants

3 4
Year of study

I high EE [l high DP [l Low PA

Fig. 1 Comparison of high emotional exhaustion, high depersonalization and low personal accomplishment

among different college years

Common factors related to high EE, high DP and
low DP were age, religion, type of accommodation,
admission system, college years, reasons for enrolling

for medical degree, and perceived competition rate

Table 2. Burnout level of participants (n = 320)

in the classroom (Table 3). Depression was associated
with financial status, relationships with classmates, and

perceived competition rate in the classroom (Table 4).

Low Moderate High
Burnout
n(%) n(%) n(%)
Emotional exhaustion 164(51.3) 66(20.6) 90(28.1)
Depersonalization 183(57.1) 58(18.2) 79(24.8)
Personal accomplishment 7(2.2) 15(4.7) 298(93.1)
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Table 3. Related factors of burnout score by multivariable linear regression analysis

EE DP PA
Factors
Coefficient p-value Coefficient p-value Coefficient p-value
Gender: female 1.26 .36 -1.27 .064 1.21 .381
Age (years) -0.72 .106 -0.67 .003* -1.08 .018*
College year (years) 1.56 .015* 1.54 <.001* 1.13 .086
Religion
- Others 0.7 742 0.04 974 4.4 .043*
- Buddhism Ref
Accommodation
- Rental 0.47 768 -0.04 .962 33 .044*
- Own house -2.27 .254 -1.82 071 1.54 .450
- Dormitory Ref
Method of admission to
the medical college
- Examination by college
-1.29 336 -0.66 .335 0.99 475
itself, domestic route
- Examination by college
itself, international -1.5 .480 -0.38 723 6.93 .002*
route
- Thai medical college
Ref

system
Reason to study medicine

- Uncertain goal,
expectation from 5.29 .001* 0.57 .495 -1.22 .459

family and others
- Own intention Ref
Perceived competition in classroom
- High 5.32 .008* 2.83 .005* -1.86 .358

- Low/average Ref

*Significance at p-value <.05, Ref = Reference

Table 4. Related factors of depression by multivariable logistic regression analysis

Depression
Factors 95%CI
Odds Ratio p-value
Lower Upper
Gender: female 1.66 0.74 3.67 214
Age (years) 1.04 0.8 1.34 784
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Table 4. Related factors of depression by multivariable logistic regression analysis (Continue)

Depression
Factors 95%CI
Odds Ratio p-value
Lower Upper
College year (years) 0.82 0.56 1.2 312
Religious
Others 0.83 0.24 2.88 771
Buddhism Ref
Type of accommodation
Rental 1.89 0.72 4.95 .193
Own house 0.59 0.16 2.24 444
Dormitory Ref
Financial status
No saving, indebt, others 2.47 1.18 5.18 .017*
Have savings Ref
Having existing disease 1.74 0.79 3.85 .170
Method of admission to the medical college
Examination by college itself, domestic route 0.87 0.41 1.85 719
Examination by college itself, international route 0.12 0.01 1.05 .055
Thai medical college system Ref
Reason for studying medicine
Uncertain goal, expectation from family and others 1.12 0.46 272 811
Own intention Ref
Perceived competition rate in classroom
High 4.98 1.95 12.68 .001*
Low/average Ref
Relationship with classmate
good/very good 0.14 0.05 0.44 .001*
Average/not good Ref
Cumulative GPA
<3 0.93 0.37 2.35 871
>3 Ref
History of previous or existing psychiatric disorders 1.36 0.52 352 .530
Perceived mental health service
Inadequate 1.23 0.55 277 .609

*Significance at p-value < .05, Ref = Reference
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Burnout and depression

EE and depression had a correlation of 0.59 (p
<.001), DP and depression of 0.36 (p < .001), and PA and
depression of 0.01 (p 0.817).

Discussion

Our results showed that more than half of the
participants had low levels of EE and DP. High EE and
high DP were found in only 28.1% and 24.8% of the
participants, respectively. These figures were lower than
those found in previous studies in the USA (52.8%)"
and China (40%)"® but at the same level asfound in a
Korean study (28.1%)"". High DP was found in 24.8% of
participants, lower than those found in the USA (25.8%)*®
and Korea (40.4%)".

A low PA was found in 2.2% of the participants,
which was much lower than in Korea (25.5%)" and the
USA (30.8%)"®. There has been no previous study of
burnout in Thai public medical schools with which we
could compare our findings. The PA item measures the
participants’ feelings about their professional competence
and achievement. In this study, 93% of participants said
they had high PA; therefore, participants clearly felt that
they had a positive self-evaluation. This is different from
the results of a previous study which reported that PA
increased incrementally with the shift from being medical
students to being residents and that it reached its peak
in their early career as physicians’. The prevalence of
depression (18.6%) was close to levels found in a previous
study in a medical school in Thailand in which it was
found to be 19.6%.

EE and DP were significantly related to educational
years, with medical students experiencing much more
stress from studying in senior educational years. Students
in the clinical years are exposed to more stress than those
in the preclinical period, and this is similar to the findings
of a previous study in the USA”".

EE and DP were also associated with reasons for
enrolling in medical college. Participants with uncertain
goals or with expectations from family and others to
become doctors were significantly associated with high EE.
Students who applied to medical school due to personal
motivations, such as intellectual curiosity, professional

autonomy, altruism, or human relationships. were found

to be at low risk of burnout®.

Perceived competition in the classroom was
strongly associated with EE, DP, and depression. These
findings support those of a previous study, in which
relaxed learning commmunities were significantly associated
with less EE, less DP, a better quality of life, and greater
empathy?”.

Depression was strongly associated with financial
status. Studying in a private medical school entails high
costs and is a drain on savings, and the importance of
this is supported by the results of earlier research which
revealed that university students perceived financial
status as having a statistically significant influence on
their risk of depression™.

Relationships with classmates were strongly
associated with depression. A depressed mood can lead
to intolerance from students’ acquaintances; depressive
people avoid social activity, and their peers who do not
understand this may interpret it as hostility and react in
a similarly unfriendly way. These relationships suffer as
time goes by, and the depressive person often ends up
feeling isolated.

Our report found that EE and DP were strongly
related to depression. DP caused more impaired
relationships, manifesting in a callous attitude or
detachment. Both EE and DP have also been suggested

to be diagnostic criteria of depression”.

Conclusion

This is the first cross-sectional study of a private
medical school in Thailand. The reason for studying in
medical college, clinical year, and perceived competition
rates were associated with burnout, while financial status

and perceived competition were related to depression.

Limitations

Firstly, this study was a cross-sectional study
conducted in a single medical school, and its results,
therefore, might not be representative of other medical
schools in Thailand or elsewhere. Secondly, our results
did not report the causal effects of risk factors of burnout
and depression. Thirdly, participants were from several
different departments, and variations in levels of course
difficulty might have confounded the levels of stress.
Finally, some factors were subjectively evaluated, such as
relationships with classmates and perceived competition

rate in the classroom.
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Background: Antimicrobial resistance (AMR) is primarily found in hospitals and tends to steadily increase for
various reasons. The World Health Organization prioritizes the the ESKAPE bacteria group, which includes Enterococcus
faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa,
and Enterobacter spp. These bacteria are commonly found in hospitals for bloodstream infections (BSI), which
can be community-acquired bloodstream infection (CA-BSI) from home or community, or healthcare-associated
bloodstream infections (HA-BSI) from hospitals. At present, there are no studies on community-acquired antimicrobial
resistance compared to that in hospitals. Objective: The purpose of this research was to study the situation of
ESKAPE bacteria antimicrobial resistance organisms identified in HA-BSI and CA-BSI patients, in order to develop
an AMR surveillance system, plan for appropriate treatment, care, and discharge for these patients. Methods: This
retrospective study reviewed medical records of all hospitalized patients with at least one positive blood culture
from recognized pathogens, from January 2018 to December 2019. The medical records were reviewed by infection
control nurses (ICNs) using a standardized case report form. Results: 1,806 sample cases were analyzed, with gram-
negative found in 77.8% of cases, compared to gram-positive bacteria. The ESKAPE bacteria antimicrobial resistance
organisms were K. pneumoniae 40.6% (404/498), S. aureus 32.9% (164/498), and A. baumannii 10.0% (50/498),
respectively. HA-BSI was found to have 18.4% MDR, 38.9% CRE, and 20.0%. VRE CA-BSI excluding POA was found to
have an MDR rate of 6.0% and CRE of 2.8%, while POA in CA-BSI had an MDR rate of 16.7% and CRE rate of 9.1%.
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Conclusion: Antimicrobial resistance is prevalent in both HA-BSI and CA-BSI; thus, it should be managed both in

hospitals and communities, which includes people, animals, food, and agriculture, following the environment for

one health model since there are many factors involved.

Keywords: Healthcare-associated bloodstream infection (HA-BSI), Community-acquired bloodstream infection

(CA-BSI), Antimicrobial resistance (AMR)
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1§98 (hemoculture positive) Inegfiutosusudoya
Town wmmamuqmmﬁw‘g@; infection control nurse (ICN)
F3l#3uns standardized dmiumaiudeyaiitaelu case
record form srunsRiIsanaNEMsIRnl e Wanunsn
Futdayaldasudrusasmiiouty mndududuteyanin
NIzl Lﬁaﬂ’uﬁﬂsﬁagaﬁﬂﬂ msldansaiunaonidons
dunans Measdennisinide uazaTnnalsn saumanslé
Fupduaain vestheiiinsfndelunssuaien aduuuy
Wivdeuadthe asivaeuANgnissauysaivasuuiuloya
Vet LLazL‘hLLUUﬁuﬁﬂﬁayjaﬁﬁﬁmauamymﬂué’a 110unn
IfswaUses1atu (identification number; ID) iiown3eunis
Aasrideya lnedan1s clean data TudwsivaziBensing 9
Lﬁ@‘lﬁsﬁa;ﬂaﬂsuﬁau a“]’mmsﬁﬁa;gaai"]LLuﬂﬁﬂaﬁJﬁﬁmsﬁmﬁamu
nsvuadenidu 2 ndu 1¥un HA-BSI uaz CA-BSI 9ntusuun
miamﬁ'ﬁyat,l,azﬁ;a%wﬁwu Tnesrenuduraud Sevas uay
nsnwifldiunssusesnamEns TN ISt uar S es T
39 Tsmenunauninus1vsd weiluiuses 62/2564

AtleuAnNN

1. MaResdiugadn nefe msnesmeategadn
fifsesdugain uasldlddlunisdnuigadniy
(antimicrobial resistance; AMR)

2. namsATIIERenNEenfiduLn (hemoculture
positive) nefia MITBnuHaNATIAMesUFTRNNS fith
Avdsnradenlusuiiumamztonnatiineuar ey
wawilo isolate wuide wa identification faszey genus
ey species EZJENL%EJ?;WU 'iaimzﬁ antibiotic susceptibility
ﬁuadL%@Lﬁaﬁﬂﬂajmﬂﬁaﬂi%m antibiotic figldlunnssnu

3. Recognized pathogen #1889 qa‘“‘uwﬁﬁdﬁlﬁﬂhﬂ
Taun a;a%wﬁda’iﬁﬁmisﬂamL?ziya‘l,uimwmma WU E.faecium,
S.aureus, K.pneumoniae, A.baumannii, P.aeruginosa,
and Enterobacter spp. Hudu

4. Common commensal #1894 qa%wﬂszﬁwﬁu
lairelviiAnlsa léun 9adnitendeognufaniia m v desun
mafumela MaAueIg mMasuszuulaaiziazszuy
duus FsdanlnglaviilviiAnlse

5. Multidrug-resistant bacteria (MDR) ns1gfis 9a%n
ﬁﬁamammmamwmaﬁumu mﬂmsmsnmwawgumms
ﬁwmmamammuaa%wamquaamuﬂau Imaqamwawama
sogNnYlin

6. Carbapenem-resistant Enterobacteriaceae
(CRE) u1e9le 9a3nngy Enterobacteriaceae inesiagn
carbapenem dladamils Taegaiwngui léun Kiebsiella
spp. E.coli Wwag Enterobacer spp. Hudu

7. Vancomycin Resistant Enterococci (VRE) 31881
8INNGU Enterococcus finosioen vancomycin 1AgaTn
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n&u Enterococcus 19 E. faecium wa E. faecalis

8. Healthcare-associated Infection (HAI) #u1g
famshadolulsmena lnefieinishaidondssulily
Tssmenwa st 3 Yuufiu Tnedutuiidifumssnulu
T5emeua (admission) Whufudi 11

9. Hospital associated blood stream infection
(HA-BSI) Wanefagiheiiinishndelunszuaden Tasiinty
wdimsinwsihlsmenuaneustTuil 3 Guduld'e

10. Community-acquired bloodstream infections
(CA-BSI) vanedis msdmdelunszuadoniiinandunde
gury Ingnunisinideiiiatunouinudlulsmeiuia
< 2 fudgnue

11. Present on Admission (POA) vy msdnielu
nszuaidendiffiiadnsunmssnululsmetuia < 2 Juufiu
windusn§nudalulsmenunatiniely 14 furountsinw
flulsmeuandail

12. CA-BSI 3573 POA vneds nshnelunseua

BeafiRnanthuniewmu Inewumsinieiiiatuteusnw
falulssneuia < 2 Juujiu

13. CA-BSI 1wz POA vanefle msfnitelunszua
Bonfiinanthuvieymu Inewumshindofifatuteusnu
flulsanenua < 2 Julfiuwagnauansnudmlulsmenua
g1ty 14 Suroumsdnwilulsmeunansil

HWa

D w.e. 2561-2562 TfUaeiidadiret1udonile
psrnnIzLdeqadn luesUfdinisgadainen
Tsmeuaundmuswsinmun 1,806 518 {Junsiade
HA-BSI Sesaz 12.7 (229/1806) CA-BSI lisau POA Sovas
84.1 (1519/1806) way CA-BSI aw1z POA Sasay 3.2
(58/1806) danandlunsng 1

3.2%
{58 57m) 12.79%
..-—-—'_'_'-‘_-_._
(229 590)
HA-BS

g CABS| Ty POA

B CA-BS! s POA

N3197 1 fevazveensiniie mugadniinunnuansinzdelunssuaden U w.ea. 2561-2562

NUIATNTINTUUINUAZINTUAU TnenuRalnunsuay
o v = =~ a' a' v
wnfian Sesar 77.8 Fagadnunsuauinunnian laun
E.coli $owaz 25.9 5938311 louA K pneumoniae Sovay 11.2
waw A.baumannii Soa 2.8 NUFIRU JTNUNTUUINWUTOLRY
22.2 @dNLNsUUINANULNNTIgalauA Streptococcus spp.
Sowaz 10 5098901 16N S.aureus Sovaz 9.1 uay E. faecalis

Fouay 2.3 MUARU Aandlum1sIen 1
Tu HA-BSI wugadnunsuauuniignsasay 75.5 &9

a d' :4' Yy L v
JaTnuNINaUTINUNINAanlawn £.coli Sovaz 15.3 50983
Toun K.pneumoniae 39vay 14.0 way A.baumannii Soeaz
11.8 9udWIU JATNUNTUUINNUTBEAY 24.5 Faadinunsy
dl dl v 1 ¥ v 1
vInimunnfigalaun S.aureus Sosaz 13.5 503891 o
E faecalis Sovay 4.8 Aauanslumsnei 1

Tu CA-BSI a1z POA wugaTnunsuausnniignioas
82.8 YaTwunsuauinvndigalaun £.coli fovaz 37.9
59989 LAl Kpneumoniae fovay 15.5 @TNUNTUUIN
wu¥euas 17.2 Gagadinunsuuaniinumnnilgaléun S.aureus
Sovay 6.9 s098%UN oA Efaecalis 5ovay 5.2 AILEAS
Tupnsnadi 1

Tu CA-BSI laisam POA wugaTnunsuausnniigniosas
77.9 Yatwunsuauiiwusnfianldun £.coli fovay 27.1 50949
11 liwA K pneumoniae Soeae 10.6 9aTnunIuuINNUToae
22.1 %aﬁ;a%wmemﬂﬁwuu'mﬁqmlﬁ WA Streptococcus spp.
Sovar 11.3 509091 S.aureus $ovar 8.5 fauandlumsnedi 1
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7131991 1 UARaInAnuINHAM BN zdalunssuaden U w.e. 2561-2562 Iuunauanvugn1sinide

CA-BSI
HA-BSI .
1wz POA laisau POA
No. of
. n =229 n =58 n = 1519
. isolates o

Organisms per % No. of No. of No. of

; isolates isolates isolates
patients % % %

per per per

patients patients patients
Streptococcus spp. 180 10.0 7 3.1 2 3.4 171 11.3
Staphylococcus aureus * 164 9.1 31 135 4 6.9 129 8.5
Enterococcus faecalis 42 23 11 4.8 3 5.2 28 1.8
Enterococcus faecium * 15 0.8 7 3.1 1 1.7 7 0.5
Gram Negative 1,405 77.8 173 75.5 48 82.8 1,184 77.9
Escherichia coli 468 25.9 35 15.3 22 37.9 411 27.1
Klebsiella pneumoniae * 202 11.2 32 14.0 9 15.5 161 10.6
Acinetobacter baumannii * 50 2.8 27 11.8 1 1.7 22 1.4
Proteus mirabilis 49 2.7 3 1.3 1 1.7 45 3.0
Pseudomonas aeruginosa * a7 2.6 14 6.1 2 3.4 31 2.0
Enterobacter spp.* 22 1.2 4 1.7 2 34 16 1.1
Other** 567 31.4 58 25.3 11 19.0 498 32.8
Total 1,806 229 12.7 58 3.2 1,519 84.1

*qa¥nnelsAngu ESKAPE
** Other 1ugadnunsuau du 9 finu el 1-5

¥

9adnngu ESKAPE finoraendugadwnguddny

QaBnneal ESKAPE fifosianmansuuiu; MDR d1miu
CA-BSI tawy POA Anidiu Jowaz 16.7 (3/18) Tneiiloduan
nshegusazgaTnnui A baumanni feenuniian Sovaz
100 (1/1) se%anlaun S.aureus Sosaz 33.3 (1/3) uay
K.pneumoniae $o8ay 11.1 (1/9) diun1snenesn
carbapenem Andu fovar 9.1 (1/11) Taewdloduannis
ﬁaaﬂLLdazqa%WLaww Enterobacer spp. 5988y 50 (1/2)
LAZNUNADEN vancomycin Anwdu §eeag 0 (0/1) Aauans
Tups1eil 2 uas 3

9ATNNEGU ESKAPE firerosmaneuudmsunsin
elummulsisan POA; CA-BSI lsisau POA Anulu Sovay
6.0 (22/366) lasiiloduannisiosudazgadnnudd
A.baumanni ayamuﬂﬂﬁqm Joway 22.7 (5/22) 5048311

eun S.aureus $ovaz 7.0 (9/129) way P.aeruginosa Sovay
6.5 (2/31) a".lumi(ﬁaﬁiam carbapenem Antdu Sovay 2.8
(5/177T) IﬂaLﬁaﬁwmmmi?ﬁ"amLwiamga%wwuﬁammww
K pneumoniae Sovaz 3.1(5/161) LAENUMSABEN vancomycin
Aoudu Sowaz 0 (0/5) fauandlumsned 2 uag 3

9adwngu ESKAPE finesiesmansuuiudmiuns
Anidolulsaneuna; HA-BSI Ay Soa 18.4(21/114) Tne
demumnsiiesusaggainnudn Abaumanni #oen
wniign fevas 44.4 (12/27) sesaunléiun S.aureus Sovaz
18.8 (6/32) wag P.aeruginosa owaz 14.3 (2/14) dun1s
Aesteen carbapenem Amu Sovay 38.9 (14/36) Tnaiila
Aumnshesudazgadnnuiesanis Kpneumoniae
Sovay 43.8 (14/32) LAENUASHEEN vancomycin a4
E. faecium Anvdu $owaz 20 (1/5) fauandlumsnad 2 uag 3
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So1snd
nan1sANwIgaTnAnUluNsELaFen WuLNTUAUNIN

a A o = A 10, 13-14
‘1/|Ej®L’UULQEJ’JﬂUﬂﬁﬂﬂ“H’WlN’]mﬂ

AUN 3 d1AULIN
laun E.coli Soway 25.9 (468/1806) K. pneumoniae Souaz
11.18 (202/1806) wag Streptococcus spp. 3088y 9.97
(180/1806) Faqadnlugvae CA-BSI gsnd1 HA-BSI (fey
7 Wi (229: 1,577) uazqadniiny 3 d1duusnues HA-BSI
willourtu CA-BSI Tu 2 ddunsn widduil 3 wu S.aureus T
S aureus sinmududorielsalulsmeuia ag1lsfiniy 9atn
7 WHO T¥anuddgysaai3enin ESKAPE bacteria laiflqadn
E.coli aagie enaflasnandiliifanishosdugatn
nauddsy 1y Carbapenem uag Colistin annwiniugadin
319 lundu ESKAPE bacteria Tnsfoyaain quéithssfade

v
= v ]

AogIiUATNLIYIA (NARST) wudt Tull w.e. 2561-2565
T3 n15A0eN 1.3 - 4.0 % Bwni19aTndu 9 Tungu ESKAPE
bacteria*®

CA-BSI a1z POA i1 3 dduusnimileuiu HA-BSI
g1 duldldan denadunisfnelulsmeiuiaainnis
Re-admitted a1elu 14 Ju ga¥wngu ESKAPE fifaen
natgvuy (MDR) wulu ngu A.baumanni, S.aureus,
K. pneumoniae g P.aeruginosa 13 CA-BS| wag HA-BSI
WU A.baumanni A mareuuy Wuawiudl 1 eradulyle
o= & v = N o & oA
7 fnnsheeiugatnluguyu vsedmaluanusiaiionin
nsfegnuadnlulsmeIua Weswn A.baumanni i
wulugUag ventilator associated pneumonia (VAP) #isiaail
nsldedugainuazenviliiingadnasenle

N3REEPNURATN I UYLTUE WAL TS AAN
nsldedugadnlunisshulsadadouuaiisenslununay
doTludSunagesiunUseuruausaYee A uaTnAL
Smveeillaglddesdludunvddmalidouuniisens
Isruaziousyduinnshoenagnemias uonanilludu
geamnsIuNaesdn idadinsinersuaadnadluluenms
v fa v v a 1 t:;lll X3 a d’l
dnidnie erduaatnivanldulngifiaeiimsvuidouasly
Tudwnden Fezlunsziulivewuafiseluduindondsu
U ydﬁl ! ¥V
flinedaels

Wednsgrinsiadenesrnugadn linun1shoen
VRE Tuguwu lagen vancomycin danudidglunissnum

a & Yo o N & =
MsAneTuRse waglddmiuuuaiisaunsuuiniisies 3
wuveglunislderviatlulsmervia wareravilviinns
& P < = o XX = Y
Aoeld agdlsfiniu nsfinwnilfadeneslugusy Jalade
v doqud oo & v N oA a o

wanfviliideuuafisenoedinugadn As Manuuailisewny
dudaiugiulatninieu wugtheiiaenwvensniaudn
=Y 1 a = o ' Y a &
Wermesewinulatn Weuuafisy nelsavendniauniiogn
Mdald fhemeanlsalensniaudinide uieilasudaiing
AouuATEdu 4 Nendueglusaniey Ewmds Fasun dld)

e TnedeuuafiFewaifilnndesfugatn asgnvitane

TUdhe druowuaiiseineresasdiraguazaniiudiuay
Wnduunuige Ngnvianeluld daueuueiieiinelsaven
o a & A aa A A o ] v |
Sniau fnwerseuunfiiiuduiondueglusanieilatheie o
v N o’ ° ' =t i = o &
fugadn Ngnvinaneludiumils undndrumilsenaimunause
NIRRT ULV DRBE A UYaTNDY  lame*
N"3AENRILYATN CRE Weilnwuvee laun £.Coli kay

Enterobacter spp. WagHaINAITIILIU .. 2000-2021
WUI1 K.pneumoniae Aoy carbapenem wn#ian’ lng
Uaduidpsnidagylunis@nionse colonization fae CRE A
nslasugndugadn 1w fluoroquinolones, cephalosporins
- @ v o a o Ao o o«
50 carbapenem tWudu uonanifdlidadedu o Nduus
fun1sfne CRE laun msiudaefisunss, fuaeiiiald
o N i o o v A '
Suniswasuanglunsegnuiesiviznisldiniestiemsela,
maueusnwiulsmenuadunanuuazdUleildaeau
naoadenmdIunaIIeasaIutaane NdAynisine
CRE uaz VRE 9adnanunsnendeuagludldlauny 6-9 ieou
Favilanusanelsalufissuuduvessunewazinsely
fayanaduls® FafinnnudrAguinlunnnsnistdesiunisuns
N3A8P8 Warn1TIeuNuI e

dasJ

2
N A

yagninulunszuaionvedlsmeruiaunsnus sl

[

drulvgiidunisindoainyuau walinanunifdudiures

CA-BSI Lawg POA Tasan1sAniwugadn 3 difunsnves
HA-BSI wifloufu CA-BSI il POA enaidululiih fanadu
nsamdelulsmenuianinns re-admitted 81 aneflu 14 $u
wnluniidu qadwioswmateru uas Aeen carbapenem
Tunguilinnndt CA-BSI lalsa POA FanadilélndiAssfiunu
Wotiuu™ Tl w.e. 2561 finu CA-BSI iy POA 17 518
Irsunsitedelsannnssnundadiiudifesay 23.5 Hu
nsRmlesruumaiiulaans uarieras 17.6 \Jumsinide
sruumaiwnela adwinuanlvgléun £.coli fevas 47.1
(8/17) waganAdofisualul w.a. 2560-61 wugadwainsa
nMswsdennszuaden Lﬂuqa?‘uwﬁyam Sovay 62.5 uay
Athededinnelu 14 $u Seeay 57.7 * Fefianadululaun
fezdinadunmsindelulsmenu1asnns Re-admitted
1 melu 14 Su
otslsfimunwugatniesluguul eradululs
1 Tugmeuiimslduainiliveneay Wy Jeenfuies
nsldylugnanmnssunsinsaaiiugetu videwneléuendu
adnanlsmeuIaNnou faannsaseseninuideluouan
LﬁaLU%'EJ‘ULﬁauﬁwﬁumaqawsﬁuqﬂssm (DNA sequencing)
¥4 HA-BSI indlauriu CA-BSI el agnslsazanunsawile
Haymldmssspiiuanndsiu
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NnuansAnwliny VRE Iuﬁmiu %&m vancomycin
ey lumsdnwnmsiaidosuns Jmuveslunsldn
yinilulsmeua feillomarhlAnnshoslulsmeuia
1# Ssmsseinse sl uasihss Timsiosndugadn
Pl

Mnssdufingnutomed ornfosimunszuuns
Snwwagdwiegine eangtanisel lumsnduidhinunei

LA T

v

ADYIRN

aunsadesiula dnsusmsannIs lieanns

e

wgafnegraysanmslulsmevia ddsianudidy
w10 launnisanuaunisldendmuaadn uazihse Jsnsiiege
fogn 1ngFBIaNIUUTTUULAEINNINTMT lunsatunw
syisazloaiun1sinInszaeenes) Weandnisin1sve
wazidedinnidessn Jsavazviouliiiuianmnmnisli
vsnslulssneuia saiienasesensuide teuidymnis
4&” % a %4 £ U <@ 1 a ¥
fogndnugadnlvinseiulymibinsaUssinuinfnainnslden
av o = Y Ay
liwunzanlulsmeua wienisldeldmunzaluguyy
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WavDvYNISWAIUNQD83S Titration soununistA
Premedication damstiana:obiautugUoeu:isouaa
nlasuentaiduiva Paclitaxel tulsvwenuiasisdn

NBBNS KI1VUU WE.U.(MsSwauianguog), owe.(Mswanuianineduazigoons),
DU UNIBIUDS W.U.
Isvwenuiasisdd tavn 2 auuwanln waswind nsoinwukiuas 10400

Abstract: Outcomes of Developments Titration

in Combination with Premedication Regarding
Hypersensitivity Reactions in Lung Cancer Patients
Undergoing Paclitaxel Chemotherapy at

Rajavithi Hospital

Kotchukorn Wangnum, MN.S(Gerontological Nursing), Dip.APAGN,

Jetsada Maneejavakajorn, MD.

