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Abstract

Background: An estimated one-fifth of patients undergoing percutaneous coronary
intervention are at high bleeding risk (HBR), which has a high mortality rate. Most of
these HBR patients are excluded from stent trials. In response, many studies have used
polymer-free Biolimus-eluting stents (PF-BESs), mainly for HBR patients. However, there is
a lack of data on the clinical outcomes of the effectiveness and safety of PF-BESs in
Thailand. Objectives: To evaluate the effectiveness and safety profile of PF-BES in
real-world, all-comer patients with coronary artery disease undergoing percutaneous
coronary intervention at the Central Chest Institute of Thailand. Methods: An observational,
retrospective (chart review), single-arm study was conducted. All consecutive patients who
were implanted with a PF-BES at the Central Chest Institute of Thailand were included
in the analysis. Results: A total of 208 patients were enrolled. Half of these patients (54.3%)
had an HBR according to the Academic Research Consortium for High Bleeding Risk
(ARC-HBR) criteria. Within 1 year following the indexing procedure, the primary endpoint
(a composite of cardiac death, target-vessel myocardial infarction, and clinically driven
target lesion revascularization) was reached by 3.8% of the patients. Notably, there was
no occurrence of stent thrombosis. Bleeding per the Bleeding Academic Research
Consortium 5 definition was not seen for any patient. Conclusion: The PF-BES is safe
and effective for real-world patients, irrespective of HBR status.

Keywords: Polymer-free Biolimus-eluting stents, High bleeding risk, Dual antiplatelet
therapy
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Introduction

An estimated one-fifth of patients
undergoing percutaneous coronary
intervention (PCI) are at high bleeding risk
(HBR) with associated mortality hazards
(1,2). Most of these HBR patients are excluded
from many stent trials. In the past, bare-metal
stent (BMS) implantation followed by
1 month of dual antiplatelet therapy (DAPT)
was adopted to minimize the bleeding risk;
however, this regimen is associated with
a higher risk of restenosis and reintervention
than the use of a drug-eluting stent (DES)
(3,4). The standard management supported
by current guidelines (5—-8) favors using a
second-generation DES with a shortened
course of DAPT.

A polymer-free Biolimus-eluting stent
(PF-BES), namely the BioFreedom stent
(Biosensors Europe), has been developed
to transfer Biolimus A9, a highly lipophilic
sirolimus agent, into the vessel wall over
a period of 1 month. In a prior study, the
use of a Biolimus-eluting stent resulted
in less neointimal proliferation and
inflammation at 180 days than did the
use of a sirolimus-eluting stent (9). Furthermore,
in a first-in-human evaluation, the Biolimus-
eluting stent was non-inferior to a paclitaxel-
eluting stent in terms of in-stent late lumen
loss at 12 months (10).

The results of the Prospective Randomized
Comparison of the BioFreedom Biolimus
A9 Drug-Coated Stent versus the Gazelle
BMS in Patients at HBR (LEADERS FREE)
trial showed that the PF-BES was superior
to a BMS in terms of the primary safety
and efficacy endpoints when used with
a 1-month course of DAPT (11). The results
were maintained for 2 years (12). In addition,
the Randomized Trial Comparing a Polymer-
Free Coronary DES with an Ultra-Thin Strut
Bioresorbable Polymer-Based DES in an
All-Comers Patient Population (13) found
that PF-BES was not non-inferior to an

ultra-thin strut bioresorbable polymer-
based drug-eluting stent.

In Thailand, there are no available
safety or effectiveness data for PF-BESs
implanted in HBR patients (13-16). The
present study evaluated the effectiveness
and safety profile of PF-BESs for real-world,
all-comer patients with coronary artery
disease (CAD) undergoing PCI at the Central
Chest Institute of Thailand (CCIT).

Methods

Objectives

The purpose of this study was to evaluate
the effectiveness and safety profile of the
PF-BES in real-world, all-comer patients
with CAD undergoing PCI at the CCIT.

Study Design and Patient Selection

This research was an observational,
retrospective (chart review), single-arm
study. The study protocol was approved
by the Human Research Ethics Committee
of the CCIT. All consecutive patients who
underwent PCl and were implanted with
a PF-BES at the CCIT from August 2015 to
July 2020 were included in the study.

To assess the safety and effectiveness
of the PF-BES in patients, the clinical
composite endpoint of cardiac death,
target-vessel myocardial infarction (TVMI),
and clinically driven target lesion
revascularization (CD-TLR) within 1 year
of the indexing procedure was used.
Secondary outcomes included stent
thrombosis per Academic Research
Consortium (ARC) definitions, heart failure
requiring admission, stroke, bleeding per
Bleeding Academic Research Consortium
(BARC) definitions, and the incidence of
the clinical composite endpoint from the
indexing procedure to 12 months (all deaths
and any coronary revascularization).
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Chronic kidney disease was defined as
an estimated glomerular filtration rate
(eGFR) < 60 ml/min/1.73 m2 for more than
3 months. Data collected included baseline
characteristics, duration of medication,
indications of PCI, lesion features, and
procedural characteristics.

Statistical analysis

Continuous variables were reported as
mean + standard deviation (SD) or median
(interquartile range), whereas categorical
variables were reported as n (%). Clinical
follow-up was censored at the date of
death or the latest available follow-up date.
Data for patients who were lost to follow-up
were censored at the time of last contact.
Adverse events were reported as the
observed number of events and Kaplan—
Meier estimated rates. Statistical analyses
were performed using STATA/IC version
14.0 (StataCorp, College Station, TX, USA).

Results

From August 2015 to July 2020, 208
patients (267 lesions) received 327 PF-BESs.
Most patients in this study were male (66.3%),
and the patient age was 70.4 + 12.8 years.
Risk factors of CAD included dyslipidemia
(93.3%), hypertension (84.1%), and diabetes
mellitus (41.8%). The group CRUSADE score
was 36.1 £ 149, with 63 of the 208 patients
(30.3%) having a CRUSADE score exceeding
40 points and thus being categorized as at
a high risk of bleeding. Interestingly, 113
patients (54.3%) were at a high risk of
bleeding according to ARC-HBR criteria
(Table 1). According to the ARC-HBR criteria,
this study’s high proportion of bleeding
risk factors included age greater than 75
years, anemia, and chronic kidney disease
(Figure 1).

All patients were prescribed aspirin,
with clopidogrel being the most commonly
prescribed concomitant P2Y12 inhibitor

(79.8%). DAPT was prescribed for 88.5% of
patients at discharge and 69.2% at 1-year
follow-up (Figure 2), whereas triple therapy
was used for 11.5% at discharge and 7.2%
at 1-year follow-up. In our study, the mean
DAPT duration was 3655 + 87.3 days (Table 2).

The indication for PCl was chronic
coronary syndrome in 59.6% of the patients.
The left anterior descending artery (40.1%)
was the most frequently treated target
vessel (Table 3). The Synergy between PCI
with Taxus and Coronary Artery Bypass
Surgery (SYNTAX) score was 28.1 £+ 14.7
(Table 1). PF-BESs were used at rates of 21.4%
for ostial lesions, 21.0% for bifurcation
lesions, and 38.7% for calcified lesions.
According to the ACC/AHA lesion classification
system, most lesions were classified as
type B (90.6%). Half of them, 135 lesions
(50.6%), were longer than 20 mm, with a
lesion length of 26.5 £ 14.4 mm. The use of
the fractional flow reserve was only 3.0%,
and rotablation was adopted for 4.1% of
patients (Table 3).

The primary endpoint was a composite
of cardiac death, TVMI, and CD-TLR within
12 months of the indexing procedure and
was reached by 3.8% of the patients (Figure 3).
The secondary endpoints of death from
any cause, myocardial infarction (Ml), and
ischemic stroke were respectively reached
by 0.9%, 3.6%, and 1.5% of the patients at
1 year. Notably, there was no occurrence
of stent thrombosis in our study. Only 4.4%
of patients who presented with heart
failure required admission. For the bleeding
endpoints, no patient presented with BARC
5 bleeding (Table 4).

Discussion

The PF-BES was designed to eliminate
the inflammatory pro-thrombotic trigger
of polymer coatings (17). Porcine models
showed less neointimal proliferation and
inflammation at 180 days with PF-BESs
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than with sirolimus-eluting stents (9,18).
In the LEADERS FREE trial (2), 2466 patients
with HBR were randomized to PF-BES or
BMS groups, each with I-month DAPT. In that
trial, the PF-BES outperformed the BMS in
terms of both primary efficacy (CD-TLR)
and safety (cardiac death, Ml, and definite/
probable stent thrombosis) endpoints.

In Thailand, there has been no real-world
investigation of PF-BESs. The present study
was the first to examine the use of PF-BESs
in real-world, all-comer patients. Compared
with the LEADERS FREE trial, our study
group had comparable gender and age
proportions, a higher proportion of diabetes
mellitus (41% vs. 34%), and a comparable
proportion of HBR patients according to
the CRUSADE score (361 + 149 vs. 341+ 0.4).
Half of our patients (54.3%) were HBR
patients as per ARC-HBR criteria.

In terms of device effectiveness, for the
real-world use of PF-BESs, our study showed
less unfavorable outcomes, such as cardiac
death, MI, TVMI, and clinically driven TLR,
compared with the LEADERS FREE trial
(1L.4% vs. 4.2%, 3.6% vs. 6.1%, 0% vs. 5.7%, and
2.4%vs. 51%, respectively) (2). An interesting
result of our study was that there was no
occurrence of stent thrombosis during
the 1-year follow-up.

Another interesting point was that our
study had a long DAPT duration of 365.5
+ 87.3 days. This result is attributed to the
following. (1) Our study was a retrospective
review and not a dedicated HBR trial with
a mandated 1-month DAPT regimen. (2) Forty
percent of patients in our study had acute
coronary syndrome, and guidelines
recommended a DAPT regimen 12 months
for this group of patients. (3) Approximately
9.4% of the patients in our study received
non-PF-BES stents (34 stents), and these
stents have not been evaluated for a
1-month DAPT regimen. (4) Most of our
patients were under universal health

coverage (the 30 Baht scheme), and there
was little economic impetus for physicians
to shorten the duration of DAPT in stable
patients with no bleeding event.