Rajavithi Hospital, 2 Phayathai Rd, Khet Ratchathewi, Bangkok, Thailand, 10400
(E-mail: kotchukorn@hotmail.com)

(Received: 1 September, 2022; Revised: 22 October, 2022; Accepted: 1 May, 2023)

Background: Achieving optimal nursing practice outcomes in chemotherapy administration is crucial for reducing
the incidence and severity of hypersensitivity reactions, which can lead to fatal anaphylactic shock. Objective: This
study aims to compare the outcomes in starting titration rate between 40 ml/hr and 20 mU/hr by giving dexamethasone
(20 mg) more than 30 minutes (no longer than 1 hour) before paclitaxel injection and dexamethasone (20 mg) at 30
minutes before paclitaxel injection. Method: The study was a cross-sectional observational study design. Participants
were 320 lung cancer patients treated with paclitaxel and carboplatin, aged over 18. Data were collected from
patient’s history, risk profile, and medical records from 1 October 2016 - 31 December 2019. Statistical analyses,
including chi-square tests, Fisher’s exact tests, and independent t-tests, were used to analyze the data. Results: The
general characteristics were not different between the two groups, except hematocrit/hemoglobin in cycles 1-2 was
associated with HSRs significantly (P<.05). The titration rate of 40 ml/hr was not different by giving dexamethasone
(20 mg) for more than 30 minutes and at 30 minutes before paclitaxel injection. However, the titration rate of 20
mU/hr, when dexamethasone (20 mg) was administered for more than 30 minutes or at 30 minutes using a smart
pump, resulted in a statistically significant reduction in hypersensitivity reactions during cycles 1 and 4. Conclusion:
Paclitaxel at the rate of 20 ml/hr was better than the original administration, particularly when the premedications
are given at 30 minutes before chemotherapy.

Keywords: Hypersensitivity reactions, Paclitaxel, Premedication, Lung Cancer, Taxanes

unnQ8go
a o o g a wa Saa
piviae: wadwsvesnisujuinisnevianaian Tu
MU Naiivnln Astieang UANISRILAYAIUTULIIVD
nsiinn1zgilauiu Nenathludnisidedinann anaphylaxis
shock IngUszaad: iaIeuiisunaansveamslvienlneds
titrate fednTFusUliIAUIERINg 40 mUhr wag 20 mUhr

1nels dexamethasone (20 mg) w1und1 30 wnd (lalifiu
1 $l9) Aeulw paclitaxel wag dexamethasone (20 mg)
Windu 30 widl A5n15: 1Wun19ideldunanuunina
davans nausegadugtisuiSsenildsuinivdagas
paclitaxel + carboplatin 81 18 Pl $1191 320 A rdesile
Wususindeyadseneudiy wuutufindeyadiuyana
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wiusIEuANILEss LYsTideu s¥ng 1 A, 2559 - 31

§.A. 2562 ’QJLﬂi”lzﬁ‘ﬁay‘ai‘ff chi-square, Fisher’s exact test
Independent t-test wa: Hadeiugnuduynna luunnsneiu
waoangu snunnuditurendeninatenisuielusey
1- 2 peadhifudAayvnadind P < .05 33 titrate 57 40 mUhr
1ngl¥ dexamethasone (20 mg) AanauwIUNTT 30 W AU
T 30 undt lalumnsinaifu @3S titrate 157l 20 mUhr
1ael9i dexamethasone (20 mg) @afauuunii 30 Wil Aulw
Wiy 30 Wift usnsnsegafitudAynieadilusoud 1 uag
4 @51: N3 titrate 20 mUhr Anuuusaia Tneamensli
punwineulreaivdawiny 30 Wi

AEAny: AMEIluAY, wieRdunnea, BuALN,
uziSelan, wnwu

unuh

TsauzSeiinu 5 duusnvadlan 1dun uzideen
winuy dldlve) dengnunn uazuzSINsEINZIMS Falush
wingheuzdaelvl 18.1 e axnuunsalen 2.1 d1u
' psAn1sewsilanainnisaldn a.a. 2030 sxdifheuzisa
Wiy 21.4 Eruay TFedin 13 auau warlusuaud o
oglutszimanisnelsiunans-n fevay 70’

Uszinelne .. 2560 wutheuziswensielmidu
dusu 4 sesnuzSsanldlugnansvdn usSeiu uavugise
Wiy wuluweene 45.57 au/Usesns 100,000 AL e
26.23 Au/UszwIns 100,000 AU T 1gANULNAS 50-65 T
warnugaaalungunnaviuas ovay 28.59 seftheunie
s1elnl sesasneglulwnUSuaumadosas 16.21° uazildna
nMadeindusiu 2 sesnnuzSeuRndetudaud .. 2557 -
2561 disnssnwmdnuszneume nmslieuaiivitniesas
21.97 59903ARTBIEN 12.13 Wazfnsoay 7.21°

@
b

Tsmewasain Julsmeiuasziunfegiuazas

Y
i SufUisueisaleniidssieiionssnw AnatRdounds
3 U .. 2560-2562 Ao 876, 925 way 995 518 wLiuInd
wwiliniay uazildnsnsdedin 68, 63 uay 71 518 Teeg
Tu 5 dduusngUagfannnssulsaneruiasyiilu w.a. 2562
Au Haw s A o & A v ax '
MTeliingUsvasAierinmunniadon viseduniisnsing
Ao v a wa
gl uunslunsuf e
YggmnunsuImsenaivndnee nsiinneil
Tfiuanen paclitaxel Ald5nwuziSvaneeiens siansly
& o o w . . o v &
vugnsnwiainuwsn (first-line drug) wazinwinisnauslu
F1vpnLLSmaudINY0ITaNe LU wnuy $ald Jon Aswe
wazd1Ae’ INADRVBILSINGIUNATIVIE 2560-2562 Tn5LY
g1 Paclitaxel wudldafinduann 2,555, 3,025 way 3,142
A5 LLazLﬁﬂmazgﬁhlﬁumﬂmmﬁmﬁ 56, 44 ez 95 ASY
vl ~ S M o ' o o X a P
9N TUANNUTA A LAITULT WU AT HUTY UTaTuLs

3

yilianudulaian LAnnsunsasiveviaanal wasidedin
970 anaphylaxis shock lngsesay 53 aziinnasaInlasu
91lUud? 2-3 wil wazdeway 78 \nnelu 10 uil dwulng
Ainlusoudl 1-2 weenslasusn paclitaxel® wansgnud
mufe duasuiguusslusounsn uveUfiaslivesu
o W ) 7oA v a o ' a a a
gumiivUnseudnll’ visemavildsuensiluienaiiusea@nsnm
mssnufivesnin® duavmmsiinnnizgilaiu ainvdngiu
fnvnngafeas Cremophor EL iU ethanol 7ilddus
ara1en paclitaxel FallUTunaroudganieviingu 9
Wesnnendlldanansoazanglutnle’ feudezdinisliouiun
FAUASUUTEMULUU 12 wae 6 Flaanausuen Faduisaasu
a @ ' ad a [V ' a v
Mdunmsgiu drdsusmseuiuiwuulng asdanaulit 30
=1 U 7 a Y U 10 1 1 I3
Wil JUeduinnisunlndifesiu’® usegrdlsinunans
Anwndansiinnuunneneiu iesainidu retrospective study
o Yl ¥V o o o = = 11
iliidednriatunstnnuieudiisukazasuneg
Tdostunsusien visen1siinnizgiilufiu nui &
diaaalien paclitaxel 9gaU150an URNT0AZATINTULS
y845 ' v v o = o aa v o fw
a9l Fanauntndlavinnsanwitadenianudunusiunis

o

Ungns

VUNQLY

dinnnzgiluiuludUvisusiieennldsueuaiiv
paclitaxel regimen wuIN3sUsUERIINTIMalLL

v
o

v v v | ad a . 12 = ' Aa
Woy 7 9zuie1osninIBAL (non-titrate)'” Fsluusag il
WAL Wy nswaveidanududuaindesliun

oo 13 .4 9 vadl o = 9 a a X
waglvifiazin® viselddsantuiinnsuuenfides « iiudy
muuUNesuiaiu Javhligaendenisiiluld aannis
Ansnudaymnisuienyn 3-4 Weu vasraiznssumsaiivrln
Tsane1u1aseit nuinisuiiewiazlasunaiiudeyaly
Ioapasudming uwigensuld insedasimaindiegly

o

FUNHININSIBUNNSANINNLNNADSPEay 8-14% Falu

(9
b

9

yaurudtlafuumaufiandaau Tneaniz3snis titrate
A b o a 1 Y Y 1
Wasulien wazsseznadulienaiividandsainlen

v
a 1

Pegralreuiuife

@
b

wiuiudr Jannuvdngrudsuszdnga
dexamethasone aaﬂqwédau 30-60 U7t Fa3allsf paclitaxel
167 3o 18laen paclitaxel asnunutiundeluane IV set fou
titrate AifiaumanvansluIFURTR Gsoravhlinisudmsen
Aarnuaaandeuld drulumsussma wunesnusnngaie
msuanenaivatn paclitaxel fifiannaududuantdeslvun
d1uu 3 v nglifazanuasvunnelunat 5.8 dalug
dwiugUaely duduasuen (ambulatory service) Tiviam
melu 3.8 42l Gedlanuuandnafuuiunvedsmeuia
T8 Adesuimsolinuamelu 3 Salustediagluuey
HUaeuen AUfTRMmmsgIuvesdinmdnUse fuguaiw
uvawd (aav.)

Feiu Sedpsnanislmlliatunduiu Tneldusslawd
nwaluladidundas fe msldiadesauaumislians
(smart pump) Bvindulusunsy titrate Snluld Tnefsen
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a

Tuane

paclitaxel $1U3U 15 ml (INFRER) AUIUUNNGD

IV Set N pactitaxel 3eldifies 1 @y andulusunsy
SnlusiAazi3y titrate A Rate Afvualy foanudiuvey
vosniznssunIg 1 JdliAvTeyalluvuzfundeuudias s
ievmmadeniifign Tednyie doauivnsenlivualiiiu
3 dalus idesndBdiundu asvildnalunszgn e
Umeflevaewiiiisntu’ uaglihiauonanisdidunun q

&2 glusiar step U 15 Wil lag

3 hiou Jeldndnnng
USumsenaziiindudu 2 wih Sandunsagaauen Paclitaxel +
NSS 500 ml snlvisnan@lumn 9 Ju
A3deliAudoyadoundais titrate MUl rate
40 mUhr @3By wagldis UsmsewAwiuuulmifde
Auseaunsane’! fedn dexamethasone TauAUBLALNYHA
du 9 Av benadryl (50 mg) oral, chlorpheniramine (10 mg)
vein, ranitidine (50 mg) vein Wag onsia (8 mg) vein nou
T Paclitaxel 30 il awimiwnndidentdisivy el
v o a o & aa = " o A
AUhesuenniiuanudndunsainuaionludluiudim
aa Tl I ! a 1
A329 LagyIolUSeuUisUsEnINe@n dexamethasone Aoy
% paclitaxel wiuna1 30 wid (laiidu 1 $2lus) edeens
Teengnanaglduiuliaud msiweazesngvidgiaandsin
1.3 Flue® wazoangvise1IuuaIetIlue wuanin1swie
18 ASI9INUIMNS Paclitaxel 517 A33 AUl dexamethasone
a0 e o y - y
AANOUYINAU 30 WY WUIUIEN 5 ASINNUIMNTYN 256 AT
ziuddalinsuiey 33Usunis titrate 910 40 mUhr anaa
W1 20 mUhr wagidn dexamethasone W3guiiteuiusyning
Tuundn 30 wad (aiiu 1 Falug) Aulineuviniu 30 uadl
ganunsuilrufen iy
uonanid danulgmnisiieuiuiveawnmeusazau
' Y] ad = g v ¢ o v v A
Ay uANUsEgunsIun1s Jbiwnmgdseuiunliviiou
Mulugthenlasuen paclitaxel 19NNTNUNMIUITIUNTIUNUN
U o A aa Y o a A a Y o o
gaditadeduinetesiumaingiiliiulaun o1g lspdseandn
Uz dRn1suie/a19919113 IUIMITYT ANMEVINEITOINIT
v v A 12 @ oA 5 Y
wazAUNTUIaen ? agiuidnstdadenieluley
Meueniienadwmanonisuien Jaduaiuiimensesm
TWannsiingiluiu iemauaues 2P safety hospital 7
v o = v A Y
FOINAILIIATINT 3 1309UANAD 1) N19d319 safety culture
2) AnuvasadaInnsiiasi way 3) anulasnduuss
v o o 9 No ¢ A ~
yAaInsnnsiienaivntn™ nediingussasdiiew3au
Wisunaawsuesnslielaeds titrate fae dnssuaultiin
Ausying 40 mlhr waz 20 mUhr 1aeli dexamethasone
(20 mg) wiun 30 wrd (LA 1 alug) neuli paclitaxel
wag dexamethasone (20 mg) WU 30 W7 LeUHaaNS
Ao v a wal ' s |
e ldlunnuiilumihenu waresdns naenausiogen
gnsliusloviludeuloveiuansnsuae

4

21SaAISNSUNISIWNE U

(0]

Saqua:3sms
AR SUNSRANTUNTIUIOUIINAYNTINNTIS T

n15398lunywdlsmeruiasin laudun1sidelaeds
WNEUNALUUNIAAAYINY (cross-sectional observational
study) iusiusindeyalugduuudounds Mnuiusieau
anudss aynamzdeudUisiunlduins uazdeya
nuszleu (HIS) lagguuunisguaguiedudnig titrate
40 mUhr 9uiia 26 81.8. 2560 wuhEms N uiengs el
sUMUUNIQUaIslvAdinag titrate 20 mU/hr daust 27 fie,
2560 quislagtu

Jsguns

\Dufaenzifeleniiunsuuinislioaiivrdagns
paclitaxel + carboplatin ﬁquémﬁﬂwﬁﬂ T59NEIU1851930
faudful 1 oA, 2559-31 5.0, 2562 neuiegadugae
unideven 320 au Tegldsusaiivitndausaded 1 - 6 wie
uNElATUIATUANLNUNITSNET wazdsau (cycle) N1g
Uimssuaiivitn paclitaxel saduliidpenii 1,000 cycle

inaein1sAnLtn

- Dumenne wagnd Aifeny 18 Yuysaituly

- Inan13n 5ot uRnisAsu fie CBC, LFT

- ld5ugnans paclitaxel + carboplatin 1Mu&1081¢
Yow 1 A%t (cycle)

Inagin1sAneen

- liifideyarniswiien vse TuitnUseTanislvienad
Urialdasudau

~enstaimindaseduseisles 2 Weu

yuafogslumsinuil usussdeyaluzuuy
dounds TnggunuunisauagUleifininis titrate 40 mU/hr
quieTuil 26 f.e. 2560 Fduau 78 T18 winuITEnINS
w’v’&naa ﬁaié’ﬁmmsﬂ LLUUﬂ'ﬁmLLa"ﬂmjﬁﬁmi titrate 20 mi/hr
KausTuil 27 9.0, 2560 aufstagiunindu 242 s1e ot
‘Iumsﬁﬂmumiwﬁmauam 2 NEUIUIAANYITEISY
donnnedi Uk UR ST uiiege 320 51

Lﬂ%‘laaﬁaﬁi‘ﬁ‘lumﬂﬁmwﬁwﬁau“aﬂszﬂauﬁaa 2@

1) woutuiindeyaiugiudiuyana Ussnouse e
918 lsausednd Usedfinsuien/ansenms seevvedlsa
ANUTNTUYDUADA (Het, Hb) albumin dhwiin dugs sou
nstasugaivhtn (cycle)

2) wuutuiinnmsifanmndlifiu/wien uaznisinw
YDIUNNG

adafildlunisiiasiesideya Idun chi-square,
Fishers’exact, independent t-test TlUsunsunauRm0s
dusagu yansmaaeuimuaAiszAuted A sadan

p-value < .05 HUANENTTUNMTITEIUAUTUTOIRILA 22 5.0,
2563-21 ¢1.A. 2564, IRB 189/2563
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5Smisaduns

NUNINITIUNTIN IVITATITIIBLazUD S UNTUN
J3U5ITUNITITYIINAUZNTIUNTIILFTIUNTITE5aNe VA
51930 s neudRud usuTdeyazuuuunsguagiae
\Ruifinag titrate Suuf 40 mUhr audia 26 2.6, 2560 wut
HEEURREIEREN ?N”Lé’ﬁ’wmgﬂLLuum‘;QLLaﬁ%'Imiﬁﬁms
titrate (3udufl 20 mUhr daust 27 §i. 2560 Tudstagdu
Fovansizesld premedication mutufinaznssunisa i
UAlFUUWABARURTR wasidldfu inclusion criteria
e Weiiudeyansuiuud asaaeumLgnios uazas
Foyalulusunsu SPSS iileTiasevimaTnguszasdiiimualy

ngusegnsiildFusnaitita paclitaxel fi5uduy
titrate 40 mU/hr glvigneuiul 5o premedications
g manAe dexamethasone (20 mg) @nNauUUIUNIT 30 W1
(lsivAu 1 $2T09) uaelidewwiniu 30 wift saufuldlusunsy
titrate SeluaAT smart pump lallgfsen paclitaxel asuunu

v

dundeluans IV set 9nifuiedossidu titrate o rate fics
13#e 40 mU/hr, 60, 80, 140, 230, end (1 6 Step) \iudoya
faust 1310, - 26 1.8, 2560 iWFBuTBUUNGUTEE 9T S sy
titrate 20 mU/hr laglvigaeuiuiludnuaziiieatu sauiulyd
Tsunsal titrate SalusfAfiAdesasiaen paclitaxel 3119w 15
ml asunutundoluans IV set anduadosnsduvhoy
mulusunsufitvualide 20 mUzhr, 40, 60, 80, 160, 300
end (i1 8 Step) Wiiutoyanaust 27 fl.8. 2560-31 5.0, 2562

Wa

dnwaugvhluvesnguiioena nauiisy titate 40 mi/hr
waznguiSy titrate 20 mUhr SlnudnuaizresUszsng
laiupnaneiu d@u hematocrit wag hemoglobin cycle 1 wag
cycle 2 unnisiuagafideddymaada InenguiliGy titate
20 mUhr fieniigendn (ms1sdi 1)

715199 1 anwasluvenguiegsilasueaivntn paclitaxel M3y titrate 40 mUhr ffu 20 mUhr

Titrate 40 mUhr

Titrate 20 mUhr

faulsiieades p-value
(n=178) (n =242)
we n (%) 431"
U418 50 (64.1) 143 (59.1)
Ve 28 (35.9) 99 (40.9)
218 @) n (%) 245"
<609 42 (53.8) 112 (46.3)
2601 36 (46.2) 130 (53.7)
Mean+SD 59.81 + 11.30 60.38 £ 9.72
Min-Max 27 - 87 27 -85
15AU523787 n (%) 550*
Tlsauszdnd 35 (44.9) 118 (48.8)
Laifilsauszden 43 (55.1) 124 (51.2)
Hematocrit cycle 1 78 (34.65 + 5.44) 242 (37.25+5.07) <.001*
Hemoglobin 78 (11.08 + 1.74) 242 (11.89 + 1.83) .001*
Hematocrit cycle 2 72 (33.97 + 5.56) 218 (36.04 + 5.26) .004*¢
Hemoglobin 72(10.83 + 1.70) 218(11.52 +1.80) .004%¢
Hematocrit cycle 3 63 (34.38 + 5.90) 192 (35.14 + 4.97) .316°
Hemoglobin 63 (10.80 + 1.66) 192 (11.26 +1.70) .062°
Hematocrit cycle 4 54 (33.90 = 5.01) 168 (34.84 + 4.97) .209¢
Hemoglobin 54 (10.79 + 1.66) 168 (11.19 + 1.69) 125¢

A, B, C = p-value from chi-squar test, Fisher’s exact test, and student t-test

Values were represented as number (%) and mean + SD, Significant at p < .05

WIBUIBUAT titrate 1507 rate 40 mU/hr wazganaawas 20 mUhr vinlvinisuienanadlu cycle 1 wag 4 9g19dliy
Y aad ]
#AYNNEDAN p < .05 (51991 2)
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A15797 2 LUSBUEUAR titrate Buft 40 mUhr fu 20 mUhr

Rate 40 mUl/hr Rate 20 mUl/hr p-value
Rate n=78 n =242
sounIslien Taiusd n (%) ui n (%) 13w n (%) WA n (%)
Cycle 1 66 (85.7) 11 (14.3) 231 (95.5) 11 (4.5) .003*"
Cycle 2 66 (84.6) 12 (15.4) 221 (91.3) 21 (8.7) .090*
Cycle 3 74 (94.9) 3(3.8) 230 (95.0) 12 (5.0) 341°
Cycle 4 73 (93.6) 5 (6.4) 239 (98.8) 3(1.2) .023%®

A, B = p-value from chi-squar test, Fisher’s exact test

3% titrate 31l rate 40 mU/hr Taelii dexamethasone (20 me) Sareulit pactitaxel wiun31 30 wiit (v 1 $lw9)

fuliineuwiniu 30 w# lausnsnaiuia 4 sau (115199 3)

71571991 3 1WIBUEUds titrate 1307 40 mU/hr Tngls dexamethasone (20 mg) Anneuld paclitaxel wuna1 30 wd (L
Win 1 4alu) Aulvideuwindu 30 wiit Tunguitlaiunien funguiuien

Premedication > 30 min

Premedication = 30 min

Rate 40 mU/hr p-value
Taduden n (%) uiwen n (%) Tauden n (%) uien n (%)
Cycle 1 50 (84.7) 9 (15.3) 16 (88.9) 2(11.1) 1.000"
Cycle 2 48 (80.0) 12 (20.0) 18 (100.0) 0(0.0) 058"
Cycle 3 56 (93.3) 3 (5.0) 18 (94.6) 0(0.0) 1.000"
Cycle d 57 (95.0) 3 (5.0) 16 (88.9) 2(11.1) 326"

A = p-value from Fisher’s exact test

HansANwINUIN 735 titrate 40 mUhr svevviav
premedication lifluasansiien

3% titrate (37 rate 20 mUhr Ingl dexamethasone
(20 mg) Bnnauuunin 30 wift (liAu 1 Falug) Aulsineu
whitu 30 Wit wudidlean rate Tdadlu cycle 1 wazlien
uALNADWYINAY 30 U7 SmAUlY smart pump Asetpdivntn

ann 15 ml wiouwnudundeluane IV Set liAnn gl
Tuiuanaseeefidodduniedai p < .05 dwunislien
Tusoudl 2 - 4 wineglieuduiuiundn 30 widt (ladiiu 1
Flus) wdeldneuwindu 30 uadl nsiinnziilaAuly
wananafiy (msnadi 4)

A151991 4 78 titrate 13u9 20 mU/hr wazlU3euliisunainsli dexamethasone (20 me)

Premedication > 30 min

Premedication = 30 min

Rate 20 mUhr p-value
Tsiuwen n (%) uiwen n (%) Taiuien n (%) uen n (%)

Cycle 1 42 (89.4) 5(10.6) 189 (96.9) 6(3.1) 041%®

Cycle 2 43 (91.5) 4 (8.5) 178 (91.3) 17 (8.7) 1.000*

Cycle 3 46 (97.9) 1(2.1) 184 (94.4) 11 (5.6) 470"

Cycle 4 47 (100) 0(0.0) 12 (98.5) 3(1.5) 1.000*

A, B = p-value from chi-squar test, Fisher’s exact test

'
Aac

NANISANYINUT

173 titrate 20 mU/hr szez13a1l premedication vinlannsunenlaaniz cycle 1
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5o1std

KaMsANINU anguiiaal rate 40 mUhr uay
20 mUhr Sumeavednlng aenndestunisfinuiiniu
wiinuigUasuzifedenaznulumanemnnimdgs e
fsanAnuduiusIEriang dunisianzgilaiu wu
Plaifirudiniusiu mnearraneneuazvidgs Tena
Aaamzafluduliusndeiu” wiegrdlsimunuided
ligonndesiunsinun® dnuiuwemdsilonausiongendi
¥y Tnglanglutisiifidaasmunysedniou wiondaain
rssdldeen Genmideiifimavdeiivieniios 23 au @n
wavua 53 A1) fengiads 58.75 U deoglufonunuszsuiou
FJedwmalinandgs wazvne lddanuuanaeiunsiinniig
afibuiu

91y nulddanuduiusiunisinnizgiilaiiu
aonAdasiunsing? usdaudsiunsinu? fiwuiiegda
wnFumsuienazanas ilosangfiduiuyiin gt agviniil
sofuansagiuianasmuengiiiutu® fanguioehed
vhinnw Tffiuienegunnni1 60 T e 24 au dudi
fiongtieand 60 Uil 29 au Faliiiuanuusnsnaiulusiueny

Tsauszdni wunguieefiuiendunuduladin
g9 11 au sesasunifuiumy uazludfugeesneas 5 au
flongtosndn 60 U wansbidiudnnisiilsauszidlailondu
aunguesnsuieneguien dndudesgiadedusuie
aenndaafunisinu’? inudalsauszdrslaliduiade
uensiinnazgiliiu

AMINTUTRden (Het, Hb) 15l paclitaxel
50Ul 1 uag 2 lunguili3all 40 mU/hr deilanuiduduveaden
TosninauiiFal 20 mU/hr Sedlanudiniusiunsifianmegi

6,12 &
N

Ay aenndesiunisiinu® 2 finuinauiusienasiinny
Wuduveadentesnieund uaviosay 78 avinluseul 1
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Background: The loss of plantar cutaneous sensation in the feet is one of the age-related deteriorations
associated with impaired balance control, increased postural sway, and an increased risk of falling. About 33% of
adults over 65 undergo falls, resulting in serious injuries. Textured insoles are a simple and low-cost intervention
that could improve balance in older adults. Objective: This study evaluated and compared the influence of three
textured surface insoles on postural control and gait parameters in older adults with either a history of falls within
the last three months or a moderate risk of falls. Method: Fifteen participants above 65 years old participated in
this study. All participants were tested under four conditions (using a within-session repeated-measures design) for
static balance assessment with eyes closed, functional mobility assessment, and spatiotemporal gait assessment:
barefoot (control), Textured Insole A, Textured Insole B, and Textured Insole C. Result: The results revealed that
wearing Texture Insole A significantly improved the static balance assessment, but not the functional mobility and
spatiotemporal gait parameters. The textured surface insole significantly influenced postural control, especially when
using filled polymer used as 12V wire insulation, with hardness Shore A 55.1, a density of 354.84 ¢/cm’, a diameter of
6 mm, a height of 3 mm, and a center-to-center distance of the protrusions of 9.5 mm. This was defined as Textured
Insole A. Conclusion: Using a textured insole was a simple and low-cost intervention that could decrease postural
sway and improve postural control.

Keywords: Textured insole, Older adults, Postural control, Wii Balance Board, BTS G-sensor
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Introduction

One-quarter of older adults experience unexpected
falls every year'. Consequently, falls are the principal
cause of death and injury among older adults, with
approximately 33% of individuals above 65 years old
experiencing falls’. In addition, approximately 20% to
30% of these falls result in severe injuries, such as a hip
fractures or head injuries’.

Moreover, older adults present a progressive
loss of cutaneous afferent axons that alter cutaneous
receptors’. The loss of plantar cutaneous sensation in the
feet has been associated with impaired balance control,
increased postural sway, and an elevated risk of falling’.

Postural controlis influenced by a variety of inputs,
from visual to vestibular information, and somatosensory
systems. The somatosensory system is a part of the
sensory system, which processes information from the
cutaneous afferent receptors’®. The afferent input of the
foot or the plantar mechanoreceptor responds to the
force of the footas it makes direct contact with the ground.
Thus, the central nervous system (CNS) regulates sensory
information about the position of the body to provide
postural balance. Consequently, the plantar surface of
the foot is essential for maintaining balance and postural
control’.Numerous previous studies have suggested that
footwear interventions can alter the mechanical and
sensory effects on posture. The effects included applying

8-10

a vibratory device™ ™, non-electrical stimulation of plantar
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mechanoreceptors as skin indentation
Foot Orthoses (FOs)*, and textured insole™®, These
interventions all serve a role in affecting posture. One
possible mechanism of using a textured surface insole is
the ability to produce higher plantar pressure at elevated
areas, providing stronger sensory stimulation to the
mechanoreceptors of the limbs'. Several studies have
investigated the effect of textured insoles in a specific
foot area"”. For example, Ritchie et al*® showed that
textured surface insoles equidistantly placed on the
medial side of the sole could reduce mid-foot pronation
during the loading and propulsive phases of the gait cycle.
Vibratory devices are expensive, complex and may not
be a feasible solution for clinical practice. Therefore,
a simple mechanical stimulus in the form of textured
surface insoles may improve postural stability.
Currently, the ideal material properties and
geometric patterns of the indentations or protrusions
that compose the textured insoles are unknown, and
their effectiveness on postural control needs further
investigation. Moreover, many previous studies selected
textured materials based on commercially available to
the researchers. This study aims to compare different
types of locally available textured material properties

used to fabricate insoles.

Materials and Methods

Three different locally available materials were
obtained from a popular foam material shop. Regarding
the control condition, a 3 mm smooth surface Pe-lite
insole with a Shore A hardness of 24.02 was used to
compensate for shoe’s depth and make it equal to the
other conditions. However, it was difficult to determine
whether the effect of the intervention was through the
mechanical or sensory system, so a flat textured surface
was used as the intervention instead of a form of custom-
made foot orthosis (FO) to exclude the mechanical
system. The properties and geometry of the protrusion
are shown in Figure 1 and Table 1, respectively. The
objective for this study is to investigate whether wearing
textured surface insoles alters or improves static balance,
functional mobility, and spatiotemporal gait parameters,
the efficacy of different textured surface insoles was

compared.




Figure 1 Control condition, Textured Insole A, Textured Insole B, and Textured Insole C.

Table 1 Characteristics and descriptions of the tested textured insoles 3 mm in thickness with a semi-circular pattern

distributed evenly across the surface.

Characteristics

Texture descriptions (mm)

Material Hardness Density
ateria i i

(Shore A) (g/cm?) Diameter Height Center
Textured type distance
Textured Insole A Filled polymer 55.1 354.84 6 3 9.5
(TI-A)
Textured Insole B White rubber 37.3 189.40 12 25 15
(TI-B)
Textured Insole C Asphalt 33 315.06 13 3 15

(T-0)

This study was conducted at the Sirindhorn School
of Prosthetics and Orthotics (SSPO) from February 2021
to April 2021. Participants were recruited through an
invitation poster displayed in the SSPO clinic, geriatric
clinic, and rehabilitation clinic at Siriraj Hospital. No
previous study has evaluated the textured materials
available in Thailand to make insoles as a reference. The
sample size estimation was based on the most similar
study design and outcome measurements from two
previous studies as references. First, the study by Qiu et
al.'

sample size of 15. Therefore, it was considered that 15

used a sample size of 8, and Nurse et al.”’ used a

participants might be enough for this preliminary study.

This study involved a within-subject experimental
design, in which participants were exposed to all the
different conditions for assessing the independent
variables in this study. Consequently, all the participants
were tested under four conditions, namely the control
condition (3 mm smooth insole), Textured Insole A
(TI-A), Textured Insole B (TI-B), and Textured Insole C
(TI-Q), for static balance assessment, functional mobility

assessment, and spatiotemporal gait assessment.

All the participants provided written informed
consent before participating in the study. Ethical approval
was approved by Siriraj Institutional Review Board, Faculty
of Medicine Siriraj Hospital, Mahidol University with
protocol number 9652563/(IRB1).

The inclusion criteria were as follows: age greater
than or equal to 65 years old (with an average of 70
years), healthy weight range (BMI: 18.524.9-), an ability
to walk independently for at least 15 meters on a level
surface without using any gait aids, and a history of falls
within the last three months, or a score between 25 to
55 on the Morse Fall Scale, thus indicating a moderate
risk of falling.

The exclusion criteria were participants who had
undergone any lower limb extremities surgery during the
previous year, had leg length discrepancy (LLD), used of
medications that may affect balance or had taken any
substance such as alcohol within 24 hours before testing,
having a clinical diagnosis of peripheral neuropathy or
cerebrovascular disease (Stroke), have lower limb or
foot pain, and no history of limb amputation or partial

limb amputation, such as toe amputation or partial foot

amputation.
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Participants attended testing on two visits, in

which they were tested in two conditions per visit, with
at least one day apart between visits to minimize any
fatigue that could impact another assessment condition.
Before initiating the testing procedures, the participants
were asked to stand and walk with the textured insoles
for 5 minutes.

Preparation session

All three different textured surfaces, including
one smooth control surface (Pe-lite, 3 mm thickness)
were trimmed according to each participant’s shoe size.
To minimize the confounding effects of different shoe
construction, all participants received the standardized
control footwear with open-toe shoes and soft false
leather lining (Cordoma International Co., Ltd., Bangkok,
Thailand). It had three Velcro straps, 11 cm collar height,
1 cm heel high, and Shore C 60 sole hardness (stiff sole).
Additionally, the principal investigator modified a posterior
10-degree heel bevel (a little beveled area on the heel
that contacts the ground) following the recommended
shoe design for older adults from the previous systematic
review”. The test sequence of 4 testing conditions
was randomized for each participant via the Research
randomizer website (https://www.randomizer.org/), and
participants did not know which conditions they are
assigned in (Single-Blind Study).

The testing session was performed in three
modes: static balance testing using a Wii Balance Board
(WBB; Nintendo, Japan), functional mobility testing, and
spatiotemporal gait assessment using the G-Sensor® (BTS
Bioengineering, S.p.A., Italy). All data were interpreted and
collected using the software program «Ross Clark-WBB
sway program» (Ross Clark, copyright 2015). The Wi
Balance Board and the BTS G-Sensor® were connected
to a personal computer (PC) via Bluetooth.).

Static balance assessment

Participants were instructed to stand bipedally with
their trunks erect, arms by their sides, and lower limbs
extended in a barefoot condition for 20 seconds. One
practice trial with eyes open condition was first provided
by asking the participants to look straight ahead at an
eye-level target on a wall 3 meters away to familiarize
themselves with the systems. Subsequently, three trials
per condition were performed, involving 10 seconds for

preparation and 20 seconds of actual testing (6 trials in

total for each visit) with eyes closed. Participants were
instructed to stand still as much as possible. Between
each trial, the participants rested for 2 minutes while
seated to avoid fatigue.

Functional mobility assessment

All participants performed Timed Up and Go (TUG)
tests when wearing a wireless sensing unit (70 x 40 x
18 mm; 37 g; G-Sensor) # attached to an elastic belt at
the L2 level of the spine over their clothes. The timing
was initiated by the BTS® G- Studio software when the
researcher said the word “g¢o” and was stopped when
the participants were seated again. One practice trial was
provided for acclimation to the test followed by three
testing trials. A shorter total TUG time was considered to
indicate better functional mobility.

Spatiotemporal gait assessment

For the spatiotemporal gait assessment session, the
BTS G-Sensor® was used to measure the spatiotemporal
parameters, which consisted of walking speed, step length,
stride length, and cadence during a 10-meter walk test.
The device was attached to an elastic belt at the S1 level
of the spine over participants’ clothes. Participants were
asked to walk from a standing position at a comfortable
and safe speed along a 15-metre pathway for three trials.

Overall comfort subjective assessment

Participants were asked to rate the overall comfort
of wearing their allocated intervention using a visual
analog scale (VAS) by marking a 100 mm linear scale.
The scale ranged from 0 (not comfortable at all) to 100
(extremely comfortable), and any adverse effect was
recorded in the case record form.

Statistical analysis

Data were analyzed using Statistical Package for
the Social Sciences Version 21.0 (IBM Corp., New York, NY,
USA). A repeated-measures ANOVA was used to identify
statistical differences among the four conditions with an
alpha level set at 0.05. If ANOVA found any significant
difference, Bonferroni-adjusted post-tests were used to

compare the main effects of each condition.

Results

Overall, 15 elderly participants were recruited
for this study. The participants were identified as in the
normal weight range with a body mass index of 18.5-24.9.

None of the participants presented any adverse effects
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from wearing the textured insole material.

For the static balance assessment, there was a
statistically significant difference in the Center of Pressure
(COP) path range (F = 11.63, p = .003), COP path
velocity (':3,42 = 5.26, p = .014), mediolateral (ML) path
velocity (sz 10.99, p = .017), ML range (Fa’42 =592,p=
.006), anterior-posterior (AP) path velocity (Fa,az = 11.44,
p = .002), and AP range (F3,42 = 8.20, p = .003). Textured
Insole A (TI-A) showed the best measures among the

four conditions, as shown in Figure 2. Bonferroni-adjusted

Table 2 Functional mobility assessment results (n = 15)

comparisons revealed that TI-A was the only condition

that significantly decreased postural sway in all the static
balance measurements when comparing the control
condition with the other conditions. ML path velocity
and ML range showed statistically significant differences
(p < .01). Whereas no significant difference was observed
with Textured Insole C (TI-C) compared to the control
condition. This result indicates that TI-A was effective at

reducing postural sway.

Outcomes Control TI-A TI-B TI-C p-value
Total duration (s); mean(SD) 13.39(1.84) 13.15(1.68) 13.08(1.90) 13.07(1.39) .663
Abbreviations: SD = standard deviation.
Table 3 Spatiotemporal gait assessment results (n = 15)
Outcomes Control TI-A TI-B TI-C p-value
Walking speed (m/sec.) 1.03(0.29) 1.01(0.17) 1.06(0.26) 1.01(0.21) .062
Step length (%st length) 50.42(2.89) 50.02(2.02) 51.05(3.51) 50.59(3.23) 274
Stride length (m) 1.12(0.27) 1.12(0.18) 1.16(0.30) 1.12(0.16) 641
Cadence (step/min.) 111.44(7.35) 110.04(9.14) 111.53(9.1) 111.08(7.17) 079

Data are presented as mean(SD)

The functional mobility and spatiotemporal gait
assessment are shown in Tables 2 and 3. There were no
significant differences in the total duration of functional
mobility and the spatiotemporal gait parameters observed
among the four conditions. Lastly, after three testing
sessions were completed, the participants reported
their level of comfort, and the mean (SD) visual analog
scale (VAS) for the control conditions was 69.53 (8.11),
indicating the lowest mean overall comfort. There
was a significant difference among the four conditions.

Moreover, 5 participants reported minor adverse effects

from the textured surface insolesexperiencing some
discomfort with Textured Insole A (TI-A) during the test.
Still, no redness or irritation was present after the test
was completed. Contrary to the rest of the participants
(10 participants), these 5 participants could sense their
foot while standing and walking during the test with
TI-A more than with the other types but did not feel
discomfort. Accordingly, the level of overall comfort was
arranged from uncomfortable to the most comfortable

as the control condition, TI-A, TI-C, and TI-B, respectively.
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Figure 2 Mean and standard deviation (+ 1 SD) for the COP path range (a), COP Path velocity (b), ML path
range (c), ML path velocity (d), AP path range (e), AP path velocity (f). Significant differences between conditions are

displayed with * (p < .05) and ** (p < .01)

Discussion
The primary objective of this study was to evaluate

and compare the effectiveness of different types of
textured insoles on static balance, functional mobility,
and spatiotemporal gait parameter in older adults with a
moderate risk of fall. The result from this study showed
that the textured surface insole (filled polymer), referred
to as Textured Insole A (TI-A), gave an optimal reduction
of postural sway among the four conditions. Moreover,
TI-A caused a significant reduction of all the static balance
parameters compared to the control condition. This
suggests that the geometry and properties of Textured
Insole A (TI-A) provide strongest sensory stimulation to
the mechanoreceptors compared to other conditions.
According to the static balance assessment result,
essential information on each direction of postural sway
and static balance ability is proposed. Postural sway in the
medial-lateral direction or lateral instability is common

in older adults and is associated with a future risk of

falls. Moreover, serious injury, such as a hip fracture, is
usually associated with lateral falls*. Postural sway in the
anterior—posterior direction, also known as A-P stepping,
is defined as the instability of taking an additional step
in both the forward and backward directions during
walking®. Static balance is the ability to sustain postural
stability by keeping our center of gravity (COG) within a
fixed base of support (BOS). Static balance stability is a
foundation of postural stability that is important to use
to initiate dynamic balance stability and for maintaining
stability while the base of support (BOS) is moving.
Moreover, the improvement of static balance is beneficial
to real-life circumstances; for example, cycling and yoga
exercise. Similarly, in the previous investigation by Maki
and Maclloy”, a lack of lateral stability was found to
be concerned with an increased risk of falling; thus, the
reduction of the ML path velocity (cm/s) and ML path

range (cm) may benefit fall prevention.
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Several limitations should be noted in this study.
Firstly, this study only focused on immediate effects, so
the effect of prolonged wear in the long term remains
unknown. Secondly, other balance assessments, such as
dynamic balance assessment or balance performance
with a cognitive task, should be investigated to ensure
the validity of this finding. Thirdly, the sample size of
15 was relatively small, and a larger sample size might
cause different results. Fourthly, the standard deviation
for the static balance assessment was relatively high,
which indicates that the data had a broader range.
The recruitment selection should then scope down by
setting a baseline balance ability (for example, physical
activity and muscle strength), which might result in more
accurate results. Finally, using textured surface insoles
in other population groups, such as Parkinson’s disease
patients and multiple sclerosis patients, with asymmetry
gait and poor walking ability should be investigated in

future studies.
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Background: Fundus fluorescein angiography (FFA) and/or indocyanine green (ICG) play significant roles
not only in abnormal investigation but also in the diagnosis and follow-up treatment of retina and choroid. The
information from a study of adverse reactions of FFA and/ or ICG will be useful for guideline development. It may
reduce the severity level of FFA and/or ICG adverse reactions. Objective: To determine the severity level and
factors related to the occurrence of adverse reactions. Method: Data were collected from 2,936 medical records
at Mettapracharak (Watraikhing) Hospital from January 2561 to December 2563, but the present analysis was based
on 2,682 fundus fluorescein angiography patients, who were followed by inclusion criteria. Statistics for analysis
were inferential statistics, chi-square, and odds ratio. Result: The reactions were mild (1.9%) or moderate (1.8%).
98 patients (3.7%) who had adverse reactions were male (68.4%), with an average age of 48 years old (SD = 16.05),
and without underlying disease (57.1%). Male patients had 1.5 times more adverse reactions than females (OR 1.5,
95%CI: 1.005, 2.389, p = .05). Patients with underlying diseases had a lower ratio of adverse reactions than patients
that did not have underlying diseases (42 VS 56, OR 0.56, 95%CI: 0.370, 0.837, p = .01). The other factors have
shown that there was no significant number of patients with adverse reactions. Conclusion: Male patients had more
adverse reactions than females. Patients with underlying diseases had a lower ratio of adverse reactions than those
without underlying disease.

Keyword: Fundus angiography, Fluoresceine, Indocyanine green, Adverse reaction
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FURNFUNHDINTT
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- filume lo Auluy Lififtuniouen 1 1.0
- Huwn 1 1.0
A33NE191N15
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- CPM 1 amp. v stat. dnn1n1s TiAuuzi 26 26.5
- CPM 1 tab. 5 5.1
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NANISINYY
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Abstract: Survival Analysis of Free Flap Reconstructions
in Head and Neck Cancer Patients in Rajavithi Hospital:

10 years’ Experience

Thanusak Srijai, M.D., Phakdee Sannikorn, MD., Porn-Ake Apipan, MD.,

Somjin Chindavijak, M.D., Nut Niyomudomwatana, MD., Davin Yavapolkul, MD.,
Thanitta Bovornprus, M.D., Krittaya Jarasiritham, M.D.

Center of Excellent in Otolaryngology Head Neck Surgery, Rajavithi Hospital 2,
Phaya Thai Road, Thung Phayathai, Ratchathewi, Bangkok, 10400

(E-mail: s.thanusak@gmail.com)

(Received: 29 September, 2022; Revised: 15 November, 2022; Accepted: 1 May, 2023)

Background: Free flap reconstruction in head and neck cancer is a major operation that consumes a large
amount of hospital resources, and most patients present with an advanced stage that results in a poor outcome. This
study aimed to find the survival outcome and compare factors that may contribute to the survival rate. Objective:
To assess the 5-year overall survival in head and neck cancer patients treated with free flap reconstruction at
Otolaryngology Head-Neck Surgery Department, Rajavithi Hospital, and to study the success rate, complications, and
factors associated with survival rate. Method: All patients diagnosed with head and neck cancer between 2011 and
2019 who underwent free flap reconstructions were enrolled. Retrospective charts were reviewed, and data were
extracted by the author. Survival analysis using Kaplan Meier (KM) methods, and differences in survival groups were
assessed with log-rank tests. Multivariable analysis was conducted using Cox-regression. Result: A total of 575 patients
were enrolled, and the 5-year overall survival was 35%, with median survival time was 27 months. T stage, N stage
and prognostic factor stage were factors contributed to the survival rate (p < .001), whereas age, smoking, alcohol,
tissue pathology, and tumor subsite did not show any statistically significant relations. The multivariable adjusted
HR was 1.81 (1.38, 2.93) for N2 compared to NO patients. Conclusion: Head and neck cancer patients treated with
free flap reconstructions had worse 5-year overall survival, which was associated with higher T, N, and prognostic
stage. Age, alcohol consumption, smoking, tumor subsite, and tissue pathology did not show significant associations
with survival in this study.