In HBR patients, a I-month DAPT
regime following the implantation of
PF-BESs has been shown to reduce the risk
of re-intervention, Ml, and stent thrombosis
compared with the implantation of a BMS
without DAPT (2,19). In addition, favorable
results of the implantation of PF-BESs in
non-HBR patients have been reported,
such as in the RUDI-FREE study (20).
Furthermore, positive results of a short
DAPT regimen following the implantation
of DES were reported for the Onyx ONE
study (5) and the XIENCE Short DAPT
Clinical Program: XIENCE 90/28 (21).
Current European guidelines (19,22-24)
recommend a new-generation DES with
a 3- or I-month course of DAPT for HBR
patients. The guidelines also state that
a I-month DAPT may be considered for
chronic coronary syndrome with HBR
(Class of recommendation llb, Level of
evidence C).

Regarding the safety of the short
duration of DAPT in HBR patients, there
were only three patients in our study who
participated in a 1I-month DAPT regimen
like the patients in the LEADERS FREE trial.
Two of these patients had atrial fibrillation
and needed long-term anticoagulants,
whereas one of the patients had anemia
and was planned for surgery owing to
suspected colon cancer. Our study showed
minor bleeding per BARC definitions in
contrast with the more major bleeding in
the LEADERS FREE trial, without bleeding
mortality, despite a longer DAPT regimen
(of approximately 1 year).

The present study was limited in that
it was an observational, retrospective
study with a limited number of patients
receiving I-month DAPT as in the LEADERS
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FREE study. However, the mean age and
prevalence of diabetes mellitus, chronic
kidney disease, and acute coronary syndrome
were comparable to those in other DES
studies.

The real-world effectiveness of the
PF-BES was demonstrated in this study in
terms of less incidence of unfavorable
outcomes, such as cardiac death, MI, TVMI,
and clinically driven TLR, and there was
no stent thrombosis during a year-long
period. The safety of the PF-BES was shown
in this study in that there was only minor
bleeding per BARC definitions compared
more major bleeding in the LEADERS
FREE trial. We expect that our real-world
data on the effectiveness and safety of
the PF-BES will encourage interventional
cardiologists to use the PF-BES in HBR
patients with more confidence.

Conclusion

The PF-BES is safe and effective for
real-world patients irrespective of HBR
status.
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Table 1. Baseline characteristics

Characteristic n (%)
(n=208)
Age (years) 704 +128
Female 70 (33.7)
BMI 244 £ 42
Hypertension 175 (84.1)
Diabetes mellitus 87 (41.8)
Dyslipidemia 194 (93.3)
Chronic obstructive pulmonary disease 22 (10.6)
Current smoker 28 (13.5)
Current drinker of alcohol 23 (11.1)
Family history of coronary artery disease 29 (13.9)
History of heart failure 38 (18.3)
Atrial fibrillation 24 (11.5)
SYNTAX score 281147
CRUSADE score 36.1+£14.9
HAS-BLED score 19+£10
ARC-HBR criteria 113 (54.3)

ARC-HBR criteria: Academic Research Consortium-High Bleeding Risk criteria; BMI:
body mass index; SYNTAX score: Synergy between percutaneous coronary intervention
with Taxus and Coronary Artery Bypass Surgery score
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Table 2. Antithrombotic therapy

Antithrombotic therapy n=208 (%)

Antithrombotic treatment at discharge

DAPT 184 (88.5)

Triple therapy 24 (11.5)
Antithrombotic treatment at 1 year

No antithrombotic treatment 6 (29)

SAPT 37 (17.8)

DAPT 144 (69.2)

Dual therapy 6 (2.9)

Triple therapy 15 (7.2)
ASA duration, mean + SD 385.0 £ 61.5
DAPT duration, mean + SD 23655 + 87.3

ASA: acetylsalicylic acid; DAPT: dual antiplatelet therapy; SAPT: single antiplatelet therapy

J Chulabhorn Royal Acad. 2023; 5(4): 166-178 174



Table 3. Lesions and procedural characteristics

Lesion and procedural characteristic n =267 (%)
Indication of PCI
Chronic coronary syndrome 159 (59.6)
STEMI 66 (24.7)
NSTEMI 39 (14.6)
Unstable angina 2 (0.7)
Staged PCI 1(0.4)
Extent of coronary vessel disease
SVD 40 (15.0)
DVD T4 (27.7)
TVD 115 (4.1)
LM with SVD 1 (0.4)
LM with DVD 9 (3.4)
LM with TVD 27 (10.1)
SVG 1(0.4)
Target vessel at segment:
RCA 104 (39.0)
LM 11 (4.1)
LAD 107 (40.1)
LCx 45 (16.8)
Lesion features:
Lesions per patient 1.3
Ostial lesions 57 (21.4)
Bifurcations 56 (21.0)
Tortuous lesions 10 (3.8)
Calcifications 103 (38.7)
Chronic total occlusions 19 (7.1)
Characteristics of ACC/AHA type
Type A 10 (3.8)
Type B 242 (90.6)
Type C 15 (5.6)
Lesion length (mm) 26.5+14.4
Procedural features
Stent length (mm) 251+78
Direct stenting 7 (2.6)
FFR used 8 (3.0)
Rotablation use 11 (4.1)
Post-dilatation 140 (52.4)

DVD: double vessel disease; FFR: fractional flow reserve; LAD: left anterior descending
artery; LCx: left circumflex artery; LM: left main; NC: non-compliant; NSTEMI:
non-ST-elevation myocardial infarction; PCIl: percutaneous coronary intervention;
RCA: right coronary artery; STEMI: ST-elevation myocardial infarction; SVD: single vessel

disease; SVG: saphenous vein graft; TVD: triple vessel disease
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Table 4. Incidence of the clinical composite endpoint

Incidence of the clinical composite endpoint n (%) 95% ClI
Cardiac death 3 (1.4) 0.3-4.2
Death from any cause 2 (0.9) 0.1-3.5
Myocardial infarction 8 (3.6) 1.7-7.5
Target-vessel myocardial infarction 0 (0) -
Clinically driven TLR within 12 months from the indexing 5 (2.4) 0.8-5.6

procedure

Ischemic stroke 3 (1.5) 0.3-4.2
Hemorrhagic stroke 0 (0) -
Heart failure required admission 9 (4.4) 2.0-8.13
Bleeding per BARC definitions type 1 3 (1.5) 0.3-4.2
Bleeding per BARC definitions type 2 1(0.5) 0.1-2.7
Bleeding per BARC definitions type 3 5 (2.4) 0.8-5.6
Bleeding per BARC definitions type 4 0 (0) -
Bleeding per BARC definitions type 5 0 (0) -
Stent thrombosis 0 (0) -

BARC: Bleeding Academic Research Consortium; TLR: target lesion revascularization
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Figure 1. High-bleeding-risk patients according to Academic Research Consortium-High
Bleeding Risk criteria

HBR patients according to ARC-HBR criteria

NSAIDs, steriods (minor criteria)
Anemia (minor criteria)
Renal disease (eGFR <60 ml/min/1.73 m2) (minor criteria)
Age > 75 years (minor criteria)
Planned surgery on DAPT, recent trauma or surgery (major...
OAC (major criteria)
Prior bleeding or transfusion (major criteria)
Bleeding diathesis (major criteria)
Stroke, ICH (major criteria)
Low platelet count (major criteria)
Anemia (major criteria)
Active cancer (major criteria)

Liver disease (major criteria)

Renal disease (€GFR <30 ml/min/1.73 m2) (major criteria)

0.0% 5.0% 100% 150% 20.0% 250% 30.0% 35.0% 40.0% 45.0%

DAPT: dual antiplatelet therapy; eGFR: estimated glomerular filtration rate; Hb: hemoglobin;
HBR: high bleeding risk; ICH: intracranial hemorrhage; NSAIDs: non-steroidal
anti-inflammatory drugs; OAC: oral anticoagulant
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Figure 2. Dual antiplatelet therapy and single antiplatelet therapy during follow-up

DAPT and SAPT during follow-up
120%

100%  99% 97%

100% @—0—-—_o 93% 89%
—_—

80%
© o \fﬁ
o
s
S 60%
o
o]
a

40%

18%

> " o —
0% 0% 0% °

0% 6—— @
0 50 100 150 200 250 300 350 400 450

Days since the indexing procedure

—@—SAPT —@—DAPT
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Figure 3. Cumulative incidence of the primary endpoint (cardiac death, target vessel myo-
cardial infarction, and clinically driven target lesion revascularization within 12 months of
the indexing procedure)
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Abstract

Background:People who work at gasoline
stations are likely to be exposed to benzene
and health effects. However, exposure to
low benzene concentrations has unclear
health symptom effects Objective: To
determine the health effects from exposure
to low benzene concentrations in workers
at gasoline stations, Rayong Province.
Methods: The cross-sectional design using
sample consisted of 108 subjects from five
gasoline stations. Interview questions were
used to gather information about 13 symptoms
of fore body systems, the respiratory, nervous,
skin, and eye system. Trans, trans-muconic
acid (t,t-MA) levels were analyzed by high
performance liquid chromatography.
Result: Found that the median of t, t-MA for
workers was 169.56 ug/g Cr (Interquartile
range was 256.81 ug/g Cr). The top three
health symptoms were headache, dizziness,
and wheezing, accounting for 42.6, 37.0,
and 259 percent of all symptoms, respectively.
The comparison revealed that the abnormal
symptoms group had significantly higher t,
t-MA levels than the non-symptoms group
(p<0.05), which included headaches, dizziness,
wheezing, blurred vision, mucus-producing
cough, fatigue easily, difficulty breathing,
nausea, and skin rash. Correlation tests
revealed a significant relationship between
the t,t-MA and the number of abnormal
symptoms (p<0.05) (R2 = 0.251). Conclusion:
Nine abnormal symptoms were associated
with benzene exposure. Such abnormal
symptoms may be interpreted as an indication
of self-observed health screening for
benzene exposure. Additional studies
should could be conducted to aid in the
development of questionnaire-based
standard screenings for those with low-level
benzene exposure groups.