Keywords: Head and neck cancer, Free flap, Reconstruction, Survival, Outcome
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Number (%)

Number (%)

91giade (Yeufian-unniige) 52.7 (12-80)
> 65 97 (16.9)
< 65 478 (83.1)
WA Y 405 (70.4)
N 170 (29.6)
lsaUszand 575 (100)
ANuRuladings 126 (21.9)
WY 52(9)
TsanziSedug 24 (3.4)
A 492 (100)
Alcohol 246 (50)
Smoking 296 (60.2)
Betel nut 25(5.1)
Tumor subsite 575 (100)
Oral cavity 470 (81.7)
Oropharynx 38 (6.6)
Nasal cavity and PNS 23 (4.0)
Salivary gland 20 (3.5)
Other 24 (4.2)
Recurrent/Second primary cancer 46/575 (8)

lnsiilaideiunugnanelduinigalaunileide
USUAUYY (anterolateral thigh free flap) ovaz 56

\WeeuaznszanuIinuda (fibular free flap) Sosay 25.2

uay LWeldouiauau (radial forearm free flap) Soaz 18.1
WINLUINUTZEzUeNz5wL TNM staging wuigUaendu

Staging
Tl
T2
T3
T4
NO
N1
N2
N3
Type of free flap
ALT
Fibular
Radial forearm
liac

Pathology

Squamous cell CA

Sarcoma
Adenoid cystic
Other

Adjuvant treatment (n = 505)

573 (100)
8(1.4)
60 (10.5)
101 (17.6)
404 (70.5)
223 (38.9)
124 (21.6)
210 (36.6)
16 (2.8)
612 flaps (100)
343 (56)
154 (25.2)
111 (18.1)
4(0.7)
574 (100)
498 (86.8)
29 (5.1)
11 (1.9)
36 (6.3)
483 (95.6)

uuSdluszer T1 Sowar 1.4 T2 Seway 105 T3 Sowas
17.6 T4 5eway 70.5 wazlussey NO Seuay 38.9 N1 Sewuay
21.6 N2 Jeway 36.6 uay N3 Sosay 2.8 mudwiu Jaya

nluvesiemimsfnuiisgasdundwisned 1

71514971 2 wdnarad5aveINsHdn wavnzunsndeuiiinuiugUae

Number (%)

Success rate (total flap number = 612)

Partial flap necrosis

Complication at defect (510 patients)

Hematoma

Wound dehiscence

Infection

Other

552 (90)
11(2)

45 (8.8)
149 (29.2)
123 (24.1)

31 (6.1) Major = carotid rupture 2 cases
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WAAINAFSIVDINITENFR waznzunsndouinduiugioe (se)

Donor site complication (541 donor sites)
Hematoma
Wound dehiscence
Infection
Other

Systemic complication (510 patients)

Pneumonia (abnormal CXR with positive sputum culture)

Anemia (Hct<30% required blood transfusion)

Electrolyte imbalance (hyponatremia, hypokalemia,

hypocalcemia, hypomagnesemia, hypophosphatemia)

Other

Cardiac arrest

nadsveInIsEdanauafnilusesar 90 Tagly
AUeduuiliinisangveaileloudiudniu 11 s1efn
< v v A1 v o & & £ a
Jufesay 2 veafUreitdndusananun ansunsndaud
WadusUady nzunsndeudiatuusuitudedaun
YoYU USHUTNFAAUNeILeEe way nzunsndaun
a o a v a a ) a Y
Winfiuszuudu 9 veathelseasduniansned 2 Inelilae
1 efiameiilavgasiunasiinisdielufiudndusa

wand overall 5-year survival lungugae

Number (%)

7(1.3)

44 (8.1)

15(2.8)

1 (0.18) foot drop

90 (17.6)
385 (75.5)
270 (52.9)

126 (24.7) hypovolumic shock, sepsis, delirium,
heart failure, etc.

1 patient had cardiac arrest

dnsn1ssentn 5 U lunguitiedndusesas 35 uay
Hieseway 50 fidndenissondndiszezinan 27 ey Tng
lunguengiesndt 65 U uag wnndwsewiniu 65 U 809
nssendldanetu mnudsnguiiasmunatuideiaeld
voglaun ¥fia squamous cell, salivary gland cancer uaz
sarcoma WUISATINNTIENTNIA 3 naulidauuaneng
funsadii uazsnnuusnguauldaueiorsdiluusds léun
upSeaIn uzSineney uavisiIUTnaduTesiTeruay

o o a

aae Alifimnuuanansiuegsived Aynsainauieniu

Factors Patients (n) Median Survival 5-year survival % p value
(95% CI) (95% CI)

All patients 575 27.00 (22.00, 32.00) 35% (31, 39)

Age 575 511
<65 478 27.00 (21.37, 32.64) 35% (30, 39)
265 97 27.00 (16.55, 37.45) 34% (23, 44)

pathology .143
Squamous cell 498 26.00 (20.88, 31.13) 35% (31, 40)
Sarcoma 30 35.00 (21.62, 48.38) 34% (15, 53)
Salivary gland 29 54.00 (17.69, 90.31) 47% (29, 66)
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A19199 4 Uang 5-year survivalsﬁué'ﬂw squamous cell carcinoma

Factors Patients (n) 5-year survival (95% CI) p value
Risk factor 408 251
No 118 41% (31, 50)
Alcohol 19 37% (13, 61)
Smoking 74 43% (29, 57)
Alcohol+Smoking 197 31% (24, 38)
Tumor subsite 462
Oral cavity 409 38% (33, 43)
Oropharynx 24 21% (1, 40)
Nasal cavity and PNS 29 31% (13, 49)
Prognostic stage group 462 <.001*
| 1 N/A
I 21 55% (23, 86)
Il 60 57% (43, 70)
IVA 365 32% (27, 37)
VB 15 27% (2, 51)
*PNS = paranasal sinus
91571971 5 wanaman1slneinsadfiiemiaduideiifinadesasinissendnd 5 9
Crude HR Adjusted HR
Factor p-value p-value
HR 95% CI HR 95% CI
Staging | Ref Ref
Il 1.52 0.36, 6.51 571 0.913 0.08, 11.11 943
Il 1.34 0.32, 5.52 .688 0.817 0.07, 9.20 .870
VA 244 0.61,9.79 210 0.875 0.07, 10.33 .92
VB 3.22 0.71, 14.52 129
T T1 Ref Ref
T2 1.52 0.36, 6.51 571 1.66 0.22, 12.69 .624
T3 1.34 0.32,5.52 .688 1.34 0.18, 9.94 Jq73
T4 244 0.61, 9.79 .210 2.05 0.27, 15.37 .485
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7 59 (s0)

Crude HR Adjusted HR
Factor p-value p-value
HR 95% CI HR 95% CI
N NO Ref
N1 1.30 0.98, 1.72 .067 1.27 0.93,1.72 133
N2 1.90 1.50, 2.39 <.001* 1.81 1.38, 2.93 <.001*
N3 2.00 1.08, 3.70 .028* 1.85 0.15, 22.70 .630
* Statistical significance
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Abstract: Development of A Care Model for Patients
with Parkinson’s Disease at Chiang Mai Neurological
Hospital

Background: Parkinson’s disease (PD) is a chronic neurodegenerative disease, that poses incurable threat to the
public health and to the quality of life of people living with PD . In this regard, having an appropriate caring process
for patients with PD could be helpful to reduce the complications and improve their quality of life. Objective: The
main objective was to develop a care model for patients with PD. The specific objectives consisted of exploring
1) the situation of nursing care for patients with PD, 2) the components and model of nursing care for patients with
PD, and 3) the feasibility of model implementation. Method: There were 4 phases of Research and Development
Method of this research, namely 1) situational analysis, 2) model development, 3) model implementation, and
4) evaluation and conclusion of the feasibility of the model implemented from November 2021 to July 2022. Results:
1) the challenges of nursing care provision to patients with PD included patients’ limited knowledge of PD and self-care,
low quality of life among patients with PD, caregivers’ inadequate knowledge of PD and caregiving skills, healthcare
providers’ insufficient caregiving skills, and lack of a multidisciplinary care system; 2) the components of care and care
model for patients with PD comprised promoting patients’ health literacy encouraging family members’ participation
in providing care for the patient with PD, and increasing healthcare providers’ competencies in patient care; and
3) the feasibility study of model implementation revealed that the scores on knowledge of PD, medication adherence,
and quality of lifeof patients with PD; and the scores on knowledge of PD and readiness of being caregiver of family
members; as well as the scores on knowledge of PD of nurses significantly increased. Conclusion: The application
of this nursing care model helped increase the efficiency of care for patients with PD. It enabled the patients with
PD to gain more knowledge and understanding on the disease and self-care procedure. It also enhanced family
members’ as well as healthcare providers’ abilities to provide proper care to the patients with PD

Keywords: Patients with Parkinson’s disease, Care model for patients with Parkinson’s disease, Research and

development
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Abstract: Factors Predicting Good Pharmacy Practices
of Modern Drugstores in Chachoengsao Province
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Consumer Protection and Pharmaceutical Section, Chachoengsao Provincial Public
Health Office
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Background: Each modern drugstore must pass a criteria evaluation for Good Pharmacy Practices (GPP) before
receiving or renewing a license to sell drugs. Objective: To study combined factors that could explain GPP practices
of modern drugstores in Chachoengsao province. Methods: The study was a cross-sectional survey research. Data
were collected from a responsible pharmacist in each of the 120 drugstores. A self-administered questionnaire was
developed based on the GPA criteria and passed the validity and reliability assessment was used to collect the data.
Data analysis was performed using multiple classification analysis (MCA) statistics. Result: Most of the stores have
been open for over 10 years. Most of them were stand-alone stores, and more than half used to attend a seminar
on drugstore standards development. The majority of the respondents had a high level of perceived self-efficacy in
relation to the development of drugstore structures, equipment, personnel, drug quality control, and GPP practices.
About 63.0 percent (R* = 0.628) of the GPP evaluation scores variance could be explained by the above 5 self-efficacy
factors plus the three drugstore factors, namely the years that the store was opened, the period in obtaining the
license, and seminar attendance. The efficacy regarding drugstore equipment was the best predictor, followed by
the period in obtaining the license, and self-efficacy to develop the drugstore structures. Conclusion: GPP evaluation
outcome could be significantly explained by the 8 factors in the MCA analysis model. Since perceived self-efficacy is
one of the best predictors to perform a specific practice, attending the seminar was significantly related to a high GPP
evaluation score. Therefore, a seminar regarding the GPP development should be offered for drugstores that have
never attended the seminar. A drugstore that successfully performed the GPP should be used as a positive model.

Keywords: Modern drugstore, Good Pharmacy Practices, Factors predicting
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anwazvasiuvsyn NgUA1(N=20) Urunane(n=30) nguge(n=70)  p-value
(n,%) (n,%) (n,%)

anwauzn1saLiuginavesiu 325°

Sy fien 20(100.0) 30(100.0) 66(94.3)
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Uszinngsnavesi 275°
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83

Jisaisnsumsiwng Ui 48 alui 2 1uweu - Dnuigu 2566



719799 5 NaNITIATIEAINMITUUNNYYRIAzLULNTU UAMandunssuguey auanuugesi s LaEnIsuIaIY
awsanuedtunsaidunuiuesnunasiuiimandunssugusy

a wa

(n = 120, ﬁﬂLaﬁamaqﬂxLLuuﬂﬁUgum = 98.242)

fiawls n Auade’  Andeauy Eta Beta

szazIaIRLLunINg 396° 062°
Hosnin 59 41 98.316 074
5-10 ¥ 35 98.287 .045
1A 10 U 44 98.138 -0.104

Fumslasuaygnvisen 3352 186°
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Abstract: Employment Rate and Related Factors of Spinal
Cord Injury at MaharatNakhonRatchasima Hospital

Pimpisa Vongvachvasin, MD., Rachawan Suksathien, MD.

Department of Rehabilitation Medicine, Maharat Nakhon Ratchasima Hospital,
Nai Mueang, Mueang District, Nakhon Ratchasima, 30000

(E-mail: Pimpisa.ni@cpird.in.th)

(Received: 25 Octorber, 2022; Revised: 4 January, 2023; Accepted: 1 May, 2023)

Background: Most spinal cord injury (SCI) patients experience disability and face employment barriers.
Objective: This study aims to identify the employment rate of individuals with SCI in Thailand, as well as factors
associated with employment, Method: A cross-sectional descriptive study was carried out between June 2020 and
June 2021 at the Department of Rehabilitation Medicine, MaharatNakhonRatchasima Hospital. Ninety-six people with
SCl were interviewed using questionnaires to identify demosgraphic data, skill-related employment factors, and work-
related variables. Functional abilities were assessed using the Spinal Cord Independence Measure version Il (SCIM-III).
Result: The employment rate in this study was 47.9% (95% CI: 37.6, 58.4). Those with more than 10 years after SCl
had a 1.6-fold higher chance of employment than those less than 10 years of SCI (95% CI: 1.13, 2.26). Those with
computer skills had a 2.14-fold higher chance of employment than those without the skills (95% CI: 1.28, 3.57), and
those with ground-to-wheelchair transferring ability had a 1.91-fold higher chance of employment than those without
(95% CI: 1.12, 3.27). Conclusions: This survey’s employment rate of individuals with SCI was 47.9%. The duration
after SCI, computer skills, and ground-to-wheelchair transferring ability were significantly related to employment rates.

Keywords: Spinal cord injury, Employment, Related factors

UunnQ8o

piinde: fUhedilauuiniduludunds (spinal cord
.. a a a = a o
injury; SCI) ianuiinsndwaiesnsindeulwniuasusouy
P a o a °
V|Lﬂuqﬂasiﬂlumsﬂisﬂauawwmamimwum A1INIIU
99151N15U5ENDUNTN LarAumMUaTeNndunusn1svinaIuves
7R @ o o 1 I dn‘/
Qﬂ'wmmmﬂmawm %maL‘LJuLmeﬁumimqLqumiWuvj
an uaziuzunmslunisuszneven¥nvesUleliagng
wingan dnguszasa: Wefinwdnsnisuseneue1inves
v < o ) o aa o o o
Atsunduludumds uasUadendeudiniusiunisszney

a v <@ o v ad = I3

awwmamﬂwmmwﬁawm 95n13: JULUUANBIUUNIS
Anwdanssauntufeuadulvdunds Tdhsunissnei
TSINEIVIANTIVUATIIVEN S¥MINe 1 Tguien 2563 - 30
figuieu 2564 Tnsdunvaldentmeuwuudauniy Usenau
s deyavnluneaviBunvesnsuiniulvdundsladefiann
TMAgITUNTUsENaUBTNTaIUInS UlvdUnST wazUseidiu

ammummé’ﬂw@ha Spinal Cord Independence Measure
(SCIM) version 3 wa: Fl1390NsANWY 96 AU UBRTINTS
Usgnavondnndauadulvdundsrnlusesay 47.9 (95%
CL: 37.6, 58.8) lududadefifinnuduiusiunisusznou
o1iwegsdidudfyneaia loun szevnamdalasuuindu
lvdumas anuanunsalunisldneuiames wagaANaansn
Tunsiedeudeinnitusiulusaduds dmduszesian
wdslduuindulvdundanuin nuiifssesnamdsldty
valduledundaunnnin 10 U Slenauseneven@nannnin
ﬂ?juﬁﬁiwxL’Jamé’ﬂﬁ%’ummL%Ulmé’wé’aﬁaaﬂiﬂ 10U 16
win (95% CI: 1.13, 2.26), nguilannsaldneuiimesilona
UsgnevorBmnnninguitliannsoldreniumes 2.14 wh
(95% CI: 1.28, 3.57) waenauilanunsnindeuiefainiiusy
lusaifuth MenaUszneverdmnnninnguitliannsa 1.91
W1 (95% CIL: 1.12, 3.27) sigu: Q’ﬂaaumﬁuimé’uwﬁaﬁﬁﬁm

86

Jisaisnsumsiwmng Ui 48 aduid 2 1Wvigu - Onuigu 2566




Tulsaneunanys1vuassIvaun JomnsinisusenouanInmad

vinsulvdundsdndudevas 47.9 uasdadeiimuduiusiu
NM5UTENOUDNTWRENEITAANNEDR LAuA SrazIaInag
Iasuuaduledunds, aAnuaansalunmsldneuiomes uay
anuanssalumsiadeudesianitusulusaudius

mddey: vinduludunds, nsusznauendin, Jade
fdedes

untih

msuaLduludunas (spinal cord injury; SCI) ¥hlviiAn
pnudemerseuindussladunddmaliinanuunnses
(impairment) M%agzyl,ﬁﬂmiﬁmﬂ'ﬂﬁ (loss of function)
AOIZUUAIN 9 VoI5 1N18NEANTNIG uazdwalmlu
guassalunisusznevendnvisenisiauin viligUleng
g annndnfesar 60 Tlan' nsguaiiuyfae
vinduladunds wenanduadulifUasaiunsavismde
deduiinussdriuldudaiy dosduasulifiasdiqunin
Finid wazannsandugdsaulidansusznevedmdunil
Tuthdeiivsvonfununn@india wagnsuszauaudisa
Tunsitunanmaesthsuiniulodunds

YINMsNUMITIANSINeEuusEULYeI Nowrouz-
Kia wazame Ineyumunuise 461 Bosvilan dausid 2546
fi4 2558 nudnsnisusznevenngUisuinduledundad
Adaustioray 29.6 s 57.9 InsasuAnadeiiomn fo fova
458 Toaiuansnaiu 1fos91n Basivdoyaside,

o 1Y

ANAANYDINTNAULUUTENBUDNTN WAy YI9IaIUaT
nifedelsafiunnsneiy Jadednasunisnduludszneu
91¥wde szaumsinen orgualdsuuiaduludunds e
dorunmausa Anuansalunistudetunivue Ay
a1unsalunisgiemdenuesresg Uiy n15le1Tnneunis
vinduludunds dnvazau nsilnen®n uaznisaduayu
medsny weuigresssunalunisdaasuauiinig wasdem
ViruARvegInsa’

msfnelunitieds nsfinwves Lin wazaaie? 7
Uszmalaniulud w.e. 2552 wuiensinisusenaue1In
fhsaiulvdundsiiandosas 32.9 luvariinisnwives
Ramarkrsnan wavay’ fiussmauadelud w.e. 2554 wu
TfianSeuar 57.1 InedasvduaSunisusznoverlniinsstu
fofloAmnuaINITa TUN1SAIUUEDAILEY LAYAIILETILNTA
Tumstudemunivuy win1sanuitussmeldniuiidade
dnaSuiiiuiduie orgmainwuermsliflsadositeuns
vadulvdunds

nsfinwlulszmdlve n1sAinw1ves Vongpakorn P
wazAny Nlsanerviaunisvuasidosludd w.e. 2557°

LAYNISANYIVEY Punharath S wagAmMy 7LsaneUIa

8

ATUATUNSU w.A. 2554° nudndnsinsusenauening Uiy
vnlduludundaaenndasiu IneldaSesay 47 way 47.68
muddu Tnedadednaiunisusznaver@niilsanenuia
wnswuasdeddvl Ao Anuaunsalunisdudeunivue
warsreznamasuauludunds witdeduasunisuseneu
a1dndilsanervianiuaiuns dauuandifie sedunis
fnw dnduneulasuuiaiu sreldreiieu n1stinendn
WaEN1INRY WaEN15ANYIVaIaY Sethasathien S uazAny’
Alsangruranszaangindn Tud we. 2537 wuingiae
vialduladundeiidnsinisndululsznoverdnvany
Soway 40
PINNINUNIITTUNTIURaE SANY TR Ut
fianuuana1avednsnisuszneveninvesiUisuinidu
lodunds wasdadedaasulunnazUseina wazdlufinng
Anwsnsmsusznavendn wastadefideuduiusaons
Usgnauan@nvestheuiaiuladundsludminuassivdun
TnounuianAanMFInALRnISWsNA atiuil 5 w.a. 2560-
2564° l@datmneiioifiudnenmussauiinasliiinay
annsalunisusznouen@n fnwhuasiiseldunniu fo 3

o

and

119MIINS

= A

VUL

FJUANLINTUVBIAURNSILTBLSIUNT U Tnaae
Usznavannvesiiasuiadulvdunduiezuin

a o = ' v X A Vee
aiguiunsAnululsewmalneneuntnd welulins

4

g Fefianudnlusiesiladeduaiunisuseneverdin
[ Yo <@ o [ Y =& o
waslasuuiauledundavesthe saudednsnisuseney
a o cy A av )
o1ttty i minevesanidedl Iingusvasiiiod s
Idntufisuinidulvdundadidnsnisusenevendmiy
wila wagAumdadenduiusnisnauluviauresiinisuin
< o o | v X
Wulvdunas ssgiglilunuimsunmsmausumsitutann
wazuuzumslunsusznevandnvewUielisgnamngay

Saqua:dsms
(Materials and Methods)
nsfnwiifunisinwidmssnun Sanlszadiio
drsnnthgiuitheunaiuledumddidnsnmsussnevedn
Wuwila uazdumiadeiidmiusnsvhauvesiinisuiniy
lufundaiiinsunssnuniiiemsiaduasusnisnssuiluyg
wazvafUrsvnssuiluy Tsmeuiaumsnvuassvdn
5¥WIN 1 queu 2563 - 30 lguney 2564 e 96 Aulng
nasinmsdaitn e fhsumdulvdundadussesnadud
2 Piulufiongsening 18 - 59 T iilanwilneuazannsa
doansnmwilnglel wazansnsamelaliies TaslalldinToatae
el inaeinisdneen Ae fUlennzesualinund wie
wdsUsauiialdsunsinues fuaelsafiinsdiulse
waaden 9 uaziuseIRldsuuadunisaes
nsAnunilifudoyalnsdunivaldennuuuy

7

Jisaisnsumsiwmg Ui 48 alui 2 1uwneu - Tnuigu 2566




aounulagidesiutiaseiliuaussauzvasgUherig Spinal
Cord Independence Measure (SCIM) version 3’ Yaya
fhnsiundseenidu 3 duw e dauil 1 deyailuuas
Foyanisuinduludumds ldun e 01y n1sfinen dauz
ausa 91gvarlasuuiniu szeznamdslasuuiadu @)
ANWAANITUINIU AU AT IEAUNENTEN T NsTiauh
(il vaneds Souvi o Suiidunnvel lnededmie
Rusauwny nlduanudsedn auldusedh vieendndase
Wwitlnuasdunuduivhdeuuaduledunds wiemlwl
Al * Tsauseadaneu wasndsuiadu dwil 2 wuuasuay
Hasefinniniertunisusznevednmdsuinsuladunds
Taun anuannsaldsadunuiiniseenuenthulasutugie
mﬁammﬁﬁmmiﬁﬁmﬁuﬂuﬁmi NSNBNRUAURNIT AU
anunsatumsldreufiames wasmslasunisiine @ @i 3
Usgiluaussauzvesgtherig Spinal Cord Independence
Measure (SCIM) version 3’ a3 AxuuusIN Total SCIM
fazuuuaglugie 0-100 AxUU Tnefiswazidonnsuvusal
1) MIguaniied dazuuuagluyis 0-20 AxwuY 2) N153ANT
suszuumglauaznisduene Saguuueglurig 0-40 Azuuu
3) mawndeulmutosarlurosni) fazuuueglug 0-10
AzuuY 4) Mawnaaulm (Melu uazmeuenthu vuilufisss
W) daguuusglurig 0-30 Azuuy
MsAnuERAIIIRetd BnMsAnyves
Vongpakorn P wazaz® ldgasdunnsuindiegiaile
AeInN1sMsIUAINYN Ao Z° P(1-P)/d” Ingiunsediy
Toddey .05 wazanuramedonlunsussanae p e
Wiy 1 asdedldngusognslumsfinusiuiomn 96 au
Insentayamelusunsu Stata version 11.0 lng 1) Toya
Mluldadmdanssauilaun anud Jevas aAads

M13199 1 anwausiluvewiie

drudsnuuninsgiu dsegiu aelnd 1 uag aelnd 3

2) Yoyadenunmldadidinaaeu chi-square w38 Fisher’s
exact test (WisANUMINEAvDITaYa) lAln WA Sedu
lvdundsfiviadu 1as 3) Yeyadelsuaildadinaaoy
t-test ¥38 Mann-Whitney U test laun 818 uagaziu SCIM
4) 1hiadefidesnismanuduiusiunisuszneuendn 1
f;jmﬁmiwﬂu‘ﬁumau multivariable analysis fu@adia
poisson regression (robust) UARIAIEAIEDRA prevalence ratio
uay adjusted prevalence ratios InsfaftedAy9aia
dle p < .05 wavenAdeiildunsuseduudaesssy 9
AMENTINNINANTANDTEETINNTITE LAY LTaneUIaNmIe
uATT19ANT aeiiluuses 102/2020

Wa (Result)

Frhsuaduludundsiivhun@nu $1uan 96 518 1Ju
wiAwe $ouay 72.9 018iade 40.7 + 12.6 T (18 - 59 U) ang
vaugldfuundulodundaade 324 = 13 U sseenands
Iasuumidulvdunds Ssegiu 5 U (Rduaielng 3.5, 11 )
uMsAnwsEdy Uszoufnun-fseudnuiunniignandu
Sovay 79.2 seauldga Sovay 12.5 wazsyauusenatdedng
FvTn Sovar 8.3 Muanau Hanunwausa Llan Sosas 43.8
ausaw Yovar 42.7 uay vihe/ve1319 Sevag 13.5 seiunns
vinduludunds sefu thoracic 1nilgn sesasidusydy
cervical ways¥su lumbosacral AntduSesas 65.6 21.9 way
12.5 MUEWU AIUTURSIVDINITUINAU American Spinal
Injury Association Impairment Scale (AIS)" s¢aU AIS A 1170
fign sosaaTuszsiu AIS C AIS B waw AIS D agfnidu Jovas
5122.9 17.7 uae 8.3 muddy (Ms19fl 1)