Keywords: Health Symptoms, Benzene,
Gasoline Stations, Rayong Province
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Abstract

Background: The Diagnostic radiology
laboratory is a healthcare service unit that
requires to meet quality systems and
standards. Objectives: To present how to
set up the MOPH X-ray standard and the
result of the standard implementation.
Methods: There are two parts: part 1 setting
the standard by descriptive research and
part 2 the implementation of standards is
carried out by laboratories applying for
quality management system certification.
The laboratories will be audited by the
auditor team and reports of non-compliance
with requirements will be analyzed and
evaluated according to Pareto principle
Results: The Standard of Diagnostic
Radiation Laboratory, Ministry of Public
Health, calling MOPH X-ray standard 2562
consists of 10 topics: 1.0rganization and
management. 2.Personnel 3.Tools and
equipment 4.Quality assurance 5.Document
control 6.Location and environment
7.Safety 8.Radiation service process
9.Reporting results 10.Internal audit and
evaluation, with a checklist of 114 items
for laboratory quality assessment. The
204 diagnostic radiology laboratories
was found nonconformities of the
requirements, with an average of 9 items
per laboratory. The development topic
should be focused on 7.Safety, 4.Quality
assurance, 6.Location and environment
and 3.Tools and equipment. Conclusion:
The MOPH X-ray standard can be applicable
to all levels of diagnostic radiology
laboratories and be beneficial to the
health service system of Thailand.

Keywords: quality development, MOPH
X-ray standard, quality system and standard,
diagnostic radiation laboratory
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Abstract

Background: Oxygen-15-labelled water is considered a gold standard for myocardial
blood flow quantification. The present study aimed to measure radiation exposure rates
from patients study with **O-water myocardial blood flow (MBF) positron emission
tomography/computed tomography (PET/CT) scans, and to assess occupational and
public exposure. Methods: Radiation exposure rates from **O-water were measured
during both rest and stress study. The measurements were obtained at 2.15 min after
BO-water synthesis Im away from the generator and 5 cm from the xiphoid level of each
patient at time-points of 3.0, 8.30, and 15.0 min. Radiation exposure in the adjacent
PET/CT imaging rooms was also surveyed. Results: The mean administered activities
were 552.27+30.87MBqg and 548.59+35.77MBq during rest and stress, respectively. During
the O-water synthesis, the mean radiation exposure rates were 242.90+63.68uSv/h at
rest and 254.60+56.92uSv/h during stress. The mean radiation exposure rates at 3.0,
8.30, and 15.0 min were 1305.90+419.64 uSv/h, 121.82+22.89 uSv/h, and 14.62+3.44uSv/h
at rest, and 1320.07+451.83uSv/h, 124.49+24.48uSv/h, and 12.50+3.76uSv/h during stress,
respectively. Radiation exposure rates in the PET/CT control room and at all locations
outside the imaging room were within the background range. Conclusion: During®®O-water
PET/CT examinations of MBF patients. The radiation exposure rates from the patients
provided the radiation safety for both radiation worker and the public according to the
guidelines provided by the International Commission on Radiological Protection and
the Office of Atoms for Peace. However the staff should be spend less time near the
radiowater generator (this includes the patients after injected radiotracer and imaging),
and increasing distance from the radioactive source and patients during diagnosis for
deceasing the radiation exposure.

Keywords: O-water, PET imaging, myocardial blood flow, radiation exposure rate
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Introduction

Oxygen-15-labelled water (*O-water) is
a radiopharmaceutical substance that is
inert
to the metabolic processes of cells and is
used to diagnose coronary artery disease.
Owing to its ability to spread freely over the
cell surface, *O-water is used for diagnosis
by positron emission tomography/computed
tomography (PET/CT), and is considered
the gold standard for the non-invasive
quantitative determination of myocardial
blood flow (MBF).

Oxygen-15 (*0) is commonly produced
in a cyclotron by deuteron bombardment
of a nitrogen gas target via the “N(d,n)*®*O
reaction to produce radioactive oxygen-15
gas (*°0,), which has a physical half-life of
2.04 min. When 0O decays, the resulting
positron radiation (1.72 MeV) is annihilated
on contact with electrons after travelling
a short distance. Each annihilation produces
two 511 keV photons that travel in opposite
directions and detected by the PET detectors!
The specific gamma-ray dose constant
represents the effective gamma radiation
dose rate owing to the point source of unit
activity of 0 at a distance of 1 m (equal
to 0194 uSv/h per 1 MBq).2 These properties,
together with the high extraction fraction
of O-water radiopharmaceuticals, enable
the accurate quantification of MBF. However,
healthcare and people close to the patient
may be exposed to high doses of gamma
radiation. The administered activity of
®0-wateris 370-1110 MBqg.?* The effective
gamma radiation dose rates were 70.3-210.9
uSv/h at distance of 1 m from the patient.
As a result, people working with *O-water
receive radiation doses that are higher than
those associated with other radionuclides
used in conventional nuclear medicine,
such as ?"Tc. However, radiation exposure
rates are directly proportional to the duration
of contact with the patient according to

an inverse-square law theory. Therefore,
workers must observe protective measures
according to the “as low as reasonably
achievable” (ALARA) principle.

Several studies have shown that radiation
exposure rates in radiation workers and the
general public are correlated with radiation
exposure rates in patients.°'° According to
the International Commission on Radiological
Protection (ICRP) and the Office of Atoms
for Peace (OAP; the regulator of radiation
safety in Thailand), the recommended and
regulatory annual dose limits of radiation
should not exceed 20 mSy for occupational
staff and 1 mSv for the general public.t'*?

The National Cyclotron and PET Centre
at Chulabhorn Hospital was the first
institution in Thailand to produce *O-water
radiopharmaceuticals for MBF diagnosis.
Therefore, the present study aimed to
measure the radiation exposure rate in
MBF patients using oxygen-15 water PET/CT
imaging, and to assess occupational and
public exposure at the National Cyclotron
and PET Centre, Chulabhorn Hospital,
Thailand.

Materials and Methods

The present study was approved by
the Human Research Ethics Committee
(EC number 101/2564). Written informed
consent was obtained from all participants
before the study commenced.

Patients

Thirty MBF patients (18 men, 12 women;
15+4.24 aged: 42—-89 years ;mean age:
70+12.35 years were enrolled in the study.
All patients were scanned using a Siemens
Biograph Vision scanner (Siemens Healthcare
GmbH, Erlangen, Germany) in three-dimensional
(3D) mode. Images were obtained immediately
after the intravenous injection of a bolus
of 150-water with a radioactivity of 500 MBq
(20% deviation).
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The *O-water radiopharmaceutical was prepared according to the quality control
requirements of the international pharmacopeia standards before administration.

Radiation exposure rate measurements

The radiation exposure rates were measured using a MIRION RSD-31™ Geiger—Mdller
(GM) survey meter. The GM survey meter was calibrated at the lonizing Radiation Metrology
Laboratory of the OAP, The Ministry of Higher Education, Science, Research, and Innovation,
Thailand.

After synthesizing the®O-water radiopharmaceutical in a radiowater generator (t=0),
radiation exposure measurements at various areas and times were obtained following
the PET/CT scan protocol. The measurement areas and the PET/CT image protocols are
shown in Figures 1 and 2.
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Figure 1. Radiation exposure rate measurement areas during an oxygen-15-labelled
water (*O-water) PET/CT scan.

Area 1: At 215 minutes after *O-water synthesis, the radiation exposure rate from
the radiowater generator was measured at 1 meter away.

Area 2: At 3.00 minutes after **O-water synthesis during the rest and stress study,
the radiation exposure rate was measured during the scan at 5 cm close to patient’s
lateral side at the xiphoid level.

Area 3: At 8.30 minutes, the radiation exposure rate was measured after the scan
at 5-cm close to patient’s lateral side at xiphoid level.

Area 4: At 15 minutes, the radiation exposure rate was measured before the patient
leave the department at 5-cm close to patient at xiphoid level.

Area 5: At the PET/CT control room.

Area 6: At the corridor in front of PET/CT room
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Figure 2. The protocol of PET/CT scan: (a) is the rest study and (b) is the stress study.

Results

The patients’ characteristics are presented in Table 1. The radiation exposure rates
were at the background level (less than 0.10uSv/h) at all areas before the MBF PET/CT
images were obtained using ®O-water. The radiation exposure rate measurements
obtained during the PET/CT scans are presented in Table 2 and 3. The radiation exposure
rate outside the PET/CT scan room was at the background level, and within the PET/CT
scan room it was between background radiation levels and 254.60+56.92uSv/h.

Table 2 shows that in area number 1, the radiation exposure rate was over than the
regulatory dose limit for a radiation worker(>10 uSv/h or 80 uSv/day), and ranged from
85 to 351uSv/h around the radiowater generator. During ®O-water injection, the radiation
exposure rate was 1.90-5.95uSv/h during the rest study and 1.38-4.93uSv/h during the
stress study (area number 2). The radiation exposure rate in the proximity of the patient
when the scan ceased at area number 3 was 0.21-0.47 uSv/h for the rest state and
0.21-0.42 uSv/h for the stress study, and at area number 4 it was within the background
levels in both studies. At area numbers 5 and 6, which were outside the imaging room,
the radiation exposure rates were within the background range.