SnwausiiAnen ik 3
A Sfouay

b B8 70 72.9

VAN 26 27.1
9190390 (T), mean=SD 76 40.7 (12.6)
agvauzlasuninduludunds @), mean+SD 76 32.4(13.0)
sroznamdslasuuaiuludunds @), median (Q1, Q3) 76 5(3.5,11)
NNSANEA

syauUsEauRnY-Tspufnm 76 79.2

syauUsznmatainsivdn 8 8.3

o a

syauUsYaN

88

Jisaisnsumsiwmng Ui 48 aduid 2 1Wvigu - Onuigu 2566




A13197 1 dnwauiiluvesyae (ve)

o oan HAANS
ANYULNFAN®Y N
AU Seuay
ADUNWAUTH
lan 42 43.8
AU 41 a2.7
nie/Men3n9 13 13.5
sreunsuInduludunds
Cervical 21 219
Thoracic 63 65.6
Lumbosacral 12 12.5
AUFULIIVDINIFUIADU(ASIA)
AIS-A 49 51.0
AlIS -B 17 17.7
AlIS -C 22 22.9
AIS -D 8 8.3

AlS=American Spinal Injury Association (ASIA) Impairment Scale®

Tudvosmsviey fuasuimdulvdundsiginm
Anwilsnsnsusenevendnudsunaiiuludunds 46 au An
HuSovay 47.9 (95% CI: 37.6, 58.4) FeUsznouseoITn
Sudaiill 18 au Govay 39) dwe 12 au (Sovaz 26)
WnwAINT 5 AU (Sewar 11) g3nvdudd 4 au (Seway 9)
1579113 3 AU (Sogay 7) ningulsyan 2 au (Gegay 4) uay
nfwn 2 e (Fosaz 4) nuaiu TudeseldanSsdedou
Guaqré'ﬂ'aammL%Ulsué’wé’aﬁﬁwmﬁﬂmwuiﬁa?Jaz 41.6 il

M13199 2 seldvessae

seldunnimdewiiu 5,000 vm teeiludiiawi Sevaz
90 8neraz 10 Wudlafiansi udldsuRudiemdenin
Qi lequuasinnvesseldvesiiilauvinaziiuindsgld
dinandeaufinig fulsefudsan wazannstiemdonn
QIR Wudeway 91.3, 8.7 way 4.3 muaisu (miw?i 2) o
dounuiUredemnudaiusesigldlagiunuindneuin
seldifiemeiiioadosas 27 lnadudflonidesas 48 veq
fslanuyiiiavse

fineviansa fa1uvi laifiauvin
(96 519) (46 519) (50 518)
AY fovaz AY Sovay AY Sovay
seliigvsrodou (Umn)
798171 5,000 UM 56 58.4 10 21.7 46 92
1INNTMTOMIAY 5,000 UM 40 41.6 36 78.3 4 8
fiunvossld
Befinns 91 94.8 42 913 49 98
RuUsziudiau 8 8.3 4 8.7 4 8
ATV 46 47.9 46 100 0

aTata

89

Jisaisnsumsiwmng Ui 48 adui 2 1Wuigu - OnuIgu 2566




Tudwvestladeifinuduiussunisusenevendn
vouflheuindulvdunds deliaesinu bivariable analysis
Wisuifisunnuuandassinenguiifiauyhuas lsifnui
(597 3) wudladedifienuunndesening 2 naw oens
fdeddgymeada loun szevnamdslasuuiaduludunds
(p =.02) sgaiunsuiaduludumea (p = .014) nsifguandn
(p = .001), Anwanunsalunisidsadiusanuentinu (p < .001),
Anuannsatumsldneuiiowes (p < .001), N3fButy
(p=.013) Auadredniul total spinal cord independence
measure (SCIM) (p <.001) wazidlowsnazuuy SCIM sonilu
vhdeges wuirtadeiifaruuansnasening 2 ngu egnedl
HodAYNI9adA wunu fol) ml,a?iamsguamw,aﬁ (p =.09)
2) Anademsdanissussuumelasaznisduge (p = .04)
3) Aadenaieaoulm (uiesazluioni) (o = .03) 4) e
hegumsadeuln (mely waeneuenthu vuituiisydu
Weafiw) (p = .043) waziiiodiAszsiuuy multivariable
analysis Ingiintladeidmnuunnsineseiing 2 nguegneiie
dimeada smfutadefifvinsinuanintinnuduiug
frunsuszneveinvesUrsuimiuludunds wusudle

munudadusing q Tuluiea (msait 6) Yedefiaudiusi
MyUsEnauTnegsltudAneada taun szezameg
Tasuuadulvdunds anuanansalunsldmeuiomes way
muaansalunmsadeudrefniusulysaduils (u
Usziliuaussauzvesgthemie Spinal Cord Independence
Measure (SCIM) version 3) dwsusseznavadiasuuiniiu
lydunds wud nquiiiisseznamdldsuuiaiuludunds
11N 10 U ﬁiaﬂwaﬂizﬂaum%wmmdmfjuﬁﬁssstm
naalasvuindulvdundalosndt 10 U 1.6 w1 (95% CL:
1.13, 2.26), ﬂ@jmﬁmmsﬂ%ﬂauﬁama%ﬁi@maﬂszﬂaum%w
mﬂmf’nﬂa;uﬁiajamin‘l%ﬂauﬁal,ma% 2141911 (95% CL: 1.28,
3.57) LLazﬂzjuﬁmmsamé"auﬁmﬁamﬂﬁuiwlﬂsmsﬁuﬁq X
Tomausznouen@wunnninguillianmnsa 1.91 wi (95%
CL 1.12, 3.27) aghlsimuanuaiuisalunisldsadueen
wenthufdudniadenilefiddglunisusznovendn uadilsl
ANN307ATIZIUY multivariable analysis iiosandnlaldl
fihevindulvdundilunisinend Aliaunsoldsaduoen
wenUusazilnuyindadianunsadndeyaniinseila

=] = = v aa v o sw = P I3 o o ] | oA o w 7= o
AN 3 W’quﬂLﬂiﬂULWHU{]C\]QQV]NﬂquﬁﬁJWuﬁﬂUﬂqﬁﬂigﬂaUa']GUWGUENQU'J?J'U’]@L"ﬂ‘UbLsUﬁuwaﬂ331/1'3']\'1ﬂql|'1/|1|\1']u1/nﬂUlllllﬂ']an

fuaevianun fauvi aifiaiin
dnwaziianu (96 Aw) (46 Aw) (50 Aw) p-value
AU fowaz AU fowaz  au Sovaz

LWA: .822

B8 70 72.9 33 1.7 37 74.0

N 26 27.1 13 28.3 13 26.0
Aedpenytlagdu 40.7 12.16 40.3 1170 411 12,69 682
syezhnamaslasuuinduludunds: .002°

Houn1Mm3eLindu10 U 69 71.9 26 56.5 43 86.0

1091 10 Y 27 28.1 20 43.5 7 14.0
syaumsuiduludunds 014

Quadriplegia 21 219 5 10.9 16 32.0

Paraplegia 75 78.1 41 89.1 34 68.0
AsAnWN: 073

Uszaufnui-tsaudnu 76 79.2 32 69.6 44 88.0

UsenmadeUnsivndin 8 8.3 5 10.9 3 6.0

Uy 12 12.5 19.6 6.0
nsilgauandn: 001"

Laidl 19 19.8 16 34.8 3 6.0

Y 77 80.2 30 65.2 a7 94.0
msiendnneunsuinduludunda: 1.000

g 22 22.9 11 23.9 11 22.0

i 74 771 35 76.1 39 78.0
Anuanansatunsidsadueanuondiu: <.001"

1] 83 86.5 46 100.0 37 74.0

Tailel 13 13.5 0 0.0 13 26.0
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A131971 3 nsdieuiieudedeniinnuduiiusiunisusznevendnvesfirsuiniuludundsseninnguiifinuyiniulud
Wi (de)

fuaevanun fauvin Taifiaiin
dnwaefianu (96 Aw) (46 aw) (50 Aw) p-value
Ay fowaz AU fovay AU fovay
AMNELNIaluMsdRauLRImDS: <.001"
Taifu 51 53.1 14 30.4 37 74.0
1u 45 46.9 32 69.6 13 26.0
MMSLASUNTSENEITN: .101
HERR 90 93.8 41 89.1 49 98.0
Hn 6 6.3 5 10.9 1 2.0
MINBNRY: 013
Ladleiy 87 90.6 38 82.6 49 98.0
AEuANMIgUsTUIa 9 9.4 8 17.4 1 2.0
ﬂ"ILQSEJ Total SCIM version 3 (SD) 67.1 16.9 735 13.1 61.3 17.9 <.001

* Statistically significant

Table 4 Multivariate analysis vastadefifienuduiusiunsusznevan@nvesitheuinduledunds

Prevalence (risk)

UJady N CPR (95% CI) APR" (95% CI)
AU (5a8a2)

szaznamaslasuuaduludunds

Hounimieiniul0 U 26 (37.7) 1 Reference

11131 10 U 20 (74.1) 1.97 (1.35, 2.87) 1.6 (1.13, 2.26)
sreunsuInduludunds

Quadriplegia 5(23.8) 1 Reference

Paraplegia 41 (54.7) 2.3 (1.04, 5.09) 1.49 (0.78, 2.85)
msilendinnounsuiaduludunds

laifi 11 (50.0) 1 Reference

£ 35 (47.3) 0.95(0.58, 1.54) 1.37(0.89, 2.11)
pnuausalunsltneuianes

TaiBu 14 (27.5) 1 Reference

WHu 32(71.1) 2.59(1.59, 4.21) 2.14(1.28, 3.57) "
mslasunistinentin

Tailarln 41 (45.6) 1 Reference

#in 5(83.3) 183 (1.20, 2.80) 1.23(0.78, 1.95)
auennselumsdeuieihvniunulusadu

Taidl 10 (24.4) 1 Reference

i 36 (65.5) 2.68 (1.51, 4.77) 1.91(1.12,3.27)°

*Statistically significant

P = Prevalence (risk), CPR = Crude prevalence ratios, APR = Adjusted prevalence ratios,

CI = Confidence interval

# Each PR and 95% ClI is adjusted for all other covariates listed in the model
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Background: Multiple endocrine neoplasia type 2A (MEN 2A) is an inherited disease caused by germline
mutations in the RET proto-oncogene, leading to the development of endocrine neoplasia. The prognosis depends
on the appearance and spread of medullary thyroid carcinoma (MTC). Identifying at-risk relatives before the disease’s
clinical signs, or biochemical parameters become evident for precision medicine. Objective: To study RET mutation
in MEN2A in three family members of Thai descent in Rajavithi Hospital. Method: Three families with MEN2A
(22 samples) were examined. Peripheral blood DNA was amplified by polymerase chain reaction. Melting Curve
analysis was performed to detect the mutation of RET proto-oncogene exon 11 by specific primer Real-time PCR
technique. Molecular analysis was carried out in three index patients and 22 relatives of MEN2A patients. Result:
Molecular investigations showed a mutation at codon 634 and exon 11 in all MEN 2A patients. In 3 MEN2A Families,
9 out of 22 relatives were C34R mutation (TCG->CGC) and C634Y mutation (TGC-> TAC). C634R mutation in a 14-
year-old boy is essential evidence for prophylaxis thyroidectomy, confirmed by histopathology examination.
Conclusion: The presence of RET C634R in the family member is essential evidence of thyroidectomy to
prophylaxis MTC. RET mutation of this study is helpful for future screening and management of MEN2A families. The
individual physician’s decision-making or the wishes of the patient or the patient’s family, according to 634 codon
mutation, should be screening for pheochromocytoma and management following by stand treatment if they have
biochemical evidence and following the screening of medullary thyroid carcinoma and parathyroid disease.

Keywords: MEN2A, RET mutation, Thai

94

Jisaisnsumsiwng Ui 48 aluil 2 IWWgU - DnUIgU 2566




unnQgo
pivds: lesenuziiwesaulivienatsfuns

wiln 2A Wulsamaiugnssuiianonenseiwadsuiiia
a1 RET proto-oncogene Tnevhliinileseniiotoavaes
soul$vionatsgn uinsmensaflsatuazduiuueitenie
medullary veslnsesdidundn axtu aundnlunseunts
ffanudes asldsunsnmameiesufoRnisidioninis
na1eiug (gene mutation) wazaunIaLNdIGNILUILNTS
Fnwwvuusuguanigyana (personalized precision
medicine) AeuflaviiniisenusiGmwosennsoss (thyroid
carcinoma) TanUszasd: Wiefnwinsnaneiugves RET
Tuiilosenuifavasdenlivionanesiumis wda 24 fifoy
auesouaifinuilsmeianeid 35015 aundnues
asauASITe 3 AseuAsIsIuaL 22 Au EdhsaunsAnY
1EN150DNLUULATEILATITN SYBR Green Probe, Primer
sz evhnsnsadiwseinn melting curve analysis
d113U gene mutation ALY codon 634 Ul exon 11 U89
RET proto-oncogene ¢iewalia real-time PCR 91nAuld
fiundnunfisnwdd S 3 518 wa: andnvesnseun
4 3 AsBUATINUMSNANETUSTIF UMY 634 w83 exon 11
Taowuirflaundniifinisnanetusey 9 aulu 22 au dae
wiAllA Real-time PCR &3U: NMswunsnaneiug RETC634R &
aruddyronTnusuinvvesidaeiiduidesenuzss
yasreullfviovangsiumis wiin2A Wueghann ielnIounis
foumstdinsdosnsesd ietlestunsnaneuuzilnseond
¥in medullary uagnisdnwnisnaneiugasiivselevine
asounfiidedinisanaunsinulueuanduogienn
A3NA1IUINARAULINISS VDI NN UFaT AUNTDAIIY
Us1saunveUnenienseuaTivedUisniunisnateiug
634 codonAIINIIAANTY pheochromocytoma WazNIs
IANITAUAILNITINIMINTNENFIUNNTUATUALNITATI
AnnsesuziSewanlnsesnuia medullary uazlsannsiinsesn

Fdndny: HesenuziSeessoulivievarssums
¥ln2A, nsnaneug RET, aulne

Introduction

Multiple endocrine neoplasia type 2 (MEN2) is
an autosomal dominantly inherited endocrine tumor
syndrome characterized by tumor development in various
endocrine organs, including the thyroid, adrenal medulla,
and parathyroid. The estimated prevalence is 2.5 per
100,000 in the general population. MEN2 shows a high
penetrance for medullary thyroid carcinoma (MTC), a

rare calcitonin (Ct)-secreting tumor derived from thyroid
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parafollicular or C cells of the thyroid; in which they are
derived from the neural crest.

Early identification of patients with MTC leads to
a shift in disease presentation from a clinically evident
tumor to a preclinical disease, resulting in a higher cure
rate of the affected patients with much better prognosis'.
Each variant of MEN2 results from a different mutation of
the RET gene with good genotype-phenotype correlations.

There are rare families with features of classical
MEN2A with no identifiable RET germline mutation. In
this study, the diagnosis of classical MEN2A can be made
if one or more first-degree relatives have characteristic
clinical features of the entity collected from Rajavithi
Hospital in Bangkok of Department of Medical Service
(DMS) as a referral and excellent center of head and

neck management.

Materials and Methods

The diagnostic criteria for MEN2 may have varied
presentations. At least one of the following criteria had
to be present for inclusion in the study.

e Combination of medullary thyroid carcinoma
(MTC) and PHEO.
Evidence of one lesion of MTC or

pheochromocytoma (PHEO) with a family history of MEN2.

« |dentification of pathological germline mutation
in the RET gene.

The selected patients’ data were deposited into
the database. Possible inconsistencies and missing data
were validated and corrected if appropriate. The ethics
committee of Rajavithi Hospital approved this proposal.

The screening examinations analyze serum
calcium, phosphorus, and intact parathyroid hormone
(iPTH) for parathyroid tumors. Serum calcitonin is used
for diagnosing medullary thyroid carcinoma. PHEO was
based on measurements of urinary metanephrine,
normetanephrine, epinephrine, norepinephrine, and
dopamine per mg creatinine levels as a minimum.

Real time PCR for RET mutation

We used real-time PCR and melting curves on
Light Cycler (Roche Diagnostics Mannhein, Germany) to
analyze the RET mutation. PCR was performed in the total
volume of 20 pl in the Light Cycler glass capillaries. The

reaction mixture contained 2 ul of 10x Fast Start DNA




Master Hybprobe (Roche Diagnostics Mannhein,
Germany), 1.6 ul of MgCl2 (25 mM), 1 ul of each
primer (10 M), 0.4 ul of each probe (10 uM), 11.6 pl
of distilled water and 2 pl of DNA (100-500 ng). PCR
conditions were followed by initial denaturation at 95 °C
for 10 min and 45 cycles of denaturation at 95 °C for
10 s, annealing at 68 °C for 10 s, and extension at 72 °C
for 10 s, respectively. After amplification, the melting
analysis was performed by denaturation at 95 °C for
20 s, annealing at 40 °C for 20 s, and increasing the
temperature to 85 °C with a ramp rate of 0.2° C/s.

The amplification primers were RET Forward (5’ -
CCTCTGCGGTGCCAAGCCT - 3’) and RET Reverse (5" -
GCTGACCGGGAAGGTGGG - 3’). The wild-type probe
stretched from codon 624 to codon 637. The sensor 3’
fluorescence-labeled probe was 5’- ACCGTGCGGCACAGCTC
- 3’, and the sequence of another probe labeled 5’ with
LC-Red640 was 5’ — TCGCACAGTGGATCTGTGGGTGG - 3’.

Study design

A cross-sectional study design with a study group
was designated, in which Mutant RET patients had to
provide clinical and genetic information they had been
treated up to 2022.

Table 1 General characteristic and RET mutation finding

Result
As shown in Table 1, twenty-two MEN2A family

members were screened for RET 634 mutation from the
germline with biochemical variables from serum and
urine collected from their local hospital of MEN2A
families (Table 2). C634R was mostly found (5 cases) in
one family in Nan Province in the northern part of
Thailand, and C634Y was found in two other families
(4 cases) from Kampaengphet and Phetchabun
Provinces, which were located between the Northern
and central parts of Thailand. Table 2 shows biochemical
measurements in family members of three families that
were checked during the study, such as RET mutation,
calcitonin for medullary thyroid carcinoma, calcium and
parathyroid hormone for primary hyperparathyroidism,
and urine metanephrine, epinephrine and nor-metanephrine
for pheochromocytoma.

The pedigree of the three families shown in
Figures B and C represent N Nan, K Kampaengphet, and

P Phetchabun’s family members.

Characteristics n=22 Percent
Sex Male:12 54.5
Female:10 455
RET Mutation Wild type:13 59.1
C634R:5 22.7
C634v:4 18.2
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Table2. RET mutation study and biochemical of associated tumor in MEN2A

N1
N2
N3
N4
N5
N6
N7
N8
N9
N10
N11
N12
P1
P2
P3
K1
K2
K3
Ka
K5
Ké
K7

C634R

C634R

C634R
C634R

55555

C634R

5

C634Y

C634Y
C634Y
C634Y
WT
WT
WT

Calcitonin = Calcium iPTH Urine Urine Urine
(pg/mL) (mg/dL)  (pg/ml) = Metanephrin Epinephrin Normetanephrin
1445 10.1 30 / / X
<2 9.7 50 X X X
4462 9.1 17 / / X
7.3 15.4 43 X X X
<2 8.6 11 X X X
450 8.9 46 / / X
<2 9.2 29 X X X
<2 9.4 27 X X X
<2 9.3 25 X X X
<2 9.5 26 X X X
<2 9.0 36 X X X
<2 8.6 23 X X X
<2 8.9 26 X X X
7025 9.8 15 / X X
<2 9.1 33 X X X
4.9 7.1 17 X X X
<2 10.7 39 X X X
1554 10.5 60 / X NA
670 8.8 45 / X NA
53 12.5 54 X X X
<2 8.2 23 X X X
<2 9.3 15 X X X

* N was Nan’s family members, K was Kampaengphet’s family members and P was Phetchabun’s family members, / as confirmed

the positive test, X confirm the negative test, NA non-access data
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Figure 1 Pedigree of three families that harbor RET mutation. A: Nan family, B: Kampaengphet family, and C:

Phetchabun family
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Discussion
Classical MEN2A is the most common MEN2A

variant and in 95% of patients, RET germline mutations
occur in codons 609, 611, 618, or 620 of exon 10 or codon
634 of exon 11°.

C634R was the most common mutation at codon
634 in this study, according to previously reported
data® . MEN2A patients had the potential to develop
bilateral adrenal PHEO, and surgical management
remains controversial. Prophylactic total adrenalectomy
was never performed because it commits the patient to
lifelong steroid hormone replacement and the risk of a
life-threatening Addisonian crisis.

MTC was previously the primary cause of death in
patients with MEN2; however, early thyroidectomy has
lowered mortality from hereditary MTC’. It is also probable
that improved management of PHEO has reduced the rate
of premature mortality in patients with MEN2.

As demonstrated in the ATA-2015, the clinician
should remind patients about both the benefit and
potential risks of mutation, and genetic counseling
about these reproductive options should be considered
for all patients carrying the RET mutations who are
of reproductive age, particularly those who have RET
mutations in codon 634 and 918°.

Primary hyperparathyroidism is often clinically
occult and does not differ from that seen in patients
with mild sporadic primary hyperparathyroidism. It has
been reported in 10-25% of patients with MEN2A, but
it is rarely the first manifestation of this syndrome” ®.
Collection and analysis of clinical information make it
possible to understand rare diseases’ clinical features
and standardize their medical management. In patients
with RET C634 codon mutations, the incidence of PHEO
is 50% by the 5th decade and approaches 90% by the
8th decade’. In patients with RET codon mutations,
other than C634, the incidence of PHEO ranges from
4% to 25%. However, in our study, the PHEO range
incidence is 25-33.3% in different families in Table 2.
Hyperparathyroidism (HPTH) occurs in about 30% of
patients with MEN2A and RET 634 codon mutations and
is less frequent in patients with mutations in other RET
codons, but our study has not found a case of HPTH. HPTH
is usually mild and asymptomatic, but surgical resection

is indicated if patients develop symptoms or signs related
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to hypercalcemia. The surgical options are either subtotal
31/2 gland resection or total parathyroidectomy with
a parathyroid autograft to a heterotopic site'. C634Y
mutation in Spanish families occurred in 73% of cases',
but in our study, it was found in 42.8% of all candidate
carriers. C634Y mutation in Spanish families, specific for
MTC and phaeochromocytoma, was around 80%, which
was close to the 75% prevalence of our study.

Cutaneous lichen amyloidosis (CLA) is a rare
disorder that usually occurs sporadically but may present
in a hereditary pattern, either as a separate entity or in
association with other diseases, one of which is MEN2A™ In
one study, CLA, or regional pruritus without CLA, occurred
in 36% of patients with the RET codon 634 mutation®.
Our study found this lesion in Phetchabun family index
case and her sister at the scapular region of the back
corresponding to dermatomes T2-T6, such as in the
previous study'® .

For RET mutations in codon C634, the MTC has
an earlier age onset and a more aggressive clinical
presentation, in which the discovery of RET mutations is
the cause of MEN2, which oncologists based the timing of
thyroidectomy mainly on the presence of a specific RET
codon mutation. There were also some problems with
this strategy. There is substantial variability in the age at
which MTC develops, not only among families with the
same RET codon mutation but among individuals within
the same family. Our Nan family member (N3 in Table
2) had a long-term clinical course of thyroid goiter and
pheochromocytoma-like symptoms more than 40 years
before enrolling in screening in our program. Later, he
was admitted for bilateral adrenalectomy followed by
total thyroidectomy in the same admission by the ENT
department. RET codon 634 mutations are associated with
high penetrance of PHEO, which in one study increased
with age, being 25% by age 30 years, 52% by age 50 years,
and 88% by age 77 years™.

Prophylactic thyroidectomy, being extremely
useful in youngsters, applies to a small number of patients
with hereditary MTC, and no sporadic MTC. In families
with MEN2A, all stages of the disease are found. In 75%
of patients with clinically evident thyroid nodules, the
MTC has already spread to regional lymph nodes, and
10% have metastases at distant sites™. Our study found

that a young member in the NAN family (N12 in Table
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2) had RET mutation, but all parameters were normal.

Although we found a thyroid nodule by ultrasound, he
refused to undergo surgery after counseling to treat RET
mutation. Generally, in patients with MEN2A and a RET
C634 codon mutation, the thyroid should be removed
around five years of age™.