O-water has a short half-life, and when in close proximity to injected patients,
radiation staffs are potentially at risk from radiation exposure. Table 3 presents the
radiation exposure rates at various distances from a supine patient after the intravenous
injection of a bolus comprising **O-water with a radioactivity of 500 MBq. At a distance of
5cm from the injected patient, the mean radiation exposure rates were 1305.90-1320.07,
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121.82-124.49, and 11.66—-14.13uSv/h for area numbers 2,3, and 4, respectively. The results
exceeded the regulatory limit (no more than 10 uSv/h is considered acceptable for
radiation workers).

The bio-kinetic clearance of *O water was evaluated from an external exposure
rate obtained using a portable survey meter both at rest and during stress. At the end of
study, the radiation level was less than 5% of the initial administration. The semi-log graph
of the retained activity is presented in Figure 3.

Table 1. Patient’s characteristics

Patients
N 30
Age: mean (range), years 70412.35 (42-89)
Gender (%)
Men 18 (60%)
Women 12 (40%)
0-water activity (MBq)
Rest study; mean (range) 552.27+30.87 (494-608)
Stress study; mean (range) 548.59+35.77 (496-604)

Table 2. Radiation exposure rates (uSv/h) obtained at a distance of 1 m during rest and
stress.

Radiation Exposure Rate (uSv/h)?
PET/CT scan room Outside PET/CT
scan room
Number|  area 1 area 2° area 3¢ area4° | area 5t
. . . . b
2.15 min 3 min 8.30 min 15 min PET/CT area 6
Corridor
Control
Rest [ Stress | Rest | Stress | Rest | Stress | Rest [ Stress| 00mM
1 85 | 100 [190| 1.38 (024 025 | Bg Bg Bg Bg
2 166 | 145 | 247 | 220 |025| 026 | Bg | Bg Bg Bg
3 172 172 2221 275 1035 0.28 Bg Bg Bg Bg
4 267 | 285 | 243 | 260 |033]| 030 | Bg | Bg Bg Bg
5 170 231 | 493 725 [0.33]| 0.47 | Bg Bg Bg Bg
6 210 | 251 |249| 258 |029| 028 | Bg | Bg Bg Bg
7 220 | 244 | 248 215 |026| 028 | Bg | Bg Bg Bg
8 192 | 212 |288| 298 [030| 030 | Bg | Bg Bg Bg
9 247 | 244 | 255 245 |027]| 027 | Bg | Bg Bg Bg
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Radiation Exposure Rate (uSv/h)?
PET/CT scan room Ou;[(s:;dnerng/]CT
Number area 1° area 2° area 3¢ area 4° area 5°
215 min 3 min 8.30 min 15min | per/cT | @@’
Control Corridor
Rest | Stress | Rest | Stress | Rest | Stress | Rest | Stress| 00M
10 214 217 280 | 355 | 02r | 037 | Bg Bg Bg Bg
11 262 | 233 |348| 348 | 037 | 039 | Bg | Bg Bg Bg
12 222 | 237 |255| 223 | 026 026 | Bg | Bg Bg Bg
13 241 | 207 |385| 458 [033| 041 | Bg | Bg Bg Bg
14 196 | 213 |305| 320 |028| 030 | Bg | Bg Bg Bg
15 117 | 275 |320]| 260 | 028| 030 | Be | Bg Bg Bg
16 209 | 305 |253| 283 [024] 028 | Bg | Bg Bg Bg
17 320 290 211 1 250 [ 028 | 0.26 | Bg Bg Bg Bg
18 235 | 315 |488| 461 |036| 034 | Bg | Bg Bg Bg
19 229 307 [290 | 3.63 | 0.2r | 0.34 | Bg Bg Bg Bg
20 262 | 319 |263| 263 | 022 024 | Bg | Bg Bg Bg
21 303 302 (283 298 [ 0.2r | 0.28 | Bg Bg Bg Bg
22 275 | 263 |378| 300 |036| 036 | Bg | Bg Bg Bg
23 287 315 |5.95| 493 |0.42| 038 | Bg Bg Bg Bg
2% 337 | 351 [363]| 400 |028|0.21] Bg | Bg Bg Bg
25 295 23 1388 3.68 | 0.3r | 032 | Bg Bg Bg Bg
26 290 | 299 |330]| 338 |030]| 034 | Bg | Be Bg Bg
27 349 | 325 |400]| 363 |035]| 033 | Bg | Bg Bg Bg
28 312 | 229 |243| 260 |0.21] 029 | Bg | Bg Bg Bg
29 323 | 279 |[588| 470 |041| 044 | Bg | Bg Bg Bg
30 280 200 | 400 400 | 041 | 025 | Bg Bg Bg Bg
Mean | %2429 (%254.6|3.26 | 3.30 |0.30| 0.31 | Bg Bg Bg Bg
SD 63.68 | 56.92 |1.05| 1.13 |0.06| 0.06 | Bg Bg Bg Bg

Notes:a = radiation exposure rates obtained at a distance of 1 m from the
source; b = measured data; ¢ = calculated data(from measurement data of
5 cm from patient); Bg = background radiation levels less than 0.10 uSv/h,
and *The radiation levels over the dose limit (>10 uSv/h)
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Table 3. Radiation exposure rates at various distances from a supine patient after
intravenous injection of a 150-water bolus with a radiation level of 500 MBg.

Mean Radiation Exposure Rate (uSv/h)
Distance Areq 2 Area 3 Area.4
3 min 8:30 min 15 min
Rest Stress Rest Stress Rest Stress
5cms@ *1305.90 *1320.07 | *121.82 *124.49 *14.13 *11.66
50 cm® *13.06 *13.20 1.22 1.24 0.14 0.12
100 cmP 3.26 3.30 0.30 0.31 Bg Bg

Notes:a = measurement data; b = calculation data; Bg = background
radiation levels less than 0.10 uSv/h, and *The radiation levels over the
dose limit (>10 uSv/h)

Discussion

Medical staff that perform injection and scanning procedures who are the critical
group in PET/CT units that exposed to radioactivity from patients.® In the present study,
we set out to measure the radiation exposure rate during MBF examination during both
rest and stress using *O-water PET/CT imaging. We hope the results of our study will help
define safety procedures for occupational radiation workers and the general public.

The ICRP and OAP recommend dose limits of 10 uSv/h or 80 uSv/day for occupational
workers, and an annual acceptable effective dose for members of the public of 1 mSv.
In the present study, the highest radiation exposure rates at rest and during stress were
349 uSv/h and 351 uSv/h, respectively, at a distance of Im from the radiowater generator.
The results were higher than the effective doses recommended by the ICRP and OAP for
radiation workers. The rate of exposure to a O radionuclide can be reduced by decaying
and time-delaying strategies; Tp = 2.05 min and appropriate shielding is provided by lead
with a half-value layer thickness of 0.6 cm. In area number 2, the radiation exposure rates
at rest and during stress study were 1305.90 uSv/h and 1320.07 uSv/h, respectively, at a
distance of 5 cm from the patient after injection at a time-point of 3.0 min after *O-water
synthesis. The results indicate that the radiation exposure exceeded the recommended
limits. It is important to minimize the time spent in close contact with the patient and to
increase the distance from the source, according to ALARA concept. The usual **O-water
injection procedures were followed in our center. During adenosine injection, the radiation
workers were approximately 1 m from the patient to observe abnormal symptoms such as
irregular heart rate, high blood pressure, or irregular electrocardiogram patterns. After the
patient completed the examination, the highest radiation exposure rates at area number
3were 0.41 uSv/h and 0.42 uSv/h at rest and during stress, respectively. At area number 4,
the exposure was less than 0.10 uSv/h (i.e., approximately background radiation). The
radiation exposure rates were within the background level (< 0.10 uSv/h) in both the rest
and stress studies. Even if the exposure rate of a patient is well below the legal limit
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(Figure 1), the patient should wait until 15.0 min after *O-water synthesis before discharge
to prevent unnecessary exposure to members of the public and the environment.
Additionally, the patient instructions such as hygiene behavior and time to restrict close
contact with infant and pregnant woman was advised.

Our results are also important for the hospital working in the service of the
radionuclide patients as well as staff working in the nuclear medicine department. It has
been suggested that the medical staff accompanying the patient should accompany the
patients by at least 1-m distance if possible, within 15 minutes of *O-water synthesis.
However, the ALALA principles; time, distance and shielding concepts should be practiced
for both members of nuclear medicine and other medical staffs to reduce the radiation
exposure for routine working. Also, need to focus on educating and training to the staffs
that has responsibility in MBF diagnosis to pay more attention to practical aspects of
radiation protection. Our data may be used to improve the guidelines for reducing
exposure to radiation from *O-water in nuclear medicine units.

However, this research has some limitations need to be account for in the future
investigations. Study limitations, due to constraints on research design or methodology,
to have a sufficient sample size in order to conclude a better research. This is the first
kind of study for measurement the radiation exposure rate in PET imaging using **O-water
radiopharmaceuticals for MBF diagnosis; there is no previous study to comparison.

Conclusions

To our knowledge, this is the first report of the measurement of the radiation
exposure rate associated with PET imaging using®*O-water radiopharmaceuticals for MBF
diagnosis. However, further investigations are recommended to verify the results.

PET imaging using *O-water radiopharmaceuticals for MBF diagnosis will continue
to grow in the future. Along with its advance, the important principles of radiation
protection should also be firmly established in daily practice. Our results of radiation
exposure rates can probably help the optimization of radiation protection (i.e. reduce
time and/or increase distance in working with administer patients) in nuclear medicine
department. Eventually, the best and safest practices will be brought into clinical efficiency.
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Abstract

Background and Purpose: Melioidosis is a public health problem in northeast Thailand,
where it is associated with high mortality. We aimed to determine awareness and knowledge
of melioidosis among the community in this region to inform prevention and education
work. We also aimed to develop and implement an appropriate educational campaign
using focus group discussions. Methods: We carried out community-based participatory
action research in the Thawat Buri district of Roi Et Province in northeastern Thailand.
We administered a structured pre-test questionnaire on knowledge and awareness of
melioidosis to 372 residents. We also held five focus group discussions with a total of 39
participants to develop a strategy to increase knowledge of melioidosis in their community.
After implementing the campaign, we re-assessed knowledge of melioidosis among the
same 372 residents using the post-test questionnaire. Results: Overall, 36% of respondents
had heard of melioidosis, mainly from healthcare providers (35.1%). Of those unaware of
melioidosis, 61.8% had only elementary education, and 73.9% worked in agriculture. The
focus group discussions suggested using local songs (Mor-Lam music) to raise awareness
of melioidosis. A Mor-Lam song was created to describe the symptoms, transmission, and
prevention of melioidosis, and it was broadcast daily. Residents’ knowledge about melioidosis
improved significantly from 14% to 80% after the campaign. Conclusion: This community’s
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baseline knowledge and awareness of
melioidosis were poor. We recommend
providing information about melioidosis
and strengthening engagement of
stakeholders at different levels in the
health system. Using Mor-Lam music may
be helpful to educate people about this
disease.

Keywords: awareness, knowledge,
melioidosis, participatory action research,
Thailand

Introduction

Melioidosis is an often fatal emerging
infectious disease caused by the gram-negative
bacterium Burkholderia pseudomallei,
and is a serious public health threat in
tropical areas *. In Northeast Thailand, the
number of culture-confirmed melioidosis
cases is approximately 2,000 annually,
with a case fatality rate of 25%—-407% 2.
Thai national passive surveillance data
over ten years (2006-2015) showed the
highest incidence of melioidosis was in
the provinces in Northeast Thailand 3. In a
retrospective study of hospital data, the
incidence of melioidosis cases was higher
(8.73 per 100,000 population per year) in
Northeast Thailand than other areas of
the country .

B. pseudomallei is common in the
environment in Northeast Thailand. It was
found in 32% of soil samples and 60% of six
water samples collected from a single
paddy field in Ubon Ratchathani Province in
Northeast Thailand °. Another study in Buriram
Province in Northeast Thailand found
B. pseudomallei in 25% of environmental
samples (soil, rice rhizosphere, and water)
collected near the homes of people with
melioidosis °. Skin inoculation with
B. pseudomallei from contaminated soil
and water is considered the main route
of infection ".

High-risk groups for melioidosis include
people with diabetes, hypertension, chronic
kidney disease, chronic lung disease,
thalassemia, excessive alcohol intake, and
occupational exposure “¢. Treatment for
melioidosis is timely administration of
parenteral antibiotics (intensive phase),
such as ceftazidime and carbapenems,
followed by a prolonged oral antibiotic
(eradication phase) to prevent mortality
and relapse & Trimethoprim sulfamethoxazole
is Thailand’s recommended oral antimicrobial
regimen for melioidosis °. Recurrent
melioidosis can result either from relapse
or re-infection with a new B. pseudomallei
strain .

Melioidosis places a substantial burden
on healthcare resources in Northeast
Thailand, where it has a high mortality rate.
The general population in the community
of this region may have limited knowledge
about the transmission and prevention of
melioidosis. Northeast Thailand is known
for its unique cultural practices and rural
communities. Understanding the local
context, including cultural beliefs and
practices, is essential for designing effective
awareness and prevention strategies.
There is little public sharing of information
about melioidosis and doctors and
healthcare workers are reluctant to explain
about the disease to patients and their
families. This has led to poor awareness
of melioidosis in endemic areas 2. Lack of
awareness of the disease in the community,
late recognition, and misdiagnosis are
associated with infection and poor outcomes
from melioidosis in Thailand °. A survey
about public awareness of melioidosis
and knowledge of its prevention in 928
districts in Thailand found that knowledge
about melioidosis was low in the general
Thai population *. The study also found
that video clips helped to increase awareness
and knowledge about preventing melioidosis.
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Other cultural tools, such as local songs, have previously been used to convey accurate
information about different diseases and promote prevention 2

A community-based participatory research program for melioidosis in Northeast
Thailand is considered a good way to increase awareness and knowledge about diseases .
This approach can address specific challenges in the region, engage local communities,
and contribute to improved prevention, reducing the impact of melioidosis on public
health. Providing the community with accurate information about diseases is crucial for
effectively controlling infections and reducing mortality. This study aimed to assess and
increase knowledge and awareness of melioidosis among community residents in the
Thawat Buri district of Roi Et Province in Northeast Thailand, using a community-based
participatory research program.

Methods
Study design and participants

This study was approved by the ethical committee of the Faculty of Tropical Medicine,
Mahidol University (approval number MUTM 2020-001-01, project title: Empowerment
of awareness in Roi Et Province, a community at risk of melioidosis). Community-based
participatory action research involving researchers and community residents ** was
conducted from February to June 2020 in the Thawat Buri district of Roi Et Province in
Northeast Thailand (Figure 1) using three steps: (1) identification of the problems,
(2) problem-solving, and (3) evaluation.

Thawat Buri district

Figure 1. An map showing the regions of Thailand and the study site in Thawat Buri
district, Roi Et Province, Northeast Thailand
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This study included community members (residents, healthcare providers, village health
volunteers, community leaders, and people with experience of melioidosis) at all steps
(Figure 2). To identify the size of the problem, we assessed residents’ knowledge of
melioidosis. To address awareness and knowledge about melioidosis, we convened focus
group discussions to design an appropriate educational campaign, and then implemented
this campaign. In the final step, we evaluated improvements in awareness and knowledge
by repeating the knowledge assessment. Data from a recent melioidosis study in Northeast
Thailand (Determinant of Outcomes and Recurrent Infections in Melioidosis, DORIM) ?
found that 25 of 190 (13.2%) melioidosis patients admitted to Roi Et Hospital lived in ten
villages and seven sub-districts in the Thawat Buri district. We therefore selected this
district, which has a population of 68,257, for our study.

Group I: Thirty-nine participants sampled Group II: 372 people randomly selected in
for focus group discussions (FGDs) Thawat Buri district of Roi Et Province

4 v
Generate appropriate educational campaign Pre-test assessment of knowledge and
idea for raising awareness and knowledge of awareness of melioidosis wusing a
melioidosis in the community (N=39) questionnaire (N=372)

\ 4 v
Mor-Lam music as a good strategy to raise Intervention: Educational campaign for the
awareness and knowledge of melioidosis in prevention of melioidosis through Mor-Lam
the community music using a communication broadcasting

tower in the community

v
Post-test assessment of knowledge and
awareness of melioidosis using a
questionnaire (N=372)

r
Compare pre- and post-test assessments of
knowledge and awareness of melioidosis
(N=372)

Figure 2. Flow chart of the study

Sample size and sampling technique

The sample size for the pre-and post-campaign questionnaires was calculated using
the formula n = N/(1+N&?) ** (where n = sample size, N = total population, and e = error
tolerance level). Based on a 95% confidence level and P = 0.05, the sample size was rounded
to 400.
Sample size calculation;

n = 68257/(1+68,257(0.05%0.05) = 398

N = 68257 total population (2018), e = 0.05 (+5%)

For each focus group discussion, we used a purposive sampling technique * to select
participants who lived in the target community, had heard of melioidosis, and were not
part of the questionnaire group.

J Chulabhorn Royal Acad. 2023; 5(4): 214-229 217



Inclusion and exclusion criteria

Inclusion criteria to recruit the participants
for the survey were: (i) men or women
aged >18 years, who were (ii) willing to
participate and provided written informed
consent, (iii) living in ten villages in Thawat
Buri district, Roi Et Province, and (iv) able
to answer the questions, with no disorders
of perception such as vision, hearing,
speech, or psychological problems.

The following inclusion criteria were
used to recruit participants for the focus
groups: (i) men or women aged >18 years,
(ii) living in Thawat Buri district, Roi Et
Province, (iii) either a member of the
healthcare team, village health volunteer,
community leader, someone with experience
of melioidosis or a community member,
and iv) willing to provide written informed
consent to participate in the study.

Data collection

Data on awareness of melioidosis in
the community were collected through
a structured pre-and post-test questionnaire
(Supplementary file A). The questionnaire
consisted of three sections. The first section
covered the participants’ sociodemographic
and professional characteristics. The second
contained questions about lifestyle habits,
including ill, and awareness of infectious
diseases, including melioidosis. The third
section contained questions about the
respondents’ perception of information
from the media, asking about their usual
source of news and the frequency with
which they obtained news, which source
provides information that is easiest to
remember, and their preferred health
news media.

For the focus groups, we developed
a semi-structured interview guide for
moderators, corresponding to the research
questions. The guide contained questions
on key themes such as (i) general knowledge

of melioidosis, (ii) sources and causes of
melioidosis, (iii) risk factors for melioidosis,
(iv) severity of melioidosis, (v) treatment of
melioidosis, (vi) prevention of melioidosis,
(vii) innovative approaches to educate the
community about melioidosis, and (viii)
building a network to disseminate knowledge
of melioidosis in the local community.
The focus groups were recorded and
documented by the research team. All
discussions were audio- and video-taped
to be reviewed later by the research team.
Data from group discussions were analyzed
using quantitative methods as previously
described *. Audio recordings from the
focus groups were transcribed, saved into
Word files, and categorized by focus group
participants. Data were acquired by
searching for keywords or similar words
or phrases and categorized. For content
analysis, we created a framework for
analysis, setting out the concepts of the
study and interpreting them in line with
the research questions and objectives.

Statistical analysis

Statistical analysis used SPSS version
18.0 (SPSS, Chicago, IL). Descriptive statistics
were used to summarize sociodemographic
characteristics and responses to questions
on knowledge and understanding of
melioidosis. Categorical variables were
expressed as frequency and percentage (%).
A paired sample t-test was used to analyze
the difference in pre-and post-test knowledge
and levels of risk factors of melioidosis.
A P-value < 0.05 was considered statistically
significant.