In this regard, our study is a powerful tool for
improving the future management of MEN2 in Thai
patients. Although we are currently collecting only
descriptive information, adding more data, such as details
of symptoms, imaging studies, and biochemical assays, will
further enhance the value of the database. There were
some limitations in our study. Firstly, fewer participants
were collected and tested for mutation, which was 22 from
34 candidate relatives (64.7%), despite the research team
contacting all candidate relatives to test the mutation
and test for biochemical markers involved in MEN2a
spectrum neoplasm. Secondly, some mutation carriers
have different medical treatment right, but they have
been suspected of clinical manifestations in MEN2A. As a
result, our team sent document data to them to follow
in their treatment according to the medical treatment
hospital to follow up, counseling, and management

with individual risk findings. Thirdly, the limitation was a
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Abstract: Outcomes of Complications in Children with
Hearing Impairment Post Cochlear Implantation in
Rajavithi Hospital during to 2005-2020
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Background: Bilateral profound congenital hearing loss in children can negatively affect speech or language
development. Cochlear implants are neural prostheses capable of improving hearing in patients. Unilateral or bilateral
cochlear implantation is a well-defined and safe surgical procedure allowing hearing rehabilitation of patients with
severe to profound sensorineural hearing loss. Knowledge of the risks associated with cochlear implantation is
important. Complications of this surgery are associated with surgical techniques. Most publications on this subject
classify complications as minor and major complications. Objective: To study the complications after cochlear
implantation in children with hearing loss. Methods: The researcher collected data by retrospective chart review
on complications for the cochlear implantation recipients in Rajavithi Hospital, reported from January 2005 to
December 2020. Two hundred cases of children with hearing loss, all under five years of age, underwent cochlear
implantation. Descriptive research was conducted as a cross-sectional study and data analysis was conducted by
using percentage, average, and standard deviation. Results: There were 4 cases (2.0%) with minor complications:
postoperative subcutaneous hematoma in 2 cases (1.0%), vomiting in 1 case (0.5%), and temporary nerve facial in
1 case (0.5%). No major complications were found in this study. Conclusion: Cochlear implantation is generally a
safe procedure. Children who undergo cochlear implants have minor complications such as vomiting and swelling.
Symptoms of the above-mentioned minor complications and side effects were treated and recovered within a short
time, and no major complications were noted. It is believed that follow-ups and receiving immediate intervention
processes pre- and post-operations are necessary for successful results.

Keywords: Complications, Children with hearing impairment, Cochlear Implantation
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Abstract: Radiation Dose Assessment from Computed
Tomography and Endovascular Treatment of Acute

Ischemic Stroke Patients
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Ratchathewi, Bangkok, Thailand 10400

(E-mail: yutthana_net@hotmail.com)
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Background: Several treatments are available for acute ischemic stroke. Endovascular treatment is a commonly
used method at the Neurological Institute of Thailand. Therefore, this group of patients undergoes radiation exposure
from Computed Tomography or CT and Digital Subtraction Angiography or DSA procedures. Objectives: This study
aimed to determine the radiation dose received by patients undergoing CT in combination with endovascular
treatment and to assess the risk to patients. Method: The effective dose was calculated using conversion factors
of 61 acute ischemic stroke patients treated with endovascular treatment between October 1, 2019, and October
1, 2020. The data were retrospectively collected from CT and DSA machines. Results: The study included patients
diagnosed with acute ischemic stroke and treated with endovascular treatment, which were 28 females (45.9%)
and 33 males (54.1%) aged between 40 - 89 years old, with a mean age of 64 years old. In terms of CT, the mean
volumetric computed tomography index was 40.71+13.88 mGy and the mean dose-length product was 1938+638
mGycm. As for endovascular treatment, the mean air KERMA was 242 + 229 mGy with the mean dose area product of
6192.3+4322.3 uGycm® and the mean fluoroscopy time was 22+16 minutes. The mean effective dose from computed
tomography was 4.45+1.92 mSv (range 1.65-10.67 mSv), and 2.48+1.73 mSv was from endovascular treatment. The
total effective dose for patients had a mean of 6.94+2.69 mSv. Conclusion: Acute ischemic stroke patients exposed
to radiation from CT and endovascular treatment are at a very low additional risk of death from cancer. The risk is
1 in 10,000 compared to the mean effective dose of 6.94 mSv. In addition, the risk is 1 in 1,000 compared to the
maximum effective dose of 13.73 mSv.

Keywords: Acute ischemic stroke, Effective dose, Endovascular treatment, Cancer
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AUDIVIALEBALANIINNTAUNI00AFUVDINADALADAIY
o Y A d’l I 1 1 1% C% a 1 U
idenluidssausdldifivane duluguddniinsuiu
amzvaondenuamds Jeflanmmunainluduiivnizaunds
NanLaenIuinlivasaldoniunde n1IRTIRLLENTLSE
ARNIWBS (computed tomography) 138 CT 1JWisnsi
sSmaziiusransanlunsitadelsavesndenatad lng
pnalimsvleneLsEvasadionauad (computed tomography

. = ~ a =

angiography) %38 CTA Liial@nin1einnresnasnidon
aueaTIeiy Msshwilsavaenidenaysfivvsegnsiuivany
35? 1wy n1sliendundaiden (antiplatelet drug) nslden

a oA A o w o a A a o ' .
avangauaaAlNaNIINaNLEANAAUDE (thrombolysis) 113
idnlavasnldentaslnegine (carotid endarterectomy)
A3SAYINRENTEdBaIuaandandlas (endovascular
treatment) Tnanshienasagduion (rt-PA) naviaeniiian

#1 (intravenous thrombolysis) #30n1SHIAALNDAIIA

duden (thrombectomy) ngldlaIeengisdnaoniion

(digital subtraction angiography) %38 DSA #4n11355n¥1928
nsldeneaiunaenionauaailigielasusdnneses
LONTLSIABUNILABSLALLAIDIDNYLTINABALADATILFINA b
AT magaindinisenanssad@idededu |

a‘ Q’J dl U 1 . = 1 v A

Wasanniietdavesaduivsneiuariinnulinesed
wAnENeiU sTaUsunumneSddeulda YSuaseddama
FauanstsUTunusdiadeeisneniy (average the entire
body) funaeidu millisievert (mSv) Wateuiieuaala
| o o a & A Hog v g ' =
sossdvaseivizutoilotonisy uenanidldduanuiou
WiguSsdanunasiuananeiu lownsadnusssusd (natural
background radiation) waz33@ln19n15unme (radiography
medical procedure)

o 3 aw XA | a U A v

TrgusrasdveinITIdeilifionA1Tuiusddme
(effective dose) vesthelsaviaonidonauassiuniogndiu
BIUNFUNLASUIINNITATIVAILLATDUBNULTTADUNIADS
UAUNTSNYIAENSIddaNgEIUNaALEDAALBIANNLAT DY
LONTBLSEVADALABALAYTININITUSEIUANULEDIINNTIEN
AUaelasy

Saqua:dsms

Mnsfnedounds (retrospective study) Taenis
ﬁm’;mmﬂ%mm%’a%‘é’wasmﬁu’wmmmQ’ﬂmisﬂwaamﬁam
auosRuviegeadudsunduilisunsnsiaidadeseionese
pRUNIMIaANDS (CT brain) katongisdmaNiamasiaoniaen
dussazAa (CTA head and neck) IINAIeLENTLSE
ﬂ@uﬁum%ﬁlﬁa Siemens i;‘u Somatom Definition AS 64
slices ARnds ionization chamber detector dwsuindn CT
dose index (CTDI) waz dose length product (DLP) $3ufiU
mssnwsensldansaunasndenauesanedeaenass
waeaLdon S1fo Siemens U Artis zee biplane finnds dose
area product (DAP) meter d43uinA1 DAP wagszuu PACS
B9e Fuji Synapse semineTudl 1 ganew 2562 fia 1 nanAx
2563 nelunguausedinet aaduussainel laedigUae
AN A9INSAALINE LAY 61 518

ﬁm’smﬂ%mm%’ﬁé’ﬂmaﬁﬁﬂ’miﬁ%’umnmaﬁﬁ%é’a
MLLENTLSIABUNANDIANDY NITATINBNTLITABURIADT
7apAEEAENDILAYAD WAYNINWIAIENSIda1uaIuiaen
HonaUBIlgAUINLENUSELANANNNITATIY

1. munAUsinasddma (E) ﬁéﬂaalﬁ%’uawnaws
A519LONTLITADURILADIFUDILALIBNTLTIABUNIUADI VAN
LﬁaﬂauadLLaxﬂaé"JEJNanﬂJmﬁ’] dose length product (DLP)
wagA1 conversion factor (k) 09uAaz 0 T8I¥AINAID DN
aunis’

E =~ kxDLP
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TaeAn k fa Arenulsesidveaiiodaurareiony

AuAS1984 ety mSv/mGy.cm Tunisasaa CT brain
(head) fA1 k W83ATHIVNAU 0.0020 MSv/mGy.cm 11317
N135AN®1909 Shrimpton tazAuz’ §113Un130$99 CTA head
and neck A1 k UsATHELAzABRAWYINAU 0.0031 mSv/
mGy.cm 1131NNN5ANYITOY Hart LayAuy® d@umA DLP
fin USunaussdinanna9mnue1IeenIsauwnu (scan length)
Falduseiunansenumedinnannislesuded ey
fedinsduAuns (mGy.cm)

2. funumaATnassddsa () Afuaeldiuain
mssnndensldansaiunaenidondiasana3ononaise
VABALEBAINNHAAMYDIAT dose area product (DAP) fiu
A1 conversion factor (k) UB4LARZDTHITANAIDINBINN
AUNT

E =~ k x DAP

Ineen k v89 cerebral angiography A1 0.04 MmSv/

Gy.cm? © LagA1 DAP fip U%mmLaﬁamaa%’qﬁ@‘ﬂ%’UIuaﬂnm

¥
v A

AauufivesaSsdneglussuunminiuunused Inile
Wulladinsd-msaauiiuns mGycm?

3. hUSuaseddmaannisnsiaenusdnauimes
auedLaslonYsReuInesTRandenauaarAefifUld
FuanmsesenatsdnauiimessauAuUSINusI@INNITSNYwY
PENNSIdENYEIUABALEDNALDIIINATBLBNTLIINADALI BN
I3 a R a v Yo
Lﬂuﬂimmiﬂamwmwr;“masﬂmu

HWa

Q’ﬂmﬁlﬁ%’umﬁﬁaﬁa'jwLﬂuiiﬂmaamﬁaﬂamaqau
visogasudsunduiilisumssnuimeitnisldansaunaen
wenauendumands 28 au (Sovay 45.9) uavineAmy 33
au (feva 54.1) flengsewing 40 - 89 U ogiade 64 T i
Fthefildunsnnaemzonasdreuinesanes (CT brain)
1 42 au (Sewag 68.9) Lavdn 19 au (Gesay 31.1) 1Ju
Q’ﬂaaﬁiﬁ%’ummLaﬂszjl,'ﬁ&?ﬂamﬁ'ama%ﬁmaﬁ’mﬁ’umsmm
lnwisdneNiinesrasnionduaLaras (CTA head and
neck) ausfae wud1 CTDI _ ieuade 40.71+13.88 mGy, DLP
fiAnade 1938+638 mGycm NMssnwdensldansaunasn
Fonauosudn air kerma fiAades 242+229 mGy, DAP il
AAAE 6192.3+4322.3 uGy.cr’ wagaeIMsimigeslsalal
fienady 22416 wnT (3797 1)

USUNUSEfinaTIuU9In1InTI3LeNTBSIADNAUADS
NEYUIE 61 AW AMIAIEAT DLP wag conversion factor
§iAn 1.65 - 10.67 mSv ALade 4.45 mSv USinassas waves
mMssnwemsldaeaiunaondondlos AUINAI8A1 DAP
Wway conversion factor &A1 0.40 — 8.63 mSv ALaAY 2.48
mSv LLawﬁmm%’aﬁﬁmasmﬁﬁﬂaalé’%’umﬂmsmm,aﬂemé
AR IMDILAYNISNITENsldasaIurasndonauosiim
2.63 - 13.73 mSv Aady 6.94 mSv

M13199 1 JoyadUae, Usinassdlunilammheuiuinsveanisauni: CTDI volume (Tl ), USUN0USaERaDAYI9ANNE1IVD

nsaunu: dose length product (DLP) way Usuaussddama (B) vesilienlasuainasiaenssdneuiiames,

Ysunassdlueinie: air kerma, aweinsingeslsalal: fluoroscopic Time, Usuausadruiud: dose are

product (DAP) uazUsuausddma (B) vewiienlasuannnisinmmenisldaneauvasnionases

Mssnenalennsldaeau

doyadian nasdaauiames (CT) eoaRonruss (DSA) CT+DSA
o1y dwmdn  dauga cTol Total E Air  Flu.Time  DAP E E 971
DLP kerma
Q)] (M)  (wa)  (mGy) (mGycm)  (mSv) (mGy) (wd) (uGy.cm2) (mSv)  (mSv)
?i’]ﬁ%’]?jﬂ 40 40 148 19.17 824 1.65 37 5 1011.7 0.40 2.63
ﬂ"ll,agﬂ 64 65.1 163 40.71 1938 4.45 242 22 6192.3 2.48 6.94
?i'lgd?‘lﬂ 89 140 177 78.73 3403 10.67 1573 64 21569.0 8.63 13.73
("i’]LﬁEJ\‘iL‘UHiJ’WﬁE’m 12.9 16.3 7.69 13.88 638 1.92 229 16 43223 1.73 2.69

CTDIVOl: Volumetric computed tomography dose Index, DLP = Dose length product, DAP = Dose are product, E = YSunausaddana,

DSA = Digital subtraction angiography

112

Jisaisnsumsiwug Ui 48 aduid 2 1Wvigu - DnUIgu 2566




wHuDHuAAN TN SIS HA TRl uARTAY

B VRrndiieerem DSA DRt eeea CT

UFwufadiaua (msSy)
o
8

Jr-'-rr-11rr-'-rr-|1'1--r-.

0,00 4L

TE T

Ity
| S . B R B B B N B -1~|I.-| ™

T T

1357 911131517192123253729313335373941434547495153555755961

gilmau

ad a v oo v ] ° A vo ¢ a ¢ ] o
LLNUQNM 1 Uiuﬂmiﬁamwai’m%adgﬂwLLGlazﬂ‘u PUIU 61 AU Miﬂiu%ﬂﬂmimi’;ﬁ]LEJﬂGULiEJﬂEJJJW’JLGl’ai (CT) 5unv

AMsSNwIMIENSlEagaIuaeniaenalad (DSA) Tumite Jaadiise (mSv)

5o1stu

Tususussd@idady nsnnaenasdnouiinosias
nsnsIvmeengsiviaendenay s SddmaungUae
genimsnsiaenasiiily lnslawzetsdassdsusnumily
natlunsenusdidunauuansufisuenadedalus usii
Unasssanldlumansunmdrugiaeaslsifidadiia (dose
limits) wsnzdiuselevisontsidadonazsnwilse winAasl
nslafadednamuneanlauseloviasgn (optimization) A3s
finnsihsgTauasyseiiuUmnasadngiaeldsy wedesty
é’umwEmﬂ%’aﬁﬁauﬁﬂﬁ’u@ﬂaalﬁ

ArtUTuIuSsdlongsdAouiane s ieUTung
(volumetric computed tomography dose Index; CTDI )
fio Usuasidgenduluiodediasdondonneuinng 3
wihedufiadingd (mGy) WunasinvesUSunasidganiuly
wiazdladnm mldanmsiavsunausidgenduluudnass
ATV UEUAUENAN 16 gudmTunisnTiafse
wanafuUTINSYEiuAUEIELNY (dose length product;
DLP) ﬁaﬂ%mzu%’ﬂﬁ@ﬂﬂﬁuimﬁaL?jaﬁﬂwmaamhammsm
msaun wldannuaguszwing CTDI Ay Aue1vednis
aunu (DLP = CTDI X scan length) fwdedu Jadinsd

nsaisnsumsiwmeg U 48 a

wuRns (mGycm) 39 CTDI uaw DLP frngeazdanalsf
Uinauseadeualuftangetumalude’
WaguiuASinessE CTDI  uay DLP 983n13m579
lnwsdneuimeiaussiunsinususlusassinalsyne
(197991 2) 1A A191n European guidelines® A1U336
$sddn98aumsgIumse Diagnostic Reference Levels (DRLs)
YOIUITNAANTITOIUNNT Uszinaaingasiaun® Useina
lofuaud” Uszmmuisesuaud™ wagUssimagu™ anide

v W

YpaimunkazAne’ uidevesiunswarsusau’® nuia

o

¥
av Aa 1 v

Aaduvg CTDI _ uaz DLP 9n9wideiliiAndosndn
European guidelines, AMUSHNaSY@019830 55 11vRIUsBINA
ans19eudns Useinadiniwosuaun Ussinalasiaun
Uszmadu uazanidevesiiunsuassny o fiflesrina
S BannsguveslsEmAaIngosLaLs waziuITeves
Suuazanzifiaeasves CTDI _ uaz DLP Ho8ni19U
3¥oi] Watlnanvanetadeldun AuuanssvasnisRan
wsfiwesildlunisawny wu kvp, mAs, Pith, rotation time,
scan time SAUH9ANEIVDINTARNY FedanalAUTIUSE

LANANY
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a5 2 unungudiiedne Aadsues CTDI uay DLP wasnsnsiatenuisdnoniiamesaneainiuiseiieides

. o Aady
ae o IUIUNGUADYN
U3 U a.4. () CcTDI DLP
(mGy) (mGycm)
European guidelines® 2000 - 60.00 1050.00
AUSINSES BRI IuUSEIWAanTIYe 11dN T 2003 - 65.00 930.00
A3usiEsBanmsuUsTAadngasaun 2010 203 65.00 1000.00
AUSINSESBaasgulszwalosuaud 2012 7778 58.00 940.00
AUSINASIES BRI INUSEIALLLED S WA LA 2013 5017 15.00 813.70
T wavay” 2014 404 39.90 689.96
AUnafadsnadannsgulssmaguu’ 2015 - 85.00 1350.00
funsuaysysni® 2017 576 77.30 1198.80
ﬂ’]uaﬁlﬂ‘ﬁ 2019 61 40.71 961.00
- Lifideya

¥
S a

ANAAMUIHISIARUNUT (dose area product; DAP)
& o ' a o a a
Jumsinnagusenitausunuddganiulueiniaiiesnsn

cv &4 Ao v aw A A <,
MNNUanenYLsIRUNuRaSId@dnvnsuuasaallmiie du
s a 2 ' a o ada Y

WNIIMTLIURUAT (Gy.cm?) wazA1UTINSEARE Uy
(surface air kerma) Slvaaidu fadinsd (mGy) wldainnis
SounsemuiuUsunnusdNieanuanasnenatsgANNIENU
Aa v v a 3 & v &
Mgt lunsesameieseentsdviaenidenudinvsaes
Anvzdildliuiinasadndielasususfaunsaventisuwn
TwesnslasuidvesUeld visdianansathuindniamen
USinaussddanalaoneie

WisuileuAUiinasdanniadeenaisdnasnden
furAdeiiietos Toun uideves Hassan wazauy',
Farah wazAuy'’, Friedrich Wayane® Barenfanger Waymns
way Weyland wasAniz? wuinaniadeves surface air kerma
uwaw DAP :nmsIduitetesnimsanedesu 1 iesnn
n15lY low dose mode lun1sATIAINaDALEDAELDILALITY
$adsw$nwndu routine protocol wosaaTuUsTamINg

e liTunassdnldegseaudn fannsei 3

S e ) ) cv A4 w
A13199 3 NUIUNGUATBENY ANLAAEYBY surface air kerma, DAP Way fluoroscopy time 84 31NMUIIENNEYIVD

A
MUY Yad  WwWNguieEN g face air Fluoroscopy
(A1) DAP :
kerma 5 time
(Gy.cm?) B
(mGy) (um)
Hassan et. al." 2017 73 807+397 90.9+40.9 22.7+12.5
Farah et. al."’ 2018 319 704 + 589 123 + 95 35 + 27
Friedrich et. al.'® 2018 126 - 205.7 34 + 24
Barenfanger et. al.” 2019 50 1000 + 140 128.1+14.5 39.6 + 4.1
Weyland et. al.” 2020 544 - 89 23
Adeil 2019 61 242 62 22
-+ Lifideya

DAP = Dose are product
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YunaussddmangUielasuannisasasmieenasd

AeuTmess I munTALRdy 4.45 mSv Tnaidunisasie
enaLsdaues (CT Brain) aviliniade 1.92 mSv wazn15m579
lnUlsdnoNiImesiaondiondunLazas (CTA head and
neck) fidade 1.83 msv Wisuiflsusumainnisaneise
909 Jessen wazany Tl a.a. 2004 (151971 4)
dwmiuiinassddmavesiiheildsumsinudgis
msldansaiunasndendues (endovascular treatment)
iy 2.48 mSv Wisuiieuiunisnsiaenassvasaiden
@194 (cerebral angiograph) 31NN15ANYN 98909 Hart Wag
Aaziitinniads 3.0 msv 1ud 1994 (m151971 5)

7151499 4 Conversion factor Wag ALRALYDY CTDI  DLP uag effective dose 4831153 Bl

dlawlsuiuanudsaesnisdedinanusiSmiy
s555uTRTANTULE 25% nsldsuUsinaidddanai 100 mSy
srfimnunsidsafisdy 1% wasenlumsussdfiuaing
Gesfianintuannislesuddtiosndn 100 msv2 msdnn
%’aimmﬂﬁtﬁuﬁaﬂ%mm%’aﬁé’qwaimﬁu’wm‘umﬁﬂaaﬁié’
SunsaTalenalsgmeuiamesTINAUSAwIAeIe NS hdane
aunaonLdonauasiiAnsEwing 2.63 1 13.73 mSv Alade
6.94 msv FuileUszfiunudsswessunseansdiondd
FoelisulaaiSeudisuiulonafiosdeTinanuegise wuh
fuflsuananadevesUSinausddwad 6.94 msv axilsziu
AUEwS 11 10,000 ﬁaaﬂluszéﬁ’uﬁwmﬂ (very low) uagan
Lﬁsmmﬂmqnqmmﬂ%mm%ﬁﬁwaﬁ 13.73 mSv gilsgau
Anandes 11y 1,000 Aeeglusediusii (low) Fauandluguil 12

Lo
1Y o a

YanddeineIUes

o

o Conversion Aady
91U98/
Y o N13A599 factor CTDI DLP Effective dose
(mSv/mGy.cm) (mGy) (mGy.cm) (mSv)

Jessen KA et.al.  CT brain 0.0023 60 1000 2.3
2000

Adei CT brain 0.0020 a1 961 1.92
2019 CTA head and neck 0.0031 225 589 1.83

crol = Volumetric computed tomography dose Index, DLP=Dose length product

A15199 5 ALaaeues fluoroscopic time, DAP Way effective dose 91nA1591579 DSA U84n153984

o o o

a a a 4
UNUIIYNENYIVDN

Conversion Aaaey
NI/ factor
I a.d. maasan (mSv/Gy.cm?) Fluoroscopy time DAP Effective dose
(w#) (Gy.cm?) (m5Sv)

Hart D et.al. Cerebral 0.04 12 75 3.0

1994 angiography

uAdei Endovascular 0.04 22 62 2.48
2019 treatment

DAP = Dose are product

nsaisnsumsiwmeg U 48 a
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E dose range (mSv) Level of risk® Proposed risk term Examples of medical exposures

<0.1 1in 1 million Negligible Radiographs of chest, limbs, head, neck and teeth

0.1-1 1in 100 000 Minimal Radiographs of spine, abdomen and pelvis

1-10 1in 10 000 Very low Barium meals and enemas, CT scans of head, chest and
abdomen, nuclear medicine bone scans

10-100 1in 1000 Low Double CT scans for contrast enhancement, higher dose

interventional radiology procedures

“The excess lifetime risk of fatal cancer to a reference adult patient resulting from radiation exposures in the dose ranges could

be a factor of up to 10 higher or lower than values quoted.

3‘1]‘17; 1 Terminology that could be used to describe risks from radiation exposure”

asu

MsAnEIseinuIUsINaS et muaves
Hthelsavaenidenaussiuviogasudsunduiiléiunismsn
lnwLsdaauimesLarsnwmelsnisidansaiuranaidon
aued fimsEning 2.63 9 13.73 mSv ALady 6.94 mSv &
F1n91 100 mSv Uszfiupnudswesdunsieanisdiond
Agsudaud Budunsitedesoenasdreufinnesauada
Aunszurunsihundenisldansaunasndonausanuin
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Drug-resistant epilepsy means a failure to stop seizures in spite of taking antiepileptic drugs of
more than 2 types. It is found in about 30% of epileptic patients. Although there is evidence suggesting that cannabis-
based products are effective in reducing seizures in pediatric drug-resistant epilepsy, the cost-effectiveness is not
clear. To perform an economic evaluation of CBD-enriched drugs in pediatric drug-resistant epilepsy.

A cost-utility analysis was conducted by using the Markov model based on a societal perspective. The
model was developed to compare costs and quality-adjusted life years (QALYs) between the adjunctive treatment
with CBD-enriched drugs and the regular treatment in pediatric drug-resistant epilepsy. Cost data were collected
from the Neurological Institute of Thailand whereas the probability of clinical response and utility using the data
from literature. The incremental cost-effectiveness ratio (ICER) was presented in the value of the year 2020. The
uncertainty of parameters was explored via a one-way sensitivity and probabilistic sensitivity analysis. The
total cost and QALYs of the CBD-enriched group VS the regular group were 3,178,112 THB VS 3,027,659 THB and
21.88 VS 21.07 years respectively. ICER was 187,108 THB/QALY. The one-way sensitivity analysis showed that the 3
most sensitive factors were the relative risk of status epilepticus, the probability of seizure relapse, and the relative
risk of seizure-free of CBD to standard therapy. We further analyzed by calculating the proper cost of CBD to reach
the willing to pay threshold at160,000 THB and found that the lower price of CBD-enriched of 1,630 THB/1000mg
(14.2% price reduction) will be cost-effective for pediatric drug-resistant epilepsy. It would also decrease the country’s
budget. The CBD-enriched drug is not cost-effective for pediatric drug-resistant epilepsy, but it can be
improved by lowering the price by 14.2%.