Results

Overall, 372 participants (Figure 2)
completed the pre-intervention questionnaire.
Table 1 shows the sociodemographic
characteristics of the participants.
Three-quarters of the respondents were
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female (75.3%), and the majority (58.6%) were aged 51 to 70 years, with the second-largest
group aged 31 to 50 years (26.6%), and just 1.9% aged 30 and below. Most respondents
(60.8%) only had elementary education, with 24.2% having completed senior high school,
and 8.6% junior high school only. Just 2.7% were university graduates with Bachelor's degrees.
The main occupations were agriculture (73.9%), contractor (8.6%), business owner (4.8%),
and government official/state enterprise employee (1.6%).

Sociodemographic characteristics Frequency (%)
Gender
Female 280 (75.3)
Age (years)
30 and below 7 (1.9
31-50 99 (26.6)
51-70 218 (58.6)
70+ 48 (12.9)
Educational level
Elementary 226 (60.8)
Junior high school 32 (8.6)
Senior high school 90 (24.2)
Bachelor's degree 10 (2.7)
Others? 14 (3.8)
Occupation
Agriculture 275 (73.9)
Contractor 32 (8.6)
Business owner 18 (4.8)
Government official/state enterprise employee 6 (1.6)
Others® 41 (11.0)

2None, diploma, high vocational certificate, non-formal education, and no record

® Not working, homemaker, monk, and student

Table 2 shows the responses of the study participants when asked if they had heard
of different infectious diseases. The best-known disease was leptospirosis, familiar to 339
(91.1%) participants, followed by flu (90.6%), acquired immunodeficiency syndrome (AIDS)
(88.2%), tuberculosis (85.2%), and malaria (71.8%). Melioidosis was known to only 36.0% of
the respondents, and just 23.7% of participants had heard of Zika fever.

Of the 64% of participants who had never heard about melioidosis (n = 238) at the
pre-test point, 61.8% only had elementary education, 7.1% had completed junior high
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school and 23.5% senior high school. Seven (2.9%) had a Bachelor’'s degree. Most (69.7%)
of the respondents worked in agriculture, with 9.2% working as contractors, 5.5% owning
businesses, and 1.3% being state employees. The rest (14.3%) were unemployed, homemakers,
monks, and students.

Table 2. Participants’ responses to infectious diseases questions in the pre-test

Infectious diseases Heard about the disease n (%)
Flu 337 (90.6)
Melioidosis 134 (36.0)
Leptospirosis 339 (91.1)
Malaria 267 (71.8)
Tuberculosis 317 (85.2)
Acquired immunodeficiency syndrome (AIDS) 328 (88.2)
Zika fever 88 (23.7)
Total 372 (100.0)

Participants who reported knowing about melioidosis (N = 134) in the pre-test
questionnaire were asked about their knowledge of melioidosis and their primary source
of information (Table 3). Overall, 39.6% of the participants had some knowledge of
symptoms, transmission, and prevention of melioidosis. Most of the respondents (35.1%)
had received their information from healthcare providers, followed by health volunteers
(26.1%) and others in the community (17.9%). Overall, 9.0% were aware of melioidosis
because they or a relative had contracted it. Just 6.7% were informed by social media,
3.0% by community leaders, and 1.5% by local news announcements from the village
broadcasting tower.

Table 3. Pre-test knowledge and source of information about melioidosis among
participants who had heard of the disease (N = 134)

Variables Frequency (%)

Knowledge about symptoms, transmission, and prevention

Yes 53 (39.6)
No 81 (60.4)
Source of information

Healthcare providers 47 (351)
Health volunteers 35 (26.1)
Others in the community 24 (17.9)
History of melioidosis or experience of relatives 12 (9.0)
Social media (TV, news, radio, internet, and newspaper) 9 (6.7)
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Variables Frequency (%)

Community leaders 4 (3.0)
Local news announcement (village broadcasting tower) 2 (1.5)
Not specified 1(0.7)

Preferences for media tools to promote melioidosis awareness in the community

In the pre-test questionnaire, we asked participants about the best tools to help
them remember information and promote awareness of melioidosis in their community.
The majority (59.7%) recommended television, followed by local news announcements
by village health volunteers and community leaders through the communication
broadcasting tower (13.2%), and social media (7.8%). Radio was mentioned by 5.9% and
smartphones by 4.6% of respondents. Only 4.3% of the respondents preferred healthcare
providers to provide the information, and fewer than 1% suggested advertisements and
print media, such as brochures, books, and announcements (Table 4).

Table 4 Pre-test preferences for memorable sources of information about melioidosis

(N=2372)

Sources Frequency (%)
Television 222 (59.7)
Local news announcement by village health volunteers 49 (13.2)

and community leaders through the communication
broadcasting tower

Social media (Facebook/Internet/YouTube/LINE/webpage) 29 (7.8)
Radio 22 (59)
Smartphone 17 (4.6)
Healthcare provider 16 (4.3)
Advertisement 3 (0.8)
Print media (brochure, book, announcement) 3 (0.8)
Not specified 11 (3.0)

Focus group discussions

Five focus groups were convened with a total of 39 participants (Group |, Figure 2).
These included village health volunteers (N = 10), community leaders (N = 7), healthcare
providers (N = 9), previous melioidosis patients (N = 6), their relatives (N = 4), and people
living in the community (N = 3). The median age of the participants was 50 years, and 27
(69.2%) were women.

Three groups of participants, village health volunteers, community leaders, and
community residents, reported hearing about melioidosis from patients in the community.
They also had some fundamental knowledge about it. However, melioidosis patients
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and their relatives were less informed. One said,

“We had never heard of melioidosis until a member of the family was diagnosed

with it. We had basic knowledge about this disease, but communication about it

from the health personnel was unclear. The name, melioidosis, is not Thai, and
we consider it a foreign disease.”

The focus group participants from the healthcare team did not see melioidosis
as a severe threat to the community. They therefore did not communicate effectively
about it to the community members. One said,

“We had heard of melioidosis and knew about the disease. We don’t really think it

is an urgent problem, and knowledge about it is not communicated to the community.”

Focus group participants were asked to recommend approaches that would
increase knowledge of melioidosis and raise awareness among community members.
Participants suggested advertisement or music through a communication broadcasting
tower (100%), using the village health volunteer (80%), infographics (40%), a seminar about
melioidosis (40%), and a brochure (20%) (Table 5). All five focus groups suggested using
a local form of music, Mor-Lam. They recommended the broadcasting tower as a direct
and effective channel for information via a Mor-Lam song. A song about melioidosis was
therefore written and sung by a local musician in the Isan dialect. The piece explains
the nature of the disease, how outbreaks occur, and preventive measures. The song was
broadcast through the communications tower in the targeted community and also shared
on YouTube (https://youtu.be/tr3N7cYg2fl).

Table 5 Approaches recommended by focus group members to increase knowledge of
melioidosis among the community members

Approaches Frequency of group (%)

Advertisement or music through a communication 5 (100.0)
broadcasting tower

Village health volunteers 4 (80.0)
Infographic 2 (40.0)
Seminar about melioidosis 2 (40.0)
Brochure 1(20.0)

Promoting awareness and knowledge of melioidosis in the community

Using a communication broadcasting tower, we promoted the campaign to prevent
melioidosis through Mor-Lam music. The community leaders and village health volunteers
in the target communities promoted the Mor-Lam song by playing it for a month, before
and after the regular news broadcast in their community. The song delivered the message
about the source, transmission, symptoms, and prevention of melioidosis (Supplementary
file B). The content translated into English was as follows:
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Oh.. It is raining. The rain is falling on the ground, wetting the hard soil.

The rice in the field is waiting for the rain to pour down. People are still waiting for the
rain to fall from the beautiful sky, the cold breeze from the rain.

Oh... sky, how are you doing, my precious family? Did aunt and uncle make up their differences?
Your nieces and nephews have warned you that your lifestyle could make you ill. Please
be careful.

When the rainy season brings the cold breeze and the mist, we know it is the farming season.
The rain was not the only thing that came, it also brought infectious diseases.

There are many kinds of contagious diseases that many people do not know. These diseases
can be life-threatening and can take the lives of your loved ones.

There are new diseases that physicians have just discovered and are still trying to find cures for.
Melioidosis is one disease that your nieces and nephews wanted to warn you about.

It comes from the water and the soil and can enter your body without you knowing.

If you have an open wound, the bacteria will enter your body through the wounds.

You might have a high fever, prolonged cough, cysts, and skin infections which can lead
to sepsis. The disease can be fatal and can cause death.

There are simple ways to prevent the infection.

First, wash hands and clean the body after exposure to water or soil in the field.

Second, wear shoes until this becomes a habit, because it will help to prevent the bacteria
from entering the body.

Lastly, drink clean water and eat fully-cooked meals.

Melioidosis is a scary disease. Everyone needs to be aware and take good care of
themselves. Oh...

Warning of severe diseases, please be careful, uncles and aunties.

Please be cautious in the farming season to prevent and avoid melioidosis.

If you are safe from melioidosis, your life will be happier and your health better.

Stay away from diseases with no stress and worries.

Your nieces and nephews came to warn you through this song.

The disease has taken many of our family members’ lives and made us sick.

Melioidosis will be around us even when the seasons change, so please be careful.
Please be prepared and do not forget to use protective equipment so you will not get
infected. Oh...

Table 6 shows that knowledge about symptoms, transmission, risk factors, and
prevention of melioidosis was significantly improved among study participants after the
campaign. At the post-test point, 79.8% of participants knew about the symptoms,
transmission, and prevention of melioidosis compared with only 14.2% at the pre-test.
Most participants mentioned direct contact with soil and water (88.2% for soil and 87.9%
for water) as a risk factor for melioidosis.
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Table 6 Pre- and post-test knowledge about melioidosis and its risk factors among the
participants (N = 372)

Variable Frequency (%) p-value?