Pediatric drug-resistant epilepsy, CBD-enriched, Cost-effectiveness analysis
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TsandnAesmnefa lsnausniisnueen
futh 2 fhudlsiansnsavgadnld fewudszanaesay 30Ty
dthelsnautn fasihasanadyuagivdnguihnidussdvsne
Tunsandnlugithelsnaudndesluiin uinnuduevesans
aftafoyuisslidaio WloUszifiunudun
vosansafinfymuiindingdulsaausniosluidin
Aaszidunu-esinUselevd Tnenislduuudiassunsne
sheypmeamsdsauuuutassgnitailowIeudiousuyu
wazlauniiz (QALYs) vesnisldansainiuiviingisge
Sufugnfuinfunsinudesiudnunilulseaudnies
lwdndayadunuivsiusinainaardulszaming,
rhazdureinsneuauemsediinuazessousslevild
NNNFNUNIUITIUNTIN Usediuanurualaeldonsadnusu
uazUszansnaduiisluyadiuesd e, 2563 A5z
eruliuiueumafevesulsiazmeisofunnuindu

Aldertamunuay QALYs sasnduillasarfyaiiioy
Aunguilallald fio 3,178,112 vy 3,027,659 umuay
21.88 iU 21.07 Yguanemuddiv Sasrduduyussavsua
drwidiy (ICER) Ao 187,108 UIM/QALY msiasizsinaulyl
wiueumaiEvesfiL il sifianalnasiinaun
TigasionsiUdundas ICER 3 ddfuusn Ae eensudesdinivg
vosmainemslifisUszasdvesnnzdnsoiiles amnmiag
\Hurvesnsndsuaniugguamannngadnidulinevaues
(relapse) waz ArmNudBIduiMSToININgaTnYsIngy
asafndyvednddfgaisuivenfudnuninuddu e
AnszsinaeiiviliiAnnnuduAmaasygmandLiudy
Iﬂamiﬁ’mamm‘uaamsaﬁmﬁm%w%ﬁm%ﬁﬁ@qﬁmmxamﬁu
AMLALlagng 160,000 UM WUIINTIAVBIENTENATYY
FUdgeanannda 1,630 uinse 1,000 fadnu (anasdeeay
14.2) agvihlinsldansainiyuriadiagdunisinulsa
audnfenludniiemududn Seazannsaannisssulszina
vosUsineladneig ansarinfiywviaddgaliduen
Tums¥nwlsnaudnieslufinuddiansaiasiosay 14.2
awyildislenaduanle

ns¥nelseaudniosluin, ansariniaen
¥ipddf, NsUssdumaasugmans

Tsnaudndesvaneds Tsaaudniisnudaseniudn
2 fudiliiansavgadnld’ wuusvanm Sevar 30 vawUae
Tsnaudn wagilonsdniiguussuastesvinlvdnansznuse
AunMTInveUle uazaseuaiitagtulimndneriudn
ilalmifadinmunanazsininnmsUssmaionuny
omstnisnwenuantl uifdslalldnadiin sldansartn

fgritunmsshwilsaaudniinmaeiud’ luusUszmasyae

Tl duenld waglunareussinadadudsianguune
qunseitalud a.a. 2017 §in15An¥ILUL randomized placebo
controlled 1dasannreyavila cannabidiol (CBD) $nw1
fuaelsmandnioeluifin 15n Dravet uas Lennox-Gastaut
Syndrome TnefvuavIAveteitaay 10-20 mg/kg/
day wunanenstnld uwazaddquaitielianuiicela
foomstniinueteditudify wifinadnudewiny
AU’ wagiin1sue18n13ANe single arm observational %30
open label lulsraudnitosludinsindusdnvarenisinen
samﬁamﬂ%’msaﬁmﬁ’iym%ﬁm%ﬁﬁqa (CBD:THC) dm31dau
#ing 9w 979 20:1, 50:1 warldluruaendiunndneiy wui
UsyAvSnanisinwionnistnluguaslsnandniiosndang
fnaieuifgaurasauIneuasNat9AgIlaun a1 5ain
fyvvdeddfuigrslunsfinu RCT6 nsfnwiduennu
Fuarveanisldansataduilulsnandniesludingslad
toagulutiogtiu esnasadadyuinarlusssined
\Dumedical grade fis1aann iligarvasnsinwsieen
sintganiudedisuiventudnnmsgiudu 1 ddogluliagtu
1wl A.f. 2019 The National Institute for Health and Care
Excellence (NICE) dafiupsdnslumsdavinunasgiunssnm
T3asine o) YaeBangumasiansandeyaninudurvenisiden
fanam iteniseensuenilidndunsdnuanesgululse
am%’ﬂﬁaﬂﬂmﬁﬂ 15A Dravet ag Lennox Gastaut Syndrome
warlsraudnaeseiingu q' luusanalned wa. 2562 nds
nUsznmieldnguaneliaunsaindgyunlanianmsunndla
uazeyaelrnanlagesdnisvesigitoanltinglunsinm
Tsalagldenditannanayulnsiindeluussna oy ansafio
ﬁaymﬁNaﬁﬂ,uﬂizmﬂiwa%ﬁm%ﬁﬁqmwzLﬂummﬁaﬂlmjﬁum
mMsinuiinavingan madindulafiezidenisnisiniiie
Tiduulevensmausumsinuiuengausidudoding
UszllluszuU (systematic assessment) 9ATLEINUUALAIM
fuen nsfnnifailingussasdiiiossiiumaasugmans
yoamssnwifthelsnautniesludindsarsadafymeie
#Ufiga (CBD:THC > 20:1) Taufuenfudninnsgu

msfnilifunsussdiumaasygmansilisuuuy
nylATedunu-assaUselevd (cost-utility analysis) 1ng
Tduuudnasauninen (markov model)” ¥in1s3imsneyt
Funu uasnadwsTAnduTeufisussinamsldendudn
wuuundegnufenfunisidendudnuuuunfsiudunisldans
aftatnyrvindiigedmsunstnuilsaaudniosludn
Uszvns

AUaelsrandninniifiongnows 1 Vuldimesnuilse
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audnAleeNInIgIULIkEeg ey 2 Yllakardienis
dneg
mMudonuazvuIalun1sinm
nMsfnuilinsiieuiisunmsinulseaudnios
Tudnaeniaden 2 madende 1) sadudnuuuund 2) o1
Audnuuuunasiuiumsldasadaigmuiagdfgdusiuuy
ity fvuanaldéne8aa1n meta-analysis ¥8s Pamplona
Ay Ay’ fo 6 daansusietmidng 1 AlanSuseTu uas
Yungaaaily lsitfu 400 fadn3usiotu
yuuositldlunsiasei
quuaﬂmﬁﬁﬂu (societal perspective) 1neAAsIEn
Funuiintuidludruesliuinsuasine
nseuraniilélunuusians (time horizon)
ATOUARUALNULAHASNS TLAnTu Tasdiaes
anun1sainaentin (life time) suaaﬂﬂwﬁgwm
an3IN15U3Uan (discount rate)
mMsUssdlunaassgmansitszesnaannni 1 ¥
FsfinnsusuAvesiunuuaznadnslnduyadiiagiu e
THaunsaFeudiouiuld Tneldsnsuivaniiangneds
(reference case) 3% #iol muAwuztlugiion1suseiiu
walulagiuguamdmsusemelng w.e. 2555 wazldd
n.a. 2563 Uulgulunisfndiuyuuasnadng
NITRAILILUUTIADY
LuuSansMarkov MUTENBURIY 5 @ATUEAUNMN
(health state) l@un refractory, no response (NR), not
seizure free (NSF), seizure free (SF) wag death I@]EJQ’%'J?EJ

o)
ofe?

IuLLwaﬁ’waaaLﬂuQﬂwLﬁﬂIiﬂau%’ﬂﬁam%L%magamuz

aunm refractory dsniugithearldsunisinwuuuuni
Wiolasunsinwnuuunfswiunislasuansadaigsvin
#fas nanssnwaziilomalululd 3 dnhwar Tnefidu
gnAsuARINSUALLULUAIYRIANLEEUAM INEUIEADY
aupsionsinyiAeanemsinle 100% axdneluegfianius
AUATNVRINTMRUAUDY 100% (SF) uamngUligmauauas
semsinulasaneinisdnls 50-99% azéheluogianuy
JUAMABUALDY 50-99% (NSF) mngUleiiminauauasse
msinwlaganenistnladesnd 50% axdelleganiuy
aunmildnouauss (NR) nisniufaednissnuidvasde
esluuazussidiunadnsnisinuilunn 3 ou Taogaslu
urazanuzguamazilloniaasulegluaniuzaunimdy
I¢f fe filegluaniuzguam SF enadhelegil NSF leidnd
n1snevauedion1sinwanadlagiie1nisdnanas 50-99%
uazeradeluagil NR lsiinisaeuauaslngennisinanas
Ietfosndn 50% drugfiiegluaniuzguaim NSF enaégly
ogfianuzaunn SF Ifiiimsnouaussienisinulagan
omsdnlaifu 100% wavenadneluegilaauzauain NR
Iehanensinlatiosndn 500% dugfiiogluaniuzguamm
NR o19éelusgfianuzguain NSF §d1anernisdnle
Hu 50-99% wenanilftasluutasaniuzguamoiadag
ogfianurauamiiy viedsuluaniuzguanmdeinle
wuudiasauaninsUdsuuUasaa U aun N IA LY
luveslsnuaznsinuuanafagudl 1

D

wuudnaes Markov vethelsnaudnie

NR = No response, NSF = Not seizure free, SF = Seizure free

¥ & Y o ¥ Y o

donnasUasiudmiugUasTunuuinaes

1) ghenlasuansainigyyalindtagerutveiudn
wuuunfvgldsuansaiadgyiluszeviiat 5 3 2) fildneu
auawion1sinw) (NR) Wusveziian 1 Vazneanisbiansain
o a Aadaa a | = fa a
Aynviindigs 3) nsiinenishiisUszasdfinamznsiin
serious adverse event fi® status epilepticus hazn13LL
YUVDY aminotransferase 4) NMYINAIAN cycle WINVOINT

Snwnseedudnuuudnd {Uaedegluaniuzauainls
aevauos (NR) azillemalasuduanuzaunin NSF s
fuaediegluanuzguain NSF azliflenaasuaniug
quamidu sk 18 (aelunsfinuil Sadunguiifiestun
Liflonangadnuvuiassuazdonnandesduillézunis
ATRaeUNNEITeInysunpnsUsTarIneud
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Fauusildluwuusians

1) dawdsaurazndulunisdsunvasaaius
HUN N

Jeyauszdnsuanissnwuazanuiiazdulunig
Lﬂ?iauamusqﬂunmlmmm‘hamlﬁmﬂmiwummssmssu
9810 0UsEUU (systematic review) wiluUseinAnasng
Usgina Ferusmannauddeiiunsinuinuuduuasings
AUAN (randomized controlled trial) Hundn Usednswa

09981 A LA uveInIsIUAs UL

anuzaunnluszeslian 3 HoUNISAWINERTINSELTIN
vosfaednlsaaudniosnldainnisAnuives Kinderen'
fnansdnsnindedinnuaniuzgunmdsaenndasiy
nsfniisanfusasniadedinanynaing (all-cause
mortality rate) ¥esUssyINsInenIuYI01y" AIAINUNDE
Wulunswasuulasaauzguammiazsnsnsmevestae

TspautnAvenluluudnasme cycle 3 LADULEAIAINITIIN 1

1 < = o o &
anunzdulunisiasuwlasanugaunmvesithelsaaudnsiosn

o v 4 . ANUARIALAG DY v -
amuzqwmmimu amu:qﬂjmwmﬂaﬂuuﬂm ALRaY E‘ULL‘U‘Uﬂ’]iﬂi&'ﬁ]ﬁﬁl 9N
ATFIY
fheisnwdeefudnuuuund
Refractory Not seizure free 0.2500 0.0156 Beta 3,5
Seizure free 0.0066 0.0005 Beta 15
No response Not seizure free 0.0331 0.0015 Beta 16
Not seizure free No response 0.0401 0.0057 Beta 16
Seizure free 0.0331 0.0015 Beta 16
Seizure free No response 0.0401 0.0057 Beta 16
Not seizure free 0.0331 0.0015 Beta 16
fUheiisnundasenfudnuuulnasuiunislémsatnfyuviiadoage
Relative risk ¥99n15LAn seizure free Iumju‘m%' CBD 6.17 1.18 Lognormal 15
WisuAunssnemesfudniuuung
Relative risk ¥89n13LAANGt seizure free Iuﬂduﬁw CBD 1.74 0.01 Lognormal 15
WisuAunssnumegiudniuuung
o v, o &
Elﬂi']ﬂ'liﬂ‘]ﬁl‘llaﬂEd‘t]')ﬁliiﬂﬁll‘llﬂﬂaﬂﬁ
No response 0.00233 - fixed 13
Not seizure free 0.00148 - fixed 13
Seizure free 0.00028 - fixed 13

2) daudsnisinanislineUszasa

dtrelunuuiassdilemainetnishifisdszasdann
nsinwiaiseiudnuavaisaniyyvieddfgdlalunn
anuzaunIw nsAnwifsaezemslifisUszasd

¥1AFULSS (serious adverse event) FsmsnuMUTIAUNTIY
agrufuszuures Stocking® eueImshifisszasviia
quLLidﬁa A154A9 status epilepticus LLazmiLﬁu‘ﬁwIJa\‘iisﬁU
wules] aminotransferase §an1571971 2
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anuunasdulunisiineinishifielseasd

fauus AadY
Anuunazdulunsiia status epilepticus 0.0508
lugfsnwuuund

' [ a X U L3
AnuzdulumsintuvesszAutoule] 0.0139
aminotransferase lug#¥nuuuuund
Relative risk Tun15ifin status epilepticus 0.970
Yo4uly CBD Wisuiunsinwseeniutn
wuuun@
Relative risk Tumsiintiuvessyauroulas 11.670

aminotransferase va#ilY CBD Wiguriv
AMsnwImIgfuTALUUUNR

3) fauusdumu

nsfnuriitiessiluyuuemiadsay (societal
perspective) AuNUTI (total cost) UsENoumeuunN1Ing
Men1sunng (direct medical care cost) LLazﬁunumamﬁﬁ
flavansunme (direct non-medical care cost) Iﬂﬂﬁunu
vaunazgnusulRudunilud wa. 2563 Tnglddwinem
#U3lnA (consumer price index; CPI") n3nA1RTI9SNw LAY
ANNENSUAUYUNNATININITUNNE Waenuinalddeeau
yARRBIAUsENDUTBIRUYUAa UsTLAndieil

1) AUNUNNATINNISWINE (direct medical care
cost) Usgnaushesuyuildanelulaensstunsinuiiae
winlsnaudniesislunisinyiuuugdasuonuasgaslu
laun Aransadadguirdeddfas Ae1snwieanislaiie
Uszasd Ansravnaiesufifinis Amsiaitadouazsnwim
$9@ AIUTNIINNAITHEIVIE ATMIBNATANITUNNE UaY
WeFInen AvimanisuazuInIdnd Anesesdionis
Mswnnd Anusasinalien Aasndnvilagisfiauing g
ArasuazAomsvaslsmeIua mafnwilidoyanily
Pefifntuaidumsinugihelseaudnidniinosvesanty
Uszamine1d1uau 65 auwazAlgTngazgniunuiuiieg
M cost to charge ratiolflautasanldaeLusuyumanss
ManIshNng™®

smasatiaiyysliadtagddmamduuainesdns
ndvnssufifansadady 100 mg/ ml v 10 ml 51a0
Ynaz 1,900 v drdunuillidnweinislifislssasd
dlowAn status epilepticus AnFuuYeIN1ITNY MUY
Tuduau 7 Junseununislden Keppra IV load 1,000 mg
$1u 2 afadunm 2 Yusarliluzuuuy oral wuin 500
mg Tuaz 2 afa sedn 5 Fu mniansiatues enzyme
aminotransferase AnAunuYaINITSNwILUULUIBUENIUI
3 fuuasHunurasn13nTIa liver enzyme $117u 3 A%S 9191

mmﬂmmﬂﬁaummg'm ;S‘ULLUUﬂ’]‘Sﬂ‘SSﬁ]’lEJ 91994
0.0063 Beta 3,5
0.0011 Beta 3,5
0.538 Lognormal 15
1.069 Lognormal 15

AUYLUBINITNTINAZNTSNYILAIINTIENTHUNULIATEIY
ion1sUszifiumaluladiuguainuazeitldlunissnu
Tsmnawienmésdinmsiatouniiiusemeluguideye
Y1INTINULIYU NTENTHAITITUGV NINUNIUITIUNTTY
wuheanazduiigihowdsuaniuzauaman no response
Ju seizure free ldsensrida wonsifiuenmuatoIns
$n8n 1 1ems ienslildasuwdasls 9 faduluwuu
$rensiaAndururasnskiFansdlifeds callosotomy-
curettage ANBITILAL 2 ATq TngdunueAtH1fnLuY
callosotomy-curettage Tﬁmﬂiwmsﬁuﬁqummgmlﬁams
Usziumalulaganuavnin®

nstlfUaglinauaus (no response) warawsadlasu
g 1 9emaiiioriugueinisin Tunsnwiimuels
\fien perampane laua 4 mg/’;’uﬁm%’u@’ﬂwﬁmq 1-12
Y aglelurun 8 mg/i’uﬁw%’uw:ﬂwﬁﬁmqmﬂﬂ’jw 12U oy
Andunuen perampanel 81.29 usewdadmsuruin 4 mg
('5’1ﬂmmwﬁa'ﬁﬂ'1é’N50ﬂﬁ{]’ﬂ?‘ayaﬂﬂaﬁﬂizﬂm‘iu@ué‘ﬁayja
YIIEINUIYTUIN NTENTIEATITUGV)”

2) ﬁuvgumamaﬁﬁwvmmmwmf (direct non-
medical care cost) Usznaushesunuiifielddmiuaud
viousmslildmensunmdusieitestunsnuilsaaudn
Tuidinfinesn liun aemnsiiuenmileaindiommsund andl
N ﬁhlﬁumaﬁumﬁﬂaal,l,azcmaLﬁmﬂ’h%’umﬁﬂwﬂmau%ﬂ
Tudnfifesrsufsangadsssldannnsiauresgue
Funuynanseiitlemsnsunmdludigiasdhiunsinm
smeraiiduaidumemensauiivvessyfagldan
MemsFuunaguitensUssiumaluladiuaunimen
$rafguavdeanmssnilsmeuialunisdni Idnan
mnﬁu%’a;&a@’ﬂaaau%ﬂLﬁﬂﬁé@@iamﬁﬂmﬁLﬂﬁums%’ﬂmﬁ
andulsza eI 84 Ay

nsfnwdsudununisdsaudmiunsfnuiiay
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vouAnuazsiunuandeleniavesnsouaiilunisguaiiniy

F1UnN1ASEUTRIITEUNIS AN ALA U UAINGT31GN
nsfinwvesrauns Insseuazane” MinsAnwsuyu
MaATHgAansTeuAnTiinuRinIsaefigudn1s@ine
TWALAANISANY 7 INUTFUUMGLATEgAansvadlsasey
o v = @ Ao a o

lvinsfneuazguainifinnufinisnvatewiniv 11,416

muusaunuildluwuudnass

= ¥ 1 a [} @
unsied uagsuyuandelenavesasoundilunisguaiin
TugraUanimssuradsassunsAnwIREeniy 20,218
1A = tsy o VY U v
vnsied nsfnilivualigUaglungu no response 141
FunseEnwIRAYRIEANNRNINNaNeIRIntsAand nAn
Jowaz 50 veULngu no response ManuAtoyaYDITUI
nIngINIuAzLaA U UNldLanfn139N 3

s ﬁuaﬁ? ANuAATAAREY  JULUY 1634
(U/3 o) 1ATFIY N13N5218
AUNUNNATININTITUANE
ﬁunu%’ﬂmmmi status epilepticus 11,360.24 1,136.02 Gamma 19
ywqu%’ﬂmm’sz aminotransferase Lﬁmﬁu 2,474.28 247.43 Gamma 19
AUNUTINNTINBENIENEN No response 27604.69 2,760.47 Gamma 20, Primary data
MUNUTIINISNEEUeNgy Not seizure free 19062.96 1,906.29 Gamma 20, Primary data
UNUTIUINMISNEETENGY Seizure free 12377.73 1,237.77 Gamma 20, Primary data
funumeaseiiflymenisunng
Q’ﬂ’mmju No response 5798.47 579.84 Gamma Primary data
HUleng Not seizure free 2971.67 297.17 Gamma Primary data
@ﬂwmjm Seizure free 2723.88 272.39 Gamma Primary data
uuNIedeay
FunueInseuasIlun1sauaANNgY No response 8197.41 819.74 Gamma 21

4) FUUTNATHEVEUA I
Wiesandedinlunsitudeyananmiinvesilae
winlspaudnpseludszmalne nsfnwnidddnsmuniu

Aressauselovunldluwuuinans

fauls Aady
fheiitieny 1-18 I
58 No response 0.846
HU38 Not seizure free 0.910
HU3e Seizure free 0.981
fuasiifiangannnin 18 Yauly
#U38 No response 0.840
HU38 Not seizure free 0.900
HU3e Seizure free 0.940

Disutility nsadiin@1n1s status epilepticus

255UNSSUINANUSEINADMANTaU S eTlRNan Uy
qunmene o) Nenndesiuwuudiaes Aressausylovinldlu
LUUTNADILARIAINIS19T 4

ﬂ'a']uﬂmmﬂﬁlau -

E‘ULL‘UUﬂ"IiﬂiL’ﬁ]’IEI 21494
UINTFIU

0.138 Beta 22

0.114 Beta 22

0.053 Beta 22
0.029 Beta 23,24
0.020 Beta 23,24
0.024 Beta 23,24
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5) BsAaseidoya

mylnszideyauuadu 4 diufe

1. MlAseisunu-Useansue

nmMyeseinansAneldnissiunindeyaiunu
uazkadnsmMagua LU aeRauAiEuNsAnylUauds
naandinvesrUllunuudnaes nan1sinTIiazuansly
sUvesSATEIFUYUUsAVSHadIuAY (incremental cost
effectiveness ratio; ICER) #a ﬁunuﬁLﬁu“ﬁuﬁiaﬁﬂmuﬂ
aunnefifindunnmsldasataiyysmfunisinudae
giutnuuuUng (Auyueniudn+CBD) Wisutiun1sinwie

v o

gnfunuuuUnAieseg1afie) nan1slAseienTIadILAunY
UseAnSuadiuiiy (ICER) thlueudisufuaanudala
1871 1.2 Wwe Gross National Income (GNI) #138 160,000
umsiaUgun1iz w1nA1 ICER Ueendn 160,000 umsiel
guanzilaruned nsldansaniafyiviiedingesiu
AumsldenfutnunAtianudue

2. MyiATeianuldutueu (sensitivity analysis)

nMsnsgiduuLarUsednsnavaanisldenann
Agywwila CBD Qqﬁmﬁumﬂ%mﬁu%’mﬂaﬁ?u anailfuysii
finulvizeliuiueuvilinanisinseenadsuuuasiy
nsAnwETmsiessianaliuduey 2 8de 1) ms
Aasrgiarulaiuiusuniafen (one-way sensitivity
analysis) way 2) MsiaszvinuliiuueumeisefunI
1zt (probabilistic sensitivity analysis; PSA)

3. Asieszisaeivin liAneudua g
\ATUGANENS

MINRANITIATIERABRTIE AU UUTEAVENAE

NyATIERdunUUsEAvENE

ganutnUn® +
=

fauds v oo
asafiafyvdTnge
AUNUARDATN(UIN) 3,178,112
Ve life year @) 24.96
Yguame: QALYs (U) 21.88

wan1saszvaulduiuau
nan1saAszvaulaniduaunuy probabilistic

sensitivity analysis (PSA)
nan5IAsIzTiA N liLLue e cost-effectiveness
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Cost-Effectiveness Plane
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analysis
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RR of status epilepticus
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RR of seizure free of CBD to std therapy
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Utility of seizure free (100% free seizure)(1-18y)
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B Using the minimum value
B Using the maximum value

-80.00 -60.00 -40.00 -20,00 000 2000 4000 6000 380.00

Percentage of ICER changes

Tornado diagram
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Abstract: Recurrent Episodes of Gingival Pyogenic
Granuloma at New Other Site in Severe Aplastic
Anemia: A Case Report
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Pyogenic granuloma is a benign vascular neoplasm in which the most common site in the oral cavity is the
gingiva. It presents as a red or pink exophytic mass, with no pain, and easily bleeding, especially in hematological
disorder patients. A case report stated that a 36-year-old man presented with severe aplastic anemia presented
with soft tissue mass at the palatal gingiva of the upper incisor teeth. Treatment was performed by complete excision.
A recurrent lesion was found at a nearby site in the following 3 weeks. An excision was made again and no recurrent
was found after a year of follow-up.