Pre-test Pre-test

Symptoms, transmission, and prevention of melioidosis 53 (14.2) 297 (79.8) < 0.001

Risk factors

Diabetes 144 (38.7) 315(84.7) <0.001
Renal disease 113 (30.4) 287 (r72) < 0.001
Thalassemia 75 (20.2) 277 (r45) < 0.001
Direct contact with soil 153 (411) 328 (88.2) < 0.001
Direct contact with a natural water source 151 (40.6) 327 (879) < 0.001
Open wounds 166 (44.6) 326 (87.6) < 0.001
Inhalation of dust 135 (36.3) 299 (80.4) < 0.001
Smoking cigarettes 125 (33.6) 295 (79.3) < 0.001
Drinking alcohol 125 (33.6) 291 (78.2) < 0.001
Taking steroids or steroid-containing drugs 75 (20.2) 266 (7115) < 0.001
Drinking contaminated water 149 (40.1) 308 (82.8) <0.001
Consuming contaminated food 140 (37.6) 300 (80.6) < 0.001

2 A paired sample t-test was used to evaluate the score difference. p-value < 0.05 was
considered statistically significant.

Melioidosis network in the community

To create a network in the community to share experiences and knowledge of
melioidosis, we created a Facebook page (https://www.facebook.com/Public-Engagement-
Melioidosis-2514442165272770) and a LINE group. We followed up on progress by chatting
in the LINE group and received questions and comments about melioidosis on the
Facebook page. The community leader and village health volunteers said they knew more
about melioidosis after the study, with one commenting:

“We understood more about melioidosis after the study process started in our

community.”

Discussion

This study assessed awareness and knowledge of melioidosis among people living
in Thawat Buri district, Roi Et Province, Northeast Thailand. Only 36.0% of respondents
had heard about melioidosis, and only 14.2% knew about its symptoms, transmission,
and prevention. Knowledge about melioidosis improved significantly after the rollout of
an education campaign using a song on melioidosis prevention and treatment.

About 64% of study participants had not heard of melioidosis. Chansrichavala and
colleagues reported similar findings, and suggested that public awareness of melioidosis
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across Thailand was very low ™. They suggested
using video clips about melioidosis and its
prevention in the local dialect as a tool to
educate people about disease prevention.
Information about melioidosis is rarely
disseminated to the Thai public by the
mass media, which contrasts with the
situation for other common infectious
diseases % Our findings suggest that it may
be helpful for the government to implement
a nationwide campaign to raise awareness
to prevent infections and death from
melioidosis.

Most of the respondents in our study
worked in agriculture (73.9%). The majority
(60.8%) also had only elementary-level
education, which may have contributed to
the lack of awareness of melioidosis.
The National Health Examination Survey
(NHES) Il reported a high prevalence of
diabetes in Northeast Thailand, indicating
that this population is a high-risk group
for melioidosis . This raises a concern,
because they may become infected from
the environment in several ways. A study
in Northeast Thailand found B. pseudomallei
in public tap water . Another study
investigating the factors associated with
melioidosis in Northeast Thailand reported
that working in occupations involving high
exposure to soil or water was a risk factor
for melioidosis *. Another study investigating
the risk factors for melioidosis in Northeast
Thailand showed that 84.9% of patients
with melioidosis were rice farmers 2°.

Providing appropriate information
about prevention and control of melioidosis
should help to reduce the spread of
melioidosis in the target community.
Community education programs play a
crucial role in enhancing individuals’
awareness and knowledge of diseases and
empowering people to understand and prevent
infection 2. Public health communications
are crucial in delivering preventive health

messages and helping people adopt
precautionary measures ?2. During the
pre-intervention test, about 90% of the
respondents who had heard about melioidosis
reported obtaining information from health
volunteers, community leaders, local news
announcements, or healthcare providers.
This shows that knowledge dissemination
in the local community creates awareness
among residents. The focus groups discussed
practices for prevention and promoting
awareness of melioidosis. They were used
to generate ideas or tools to promote
prevention campaigns. We found that
most of the focus group participants had
good knowledge about the signs and
symptoms of melioidosis, sources of infection,
risk factors, the severity of the disease,
and its treatment and prevention. The
participants knew that diabetes, hypertension,
drinking alcohol, smoking cigarettes, and
exposure to soil and water were risk factors
associated with melioidosis. Previous
studies have identified diabetes, chronic
renal disease, thalassemia, chronic pulmonary
disease, steroid therapy, and regular contact
with soil or water in the endemic area %,
The focus group participants believed
wearing boots when working in the fields,
washing hands before eating, drinking
clean water, and stopping drinking alcohol
and smoking cigarettes could prevent the
transmission of melioidosis in high-risk
communities. Suntornsut and colleagues
previously identified knowledge, beliefs
about consequences, intention and goals,
environmental context and resources, and
social influence as barriers to adopting
recommendations for melioidosis prevention
in Northeast Thailand ?*. The burden of
melioidosis in Thailand is also increasing,
perhaps suggesting that current measures
are not effective 4%,

To date, there are no licensed vaccines
to prevent melioidosis in humans. In endemic
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areas, the burden of melioidosis will
probably increase if preventive measures
are not implemented among high-risk
groups. Mass media for health promotion
can spread focused messages to large
audiences ?. Focus group participants
suggested that using local music could be
an effective way to change behavior and
reduce the risk of melioidosis infection.
However, the weaknesses of these media
for health promotion are that the audiences
reached are diverse, and the campaigns
are less effective in conveying complex
information and changing behavior without
other enabling factors ?* In this study,
we emphasized reaching the target audiences
by using a song that provided knowledge
about melioidosis. The song explained the
source of the infection, set out the signs
and symptoms, and explained preventive
measures. We built a network to disseminate
knowledge of melioidosis in the local
community via social media. Social media
provides a unigue opportunity to develop
interpersonal communication and deliver
helpful information without geographical
and physical access barriers 6?°, The social
media platforms used in our study, Facebook
and LINE groups, proved effective in the short
term. However, with more interactions, their
use might raise the issue of erosion of privacy.

This study had some limitations.
It used an identical questionnaire to compare
melioidosis knowledge before and after
the intervention, so there could have been
a social desirability bias. Secondly, only
those with internet access and social media
accounts could interact on social media.
Third, the study was only conducted in one
district and may not be generalizable to
other locations. However, the study provided
an intervention model that successfully
filled a knowledge gap and raised awareness
and knowledge melioidosis in an at-risk
community.

Conclusion

The study showed that residents of
the Thawat Buri district of Roi Et Province
in Northeast Thailand had low awareness
and knowledge of melioidosis. Low education
levels among the participants might have
influenced their knowledge of melioidosis.
Knowledge of melioidosis improved among
the participants after an educational
campaign in the community, using a song
about melioidosis prevention and treatment.
This study suggests the potential of music
and social media to provide memorable
information for the population at risk for
melioidosis, to support behavioral changes
and prevent diseases. However, it is necessary
to change attitudes to the disease at the
policy and decision-making level in the
Thai national health systems. This may
encourage public precautions against
melioidosis infection. Further studies might
focus on behavioral attitudes and practices
preventing melioidosis infection in the
target communities.
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Abstract

Background: Background: The National
Buddhist Monk Health Charter B.E. 2560
serves as a comprehensive framework
for establishing policies and collaborative
agreements among monks, societies,
communities, and network partners from
all sectors, used as a guideline for the
promotion of monks’ well-being at all levels.
Objectives: To develop regional guidelines
for the Buddhist Monk Health Charter.
Methods: The qualitative case study used
the National Buddhist Monk Health Charter
B.E. 2560, as a framework. The study involved
131 purposively selected participants:
9 monks, 23 key informants, and 99
stakeholders. Data was gathered through
health screening, in-depth interviews,
focus group discussions, and public
hearings, and analyzed using content
analysis. The study process had 2 steps:
Step 1 studied monks’ health problems
and healthcare needs, and step 2 developed
the Buddhist Monk Health Charter’s
guideline. Results: Step 1 found that 5
healthy and 3 ailing monks. The 7 monks
had Cholinesterase enzyme levels in their
blood deemed unsafe, with 2 monks at a
risk level, advocating for biannual health
checks by health officials. Step 2 showed
that this guideline encompassed 5
categories; 1) Buddhist Monk’s Health
Charter: Key Philosophies and Concepts;
2) Monks and their own health care according
to the Buddhist principles of discipline;
3) Community and proper health care for
monks according to Buddhist principles
and discipline; 4) The monks’ role in being
a leader in the health of communities;
and 5) Driving the Buddhist Monk’s Health
Charter into practice, and 23 practices
that largely aligned with the National
Buddhist Health Charter.Conclusions:
The formulation of a Buddhist Monk Health
Charter at the local level should be adapted

to align with the specific context and
constraints of the area. It should place a
strong emphasis on the active involvement
of diverse sectors. The guidelines for this
sub-district had not yet reached the
promulgation stage. Therefore, it was
recommended that the Sub-District
Administrative Organization promulgated
them as a public policy for the community
to use as a practical guideline for caring
and health promotion of monks, thus
ensuring their further sustainability.

Keywords: Buddhist Health Charter,
Self-care, Monk’s well-being.
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Abstract

BCOR-CCNB3 sarcoma is one of a group of undifferentiated sarcomas. The objective of
this case report was to describe the clinical and pathological data of a patient with this
tumor. Our patient was a 1l4-year-old male adolescent with right flank pain. Imaging
revealed a psoas muscle mass lesion. Histology and gene expression were suggestive of
BCOR-CCNB3 sarcoma. Chemotherapy, surgery, and radiotherapy were used according to
the Ewing sarcoma protocol in Thailand. Unfortunately, our patient died from acute
myeloblastic leukemia (M5) without remission despite chemotherapy.