Keywords: Pyogenic granuloma, Aplastic anemia, Recurrent
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Wesenludsussvesmasadeniitinneuds (acquired

vascular tumor) gUasununnmdsenuiousiiimis an
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Wiovonkaoaldaoavta Multiple Familial Glomangioma:
S19UNUDY

Abstract: Multiple Familial Glomangioma: A Case Report

Glomuvenous malformations (GVYMs), also known as glomangiomas, are benign localized tumors of the skin, that
often appear during infancy and childhood. Diagnosis of glomangiomas is based on clinical and histological features.
This was a report of a 31-year-old woman who presented with violaceous plaques on the right upper chest since
birth. New lesions continued to develop on the other sites including the right shoulder, right arm, right palm and
right leg. Her brother had similar lesions on his left thigh. Incisional biopsy showed multiple dilated cavernous-like,
thin-walled vascular spaces surrounded by multiple layers of glomus cells and red blood cells in the lumen. Her
clinical and histological features were consistent with the diagnosis of multiple familial glomangioma. The treatment
was not required for asymptomatic glomangiomas but the larger and extensive glomangiomas could be treated with

laser therapy or sclerotherapy. This patient was treated with Nd: YAG (Excel V) for a reduction in glomangioma size.

Keywords: Glomuvenous malformations, Glomangiomas, Venous malformations
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Introduction

Glomuvenous malformations (GVMs), also known
as glomangiomas, are benign localized tumors of the
skin comprising glomus bodies with predominant blood
vessels." ” Glomangiomas are often present at birth but
may also appear later in life and are most commonly
found in the skin or subcutaneous tissue of the upper
extremity but occasionally can be presented on the
lower extremities, head, or neck. The glomangiomas are
multifocal, rather than localized, frequently hyperkeratotic
with a cobblestone-like appearance, and their color varies
from pink to purplish dark blue.”” It is often confused with
venous malformations (VMs) but can be distinguished by
clinical and histopathological examination. The treatment
is not required for asymptomatic glomangiomas. The
small, superficial lesions can be treated with surgical
excision, however the larger and extensive glomangiomas

may be treated with laser therapy or sclerotherapy.™ "



Case report

The 31-year-old Thai woman presented with
violaceous plaques on the right upper chest since birth.
New lesions continued to develop on the other sites
including the right shoulder, right arm, right palm, and
right leg. Some of the lesions were painful and were
precipitated by pressure. She denied a history of anemia
or bleeding either from the skin lesion or gastrointestinal
tract. There were no other systemic symptoms. Her
elder brother had a similar lesion on his left thigh.
Physical examination revealed multiple violaceous non-
blanchable plagues with the nodular surface on the upper
chest extended to the right arm, right shoulder, right palm,
and right leg (Figure 1). There was no thrill or bruit. She

had normal extremities without limb-length discrepancy.
Magnetic Resonance Imaging (MRI) of the chest wall, right
arm, and right forearm showed low-flow type vascular
malformation involving skin and subcutaneous tissue
along the right upper extremities, right shoulder, and
right-sided anterior upper chest wall.

An incisional biopsy was performed on the right
arm shows multiple dilated cavernous-like, thin-walled
vascular spaces surrounded by multiple layers of glomus
cells, red blood cells in the lumen, no significant finding
of arteriovenous malformation and no atypical cell
(Figure 2, 3). The clinicopathology confirms the diagnosis

of multiple familial glomangioma.

Figure 1. Multiple violaceous non-blanchable plaques with the nodular surfaces on the upper

chest extended to the right arm and right palm.

Figure 2. Multiple dilated cavernous-like, thin-
walled vascular spaces surrounded by multiple layers
of glomus cells. H&E, x100

Figure 3. Multiple dilated cavernous-like, thin-

walled vascular spaces surrounded by multiple layers
of glomus cells. H&E, x400



Case discussion

Glomuvenous malformations (GVMs), also
known as glomangiomas, are benign localized tumors
of the skin comprising glomus bodies, the specific
cutaneous structures that are involved in thermal and
baroregulation.” ? Glomangiomas are most commonly
found in the skin or subcutaneous tissue of the upper
extremity but occasionally can be presented on the lower
extremities, head, or neck. Rarely, the tumors may involve
mucous membranes and internal organs.’

The glomangiomas are multifocal, rather than
localized, frequently hyperkeratotic with a cobblestone-
like appearance, and their color varies from pink to
purplish dark blue®®. Glomangiomas are different from
venous malformations (VMs) in clinical presentation.
Glomangiomas are nodular or segmental plaques. Color
may vary from pink to purplish dark blue, mainly located
on the extremities and involving skin and subcutis. They
are generally asymptomatic, but some lesions may be
tender by compression, and pain attacks may occur
in association with menstruation and pregnancy. The
venous malformations are soft, blue, often localized on
vascular lesions, commonly affected muscles and joints,
and painful on awakening or after activity. Therefore
differentiating glomangiomas from VMs is important to
the outcome and the treatment options.* "*

Glomangiomas are often present at birth but
may also appear later in life and slowly expand during
childhood. Solitary and multiple glomangiomas must
be distinguished based on characteristic clinical and
histologic findings, occurring sporadically or in a familial
pattern. Nonfamilial solitary type glomangioma is more
common than multiple types and frequently painful,
histological findings are small endothelium-lined cavities
and many glomus cells in 2-3 layers. However, multiple
type glomangiomas are familial autosomal dominant
inheritance, presented with localized, segmental, or
disseminated patterns, in which histological findings
are irregular large ectatic vessels and few glomus cells.
They are asymptomatic and sometime may be slight

tenderness. Approximately two-thirds of patients with

glomangiomas have a family history of similar lesions.
Autosomal dominant inheritance of glomangiomas results
from a heterozygous germline mutation in the glomulin
gene on chromosome 1p21-22.” ' This generates a
truncated glomulin protein that interferes with vascular
smooth muscle differentiation and late maturation of
vascular smooth muscle cells resulting in the formation of
glomus cells. Four mutations in glomulin were identified
in 70% of the GVM families (108C —> A, 157delAAGAA,
554delA+556delCCT, and 1179delCAA) whereas the other
30% have unique mutations.” """

Histological examination of glomangiomas
consists of large, dilated, thin-walled veins in the dermis
and subcutaneous tissue, histologically equivalent to
those comprising venous malformation but surrounded
by clusters of round or polygonal cells with plump
nuclei and scant eosinophilic cytoplasm (glomus cells),
These features were consistent with the diagnosis of

glomangioma in our patient.” *?

The congenital origin,
the scattering lesions, and the similar lesion of her sibling
led to the provisional diagnosis of multiple familial
glomangiomas with mosaicism.

Treatment is not required for asymptomatic
glomangiomas. The small, superficial lesions can be
treated with surgical excision, however the larger and
extensive glomangiomas may be treated with laser
therapy. Other alternatives include sclerotherapy and
some studies demonstrate that sclerotherapy treatment
in large facial glomangioma did not improve facial contour
or discoloration.”* Our patient will be treated with Nd:

YAG (Excel V) for a reduction in glomangioma size.

Conclusion

This is reported of a rare case. Glomangiomas are
benign, arise from the glomus body, and are commonly
found in the skin or subcutaneous tissue. Glomangiomas
must be distinguished from venous malformations by
clinical features and location. The diagnosis was based on
the clinical aspect and confirmed with the histopathologic

results.
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Melasma is a commonly acquired hyperpigmented skin disorder of uncertain etiology. Several predisposing

factors, such as UV radiation, genetic predisposition, dark skin, and female sex hormones, can induce melasma.

However, its exact pathogenesis is complex and involves melanocyte function, including interactions between

keratinocytes and melanocytes as well as gene regulation abnormalities. Topical therapy remains a mainstay treatment

for melasma, and oral medications were helpful in appropriate cases. Procedural approaches, such as laser therapy

and chemical peeling, have been proven to be beneficial in most cases. Several recent studies have also suggested

new cutting-edge modalities for possible successful treatment, for example, picosecond laser. Besides, this review

provides a comprehensive update in the pathogenesis and systematic treatment of melasma (Table 1).

Keywords: Melasma, Pigmentary disorders, Hyperpigmentation, Treatment
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Introduction
Melasma is a chronic acquired hyperpigmented

disorder characterized by symmetric poorly defined,

brown macules or patches on photo-exposed areas,
particularly both cheeks, malar areas, nose, forehead,
and upper lip. Although the etiology is unknown, it is
triggered by ultraviolet (UV) exposure, the use of oral
contraceptives, pregnancy, or stressful events.' Notably,
melasma is highly prevalent in people with dark skin types,
reproductive women, and postmenopausal women. To
date, melasma is still a challenging condition to treat

and often produces psychological impacts on patients.

Clinical and pathologic features
There are several melasma patterns, among which
centrofacial type is the most common. The centrofacial
pattern usually presents on the central part of the face,
e.g., the forehead, malar areas, nose, cheeks, chin, or
upper lip (Figure 1.). For the malar type, the lesions
are limit to cheeks, whereas for the mandibular type,
the lesions are present on the rami of the mandible.
Although unusual, extra-facial melasma can appear in
other areas, such as the back, sternum, and forearms.

In terms of histologic findings, melasma can present in
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three forms, e.g., epidermal melasma, dermal melasma,
and mixed type. The pigment in the epidermal form
usually deposits on the epidermis and melanocytes are
highly dendritic and full of pigment. In contrast, melanin
deposits in melanophages in the superficial and middle

dermis of the dermal type, while mixed-type melasma

can involve both the epidermis and dermis. Also, there
is an increase of mast cell and vascularity in the dermis,
implying that dermal factors may play essential roles
in melasma pathogenesis. Of note, the skin biopsy may

reveal significant actinic damages.

Figure 1. Centrofacial pattern of melasma in a Thai female patient

Etiopathogenesis

The pathogenesis of melasma remains to be
elucidated. Melanocytes play a pivotal role in melasma
development. Increasing evidence suggests that secreting
factors from keratinocytes or fibroblasts nearby contribute
to the paracrine effect in melasma development. UV
radiation upregulates melanocortin-1 receptors (MC1R)
or melanocyte-stimulating hormone (MSH) receptors
on melanocytes leading to more melanin production.
Keratinocytes also produce proopiomelanocortin (POMC)
along with Ot-MSH and ACTH in response to UV. In terms
of hormonal effects, estrogen, and progesterone can
induce pigmentation, which is mediated by estrogen
receptor-alpha and beta. Presumably, this explains why
melasma is more common in post-pubertal women, oral
contraceptive users, and during pregnancy. However,
the mechanism of female sex hormones involved in
pigmentation is not yet clearly understood. In addition,
vascular endothelial growth factor (VEGF) can promote
human melanocyte survival in cell cultures, suggesting

that it is one of the contributing factors of melasma.”

Although there has been no genome-wide association
study to identify associated genes in melasma, genetic
factor is considered as a potential risk factor, as some

patients’” reports on family history.

Current treatments in melasma

Several modalities can treat melasma, for example,
topical, systemic, procedural, or combined treatment, all
of which involve various aspects including pigmentation,
inflammation, vascularity, and photodamage.

Topical Treatment (Table 1)

Sunscreens

UV and visible light account for melanin formation.
Sun protection, especially broad-spectrum sunscreen, is
a crucial factor in controlling the progression of melasma
both in the prevention and enhancing the efficacy
of other topical treatments. Evidence suggests that
broad-spectrum sunscreen can be applied to prevent
the onset of melasma. Furthermore, many patients use
camouflage or makeup as additional treatment modalities

for their melasma.

139

Jisaisnsumsiwmng Ui 48 adui 2 1Wugu - DnuIgu 2566




Hydroquinone

The most popular treatment for melasma
is hydroquinone (HQ). HQ 4% cream can be used
as a monotherapy for treating melasma; however,
hydroxyquinone combined with tretinoin and topical
corticosteroid is more effective. Triple combination
therapy (TCT) has a 30% better rate of complete clearing
than hydroquinone alone with lower cost in the U.S.”
Common side effects include irritation and irritant contact
dermatitis or dyspigmentation. Caution must be taken
as long-term usage can result in exogenous ochronosis.

Corticosteroids

Steroids can inhibit melanogenesis. However,
corticosteroids are not recommended as monotherapy
due to side effects. Moreover, current studies show
that corticosteroids alone have no long-term benefits in
melasma treatment.

Tretinoin

Retinoids are mostly used to promote the
absorption of HQ. Tretinoin modulates keratinocyte
pigments, interferes with the transportation of melanin
pigment, stimulates keratinocyte turnover, inhibits
tyrosinase, and interrupts the synthesis of melanin.
Tretinoin is effective but often irritates. Another synthetic
retinoid with less irritation, adapalene, can be used as an
alternative retinoid in melasma patients. Topical retinoids
and adapalene should be avoided during pregnancy.

Topical combination therapy

Although HQ is an effective monotherapy, the
greater outcome is evident when HQ is combined
with retinoid and corticosteroid. Kligman’’s formula
is a popular combination for treatment. The original
formula contains 0.1% tretinoin, 0.1% dexamethasone,
and 5% hydroquinone. Additionally, tretinoins have an
antioxidative effect of preventing the oxidation of HQ.
Dexamethasone was used to relieve irritation induced
by HQ or tretinoin. Improvement is evident within three
weeks after the twice-a-day application. Also, modified
Kligman’s HQ formula was created for appropriate skin
types to reduce tretinoin-induced irritation and decrease
steroid side effects.

Other topical whitening agents

Azelaic acid

Azelaic acid is a reversible competitive

tyrosinase inhibitor.* It possesses anti-inflammatory,

anti-keratinization, anti-bacterial, and anti-pigmentation
properties. Moreover, it is shown to suppressPUVA-
induced cell aging in human fibroblasts.” Azelaic acid
has been approved for melasma, postinflammatory
hyperpigmentation, as well as acne treatment.*

Kojic acid

Kojic acid acts by chelating copper at the active
site of tyrosinase enzymes. However, Kojic acid is less
effective as a monotherapy.” In a split-face study, slycolic
acid with kojic acid preparation shows no significant
superiority but more irritation compared to glycolic acid
with hydroquinone preparation.

Ascorbic acid

Ascorbic acid or vitamin C interacts with copper at
the active site of tyrosinase, similar to kojic acid (Table 1).
Topical ascorbic acid is unstable and is usually combined
with licorice extracts and soy to increase its efficacy. It is
less effective as a topical monotherapy. A study shows
that ascorbic acid monotherapy is less effective than that
of HQ in improving MASI scores.

Arbutin

Arbutin is a natural compound derived from
bearberry, cranberry, and blueberry.® It is another
tyrosinase inhibitor and inhibits melanosome maturation.
Deoxyarbutin, however, is a more potent tyrosinase
inhibitor, and it is shown to be more effective.

Licorice extract

Its active ingredients are liquiritin and isoliquiritin.
Licorice extract possesses an anti-inflammatory and
antioxidant effect. Likewise, this naturally occurring
compound has been shown in some studies to decrease
pigmentation by inhibiting the tyrosinase enzyme.’

Systemic treatments (Table 1)

Tranexamic acid (TA)

The tranexamic acid used in melasma is off label.
TA is a plasmin inhibitor, available in oral, topical, and
injectable forms. Oral TA is pregnancy category B and
is used in pregnant women with bleeding disorders. TA
blocks plasmin production, thus, it decreases arachidonic
acid and prostaglandin levels, thus it prevents the
activation of melanocytes. Recent studies show that
TA also decreases VEGF and ET-1; both may contribute
to vascularity in melasma.® However, there is no
consensus on the optimal dose for treating melasma.

Practically, the dosage usually ranges from 500-750 mg
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daily.® A systematic review and meta-analysis shows an
improvement in the MASI score after treatment with TA.
Side effects, including hypo-menorrhea, mild abdominal
discomfort, and transient skin irritation, are minor. Severe
side effects, such as deep vein thrombosis, are possible
but rare. The topical formulation of TA has been reported
as effective as HQ.

Glutathione

Glutathione is a tripeptide and also a potent
antioxidant.” Glutathione also employs other mechanisms
to decrease melanogenesis, including chelating copper
jons to inactivate tyrosinase and shifting the production
of eumelanin to pheomelanin.” A randomized controlled
study of 60 healthy Thai medical students who received
500 mg glutathione in 2 divided doses for four weeks show
a significant decrease in melanin indices, determined by
Mexameter®.*

Polypodium leucotomos (PL)

This tropical fern native to Central and South
America has antioxidative and immunomodulatory
effects." Recent studies show that PL can interfere with
melanogenesis by reducing UV-induced photodamage and
ROS inhibition."”” PL has been used as adjunctive therapy
in melasma with favorable results."

Procedural treatment

Chemical Peeling

Superficial peelings such as glycolic acid (GA) are
typically chosen as adjunctive therapy due to the benefits
of epidermal turnover and lower complication risk. In
a recent review, chemical peels show good results in
melasma patients. GA 70% peel compared to tretinoin
1% peel at a 2-week interval for four sessions shows a
remarkable reduction in MASI score in a study for both
groups, notwithstanding lacking statistically significant
difference.” However, chemical peels usually cause PIH
due to irritation or inflammation. Trichloroacetic acid (TCA)
peels 10-20% shows similar efficacy to GA; however, TCA
produces slightly more adverse effects, including irritation.

Laser and light treatment

Laser therapy becomes an alternative treatment
for melasma in recent years. Many studies investigated
laser treatments with variable outcomes. However, this
therapeutic modality is challenging and causes frequent
complications such as PIH, particularly in darker skin types.

Thus, non-ablative lasers are preferable in terms of less

inflammation and subsequent PIH.

Intense pulsed light (IPL)

IPL can treat many pigmentary disorders with
its long wavelength between 515 nm and 1,200 nm. A
randomized controlled study of 17 patients treated with
IPL for four sessions shows a better reduction in MASI
than that of the hydroquinone-only group.™ Fractional
IPL offers an alternative treatment for conventional IPL
with favorable outcomes.

Q-switched lasers

Q-switched lasers target the melanin in the
epidermis and dermis selectively. Q-switched lasers have
been recently investigated in various studies with variable
successes. However, many studies show that when the
laser is used as monotherapy, a high recurrence rate and
poor long-term outcome were common.”® Some studies
have demonstrated better pigmentation improvement,
and less PIH with low fluence Q switched neodymium:
yttrium-aluminum-garnet (Nd: YAG).

Fractionated resurfacing lasers

Fractional resurfacing, either an ablative fractional
laser or a non-ablative fractional laser, can be used to treat
melasma. Non-ablative fractional laser is preferable as the
scarring and dyspigmentation are lesser and can be used
for the treatment of dermal melanocytic lesions, dermal
melasma, and nevus of Ota.'* Many recent studies show
the efficacies of 1,550 nm NAFL in melasma treatment.'
Despite higher PIH, ablative fractional resurfacing lasers,
including CO2 lasers and erbium: YAG lasers, have been
reported to be a favorable melasma treatment. A study
using low-fluent CO2 laser compared with Q-switched Nd:
YAG shows superior results with fractionated CO2 laser
arm without significant differences in adverse reactions,
partly reflecting the beneficial dermal remodeling effect
of CO2 laser."’

Pulse dyed laser

Given that angiogenesis and vascularity may
contribute to the development of melasma, PDL is a
potential therapeutic option. In a split-face randomized
prospective study, 18 Caucasian women using a 4-month
combination of triple therapy with PDL therapy shows
an outstanding decrease in the MASI score.”” However,
a randomized clinical trial with Copper Bromide laser
versus triple combination topical therapy showed no

statistically significant result in their efficacy.”® Overall,
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vascular targeting with laser therapy seems to show
beneficial outcomes in some melasma patients, but its
significant benefits remain questionable.

Picosecond lasers (PL)

Picosecond lasers (PL) are a recent ground-breaking
laser innovation, which is available in 532 nm, 755 nm, and
1,064 nm laser output. PLs generate picosecond pulses,
resulting in much shorter pulse durations, thereby causing
pigment fragmentation by photoacoustic rather than
photothermal effects. PLs also generate effective removal
of pigments without thermal damage to the neighboring
tissue.” Initially, PLs have been used for tattoo removal
with encouraging results and low adverse reactions.”
Recently, various studies have demonstrated that PLs are
an effective and safe treatment for melasma.”# However,
more robust clinical studies are required to assess the

role of PLs in melasma.

Summary

The etiopathogenesis of melasma is not yet

fully understood. The mainstay treatment in melasma
is a topical treatment in which combination therapies
provide greater efficacy than monotherapy. Sun protection
remains the most important prevention for melasma.
Among many whitening agents, hydroquinone is still a
gold standard treatment and effective in melasma. For
recalcitrant cases, topical therapy together with systemic
agents and laser and light therapy might provide a
better outcome (Figure 2.). Laser treatments seem to be
alternative options with promising results. Therefore, A
good understanding of the etiology and pathogenesis of
melasma enables us to develop more effective therapies

in the future.

Table 1 Melasma treatments, mechanism of action and adverse effects

Modality Source Active compounds Mechanism of actions Adverse effects
Sunscreen Synthetic Zinc Oxide, TiTanium Inhibit UVA, UVB, None
protection Dioxide, Oxybenzone, visible light
Octocrylene,
Octinoxate, Octisalate
Hydroquinone Synthetic 1,4-dihydroxybenzene Tyrosinase inhibitor Irritation, dryness, erythema,
rebound effect exogenous
ochronosis
Corticosteroids Synthetic Corticosteroids Inhibit endothelin-1(ET-1), epidermal atrophy,
inhibit granulocyte- telangiectasia, irritation,
macrophage colony- steroid acne, perioral
stimulating factor (GM-CSF) dermatitis
Tretinoin Synthetic Retinoic acid Tyrosinase inhibitor, Irritation, scaling, erythema

Azelaic acid (AA)  Pityrosporum ovale

acid

9-carbon dicarboxylic

disperse keratinocyte
pigment granules,
melanosome transfer
inhibition,
accelerate epidermal

turnover

Reversible competitive
tyrosinase inhibitor,
Inhibition of ROS, inhibition
of mitochondrial activity in
hyperactive and abnormal

melanocytes

Pruritis,
mild erythema and scaling,
burning sensation (mild and

transient)
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Table 1 Melasma treatments, mechanism of action and adverse effects (continue)

Modality

Source

Active compounds

Mechanism of actions

Adverse effects

Ascorbic acid

Kojic acid

Arbutin/

deoxyarbutin

Licorice extract

Niacinamide

Soy

Tranexamic acid
(TA)

Glutathione
(GSH)

Polydium

Leucotomos (PL)

Glycolic acid

Micro-needling

therapy

Laser treatment

Fruits, vegetables

Fungi
(Aspersgillus oryzae,

Penicillium spp)

Bearberry plant
(Arctostaphylos spp,

Bergenia crassifolia)

Legume root

(Glycyrrhiza glabra)

Amide form of

vitamin B3

Soybean

Synthetic derivative

of amino acid lysine

Synthetic

Tropical fern native
to Central and South

America

Synthetic/Natural

n/a

n/a

L-ascorbic acid (LAA)

5-hydroxy-2-
hydroxymethyl-
4-pyrone
Beta-D-

glucopyranoside

Glabridin, Liquiritin,
Isoliquiritin
Active amide of Niacin

(Vitamin B3)

Soy trypsin inhibitor
(STN),
Bowman-Birk inhibitor
(BBI)

Trans-4-
Aminomethylch
clohexane-carboxylic

acid

Y-slutamyl-
cysteinylglycine

Cinannamic acid

(phenolic acid)***

OL-hydroxy acid

n/a

n/a

Tyrosinase inhibitor,

Antioxidant

Tyrosinase inhibitor

(copper chelation)

Tyrosinase inhibitor,
melanosome maturation
inhibition
Tyrosinase inhibitor,

antioxidant

Reduces transfer of
melanosomes from
melanocytes to

keratinocytes

reversible inhibit protease-
activated receptor-2
(PAR-2) pathway

Block plasmin production,
reduce alpha-melanocyte
stimulating hormone
(O-MSH)
decrease vascular
endothelial growth factor
(V-EGF), endothelin-1(ET-1)

Tyrosinase inhibitor
(copper chelation),
antioxidant, shifting the
production of eumelanin to

pheomelanin

Antioxidation,
immunomodulatory effect,
reduce UV-induced

photodamage

Epidermal remodeling,

activate desquamation

Remain unclear
( facilitate the transport of
therapeutic drugs)

Photoacoustic effect,
Photothermal effect

Irritation, erythema, dryness

(rare)

Irritation

None

None

Irritation

None

Abdominal bloating/pain,
Nausea/vomiting headache,
hypomenorrhea/

oligomenorrhea

(No long-term GSH use)

None

Irritation,
post-inflammatory

hyperpigmentation (PIH)

Erythema, infection, PIH

PIH
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