Keywords: BCOR-CCNB3 sarcoma, undifferentiated sarcoma, acute myeloblastic leukemia

Introduction

BCOR-CCNB3 sarcoma results from a paracentric inversion on the X chromosome
and fusion between BCOR (encoding the BCL6 co-repressor) and CCNB3 (encoding the
testis-specific cyclin B3), and it was first reported in 2012.! The clinicopathological and
chromosomal abnormalities of this tumor are distinctive from those of known sarcomas
such as Ewing sarcoma, synovial cell sarcoma, or rhabdomyosarcoma. To date, most
reports of BCOR-CCNB3 sarcoma have been based on undefined diagnostic tissue.?””
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Kao et al. reported four recently diagnosed cases of BCOR-CCNB3 sarcoma, and some were
still in the process of treatment.? Here, we report the clinical presentation, investigation,
and treatment outcome of a newly diagnosed case of BCOR-CCNB3 sarcoma.

Case report

A l4-year-old male adolescent presented with right flank pain for 1 week. He had dull
right intermittent abdominal pain that later moved to his right flank. He denied experiencing
nausea, vomiting, abnormal urination, or weight loss. He only had a low-grade fever.
Four months previously, he had similar pain, but it had resolved with rest and paracetamol.
He also had a motorcycle accident between the episodes of pain, during which he felt
normal. His family had no history of malignancy. Physical examination revealed only mild
tenderness in his right flank. Complete blood count was unremarkable, and urinalysis
showed microscopic hematuria (3—5 red blood cells/high-power field).

The kidneys, ureters, bladder (KUB) ultrasonography showed a 99 x 6.3 cm well-defined
oval heterogeneous hypoechoic mass with internal cystic foci at the right suprarenal
region, with no calcification or increased vascularity. The lesion was inseparable from the
head of the right psoas muscle. Abdominal computed tomography (CT) revealed a
4.8 x 6.3 x10.3 cm (anterior-posterior (AP) x transverse x cranio-caudal (CC)) lobulated
well-defined heterogeneous hypodense mass (20—-40 HU), with irregular rim enhancement
at the head of the right psoas muscle. Thin peripheral rim calcification and tiny calcific
foci were seen (Figure 1). The differential diagnoses were resolving hematoma or tuberculosis
abscess. Follow-up CT 4 weeks later showed that the lesion had increased in size, with
the development of a thicker and more irregular rind of peripheral enhancement.
Focal bone erosion of the adjacent medial end of the lower thoracic rib was also observed.
These findings raised the suspicion of a tumor rather than an infectious process.

Figure 1. Computed tomography showed a well-defined heterogeneous hypodense mass
with irregular rim enhancement in transverse and coronal plane.

A needle biopsy was done under CT guidance. Specimens were sent for pathological
and microbiological examination (aerobic bacteria, mycobacteria, and fungi). All infectious
disease investigations were negative. Histopathology revealed small round to spindle
cells arranged in clusters and solid sheets and embedded in fibromyxoid stroma.
Immunohistochemical studies were positive for transducer-like enhancer of split 1 (TLE1)

J Chulabhorn Royal Acad. 2023; 5(4): 243-252 244



and smooth muscle actin (SMA), and negative for CD3, CD99, desmin, anti-muscle actin
antibody (HHF35), myogenin, paired box 5 (PAX 5), and Wilms’ tumor 1 (WT1). Synovial
sarcoma was suspected; therefore, RT-PCR was used to identify any SY7-SSX gene fusion.
However, it was negative for both types 1 and 2. Thus, a second panel of immunohistochemical
studies was performed for differential diagnosis of Ewing-like sarcoma. These results
revealed focal positivity for BCOR and SATB2 and negativity for Bcl6. Additional RT-PCR
confirmed a positive BCOR-CCNBS3 fusion transcript (Figure 2).

- S
Py ‘.‘7 % 80 90 100 110
.-ﬁ’ ’ CTCAG AC CTACTGG TAAGCTGG GTCAC
. n‘@\( BCOR exon 15 f CCNB3 exon 5

- o I -
{ A A ‘- i g A a {j‘ ‘L‘ A
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Figure 2. Histopathological examination of (A) small blue round cell neoplasm. (B)Positive
staining for TLEL (C) Positive staining for BCOR. (D) Positive staining for SATB2. (E) DNA
sequencing demonstrating BCOR-CCNB3 fusion.

While waiting for the pathological report, magnetic resonance imaging (MRI) and metastatic
work-ups were done. Thoracolumbar spinal MRl showed a 7.0 x 8.9 x 10.8 cm (AP x transverse x CC)
well-defined lobulated mass in the head of the psoas muscle. The mass was situated along the right
paravertebral region, with a thicker rind of nodular intermediate T1W and hyperintense T2W signals,
and heterogeneous enhancement on the postcontrast study. There were multiple internal linear
hypointense signals at the periphery, and hyperintense TIW and hypointense T2W signals in the central
area. The mass extended into the right lower intercostal paravertebral muscles, and right T12—-L1 neural
foramen, compromising T12 exiting nerve roots. It was also suspected to compromise the right T11-L2
intercostal nerves. Focal lytic destruction at the medial end of the right 12% rib was seen (Figure 3).
Chest CT revealed a 0.5-cm nodule in the superior segment of the right lower lobe. Whole-body bone
scintigraphy (Tc-99m MDP) demonstrated no evidence of bone metastasis. Bone marrow aspiration
showed no abnormalities.
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Figure 3. T2W signal and postcontrast study demonstrated involvement of the right 12t
rib and neural foramen in transverse and coronal plane.

The definitive diagnosis was BCOR-CCNB3 sarcoma of the right psoas muscle. The Ewing
sarcoma treatment protocol (Supplement 1: ThaiPOG-EWS-13SR)° was adopted for this
patient. After neoadjuvant chemotherapy for six cycles, the mass shrunk to 3.6 x 6.6 x 10.8 cm
but still involved nearby structures, as shown on previous MRI. We decided to perform
en bloc resection with the 12" right rib and T12 and L1 nerve root via a flank incision.
The postoperative course was uneventful. Pathological examination revealed a microscopic
positive margin at the posterior side of the mass, and the rib bone was encroached by
the tumor at the posterior margin. Tumor necrosis volume was about 50%. There was no
demonstration of lymphovascular invasion (Figure 4)

Figure 4. (A) Gross specimen from en bloc resection. (B) Solid sheets of neoplastic cells
embedded in fibromyxoid stroma. (C) Small round to spindle cells arranged in clusters
and solid sheets.

A total of 4500 cGy radiation was administered to the tumor base, divided into 25
fractions (1.8 Gy/fraction). Chemotherapy was continued until completion of 14 cycles.
The primary site and lung metastasis were re-evaluated by MRI, which showed no residual
tumor; chest CT revealed no change in the 0.5-cm nodule in the right upper lung; and
bone scintigraphy found no bone metastasis. During treatment, our patient experienced
neutropenia, phlebitis, and tinea versicolor as complications.
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Four months after the end of treatment,
he presented with a rash for 1 week, followed
by fever for 1 day, without a history of
bleeding. Physical examination revealed
petechiae, generalized papules, and
splenomegaly 8 cm below the left costal
margin. Complete blood count showed
pancytopenia: hemoglobin 8.1 g/dL,
hematocrit 24.1 %, white blood cells 3,100
cells/mm?® (neutrophil 15, lymphocyte 44,
monocyte 33, eosinophil 1%), and platelets
7,000/mm?®. Bone marrow Wright’s stain
and clot marrow pathology revealed
numerous medium to large blasts with round
to oval nuclei 98%. Flow cytometry showed
that the blast population expressed
moderate intensity of CD45 and low to
moderate complexity, representing around
77.60% of total events. This population was
positive for CD11c, CD13 (partial), CD14
(partial), CD15, CD38, CD64, HLA-DR, and
cMPO (partial). Therefore, he was diagnosed
with acute myeloid leukemia (AML-M5).
Chromosome from bone marrow presented
46, XY, ins (9; 11) (p13;913g23). Skin biopsy
revealed leukemic cutis. Whole exome
sequencing reported three variants of
unknown significance identified in the
following 147 genes associated with myeloid
leukemia as BIRC3, FAM47A and SETBPI.

After he received chemotherapy using
the AML protocol including idarubicin and
cytarabine (7+3 regimen) for 1 month, bone
marrow examination showed partial
response. Therefore, he received re-induction
chemotherapy, high-dose cytarabine (HiDAC).
During treatment, he had infections that
included febrile neutropenia, Clostridium
difficile colitis, and invasive pulmonary
aspergillosis. He did not reach remission
of AML; therefore, he received palliative
treatment and died from uncontrolled
leukemia.

Discussion

To the best of our knowledge, this is the
first patient diagnosed with BCOR-CCNB3
sarcoma of soft tissue in Thailand. As stated
in other reports, BCOR-CCNB3 sarcoma
occurs more often in bone than in soft tissue.
Our patient was in the most common age
group for this diagnosis; nearly all patients
are in the second decade of life? with ages
ranging from 2 to 44 years.? There is one
report of a congenital case The supposed
male predominance in all series? may have
resulted from an inability to use another
X chromosome as a template for meiosis
repair; however, it is still unclear regarding
mitosis in somatic cells.*

Our patient experienced only right flank
pain, which is also typical of most patients.
Other clinical signs are swelling, limping,
pathological fractures, and mass effect
symptoms.? The origin of this tumor is often
in bone and soft tissue. BCOR-CCNBS3 fusion
is also found in kidney sarcoma.?® Lung,
bone, and liver metastases are other reported
manifestations.2*® An MRI review of six cases
of soft tissue sarcomas found well-defined
borders to infiltrative, low to immediate
signal intensity in T1, high signal intensity
in T2, variably heterogeneous intensity in
T2 with enhancement by gadolinium, focal
necrotic or hemorrhagic area, or local
invasion to adjacent bone.?® Our MRI findings
were similar to previous reports, but they
cannot be specifically extrapolated for
this disease. Our CT results were also not
specific to the disease and mimicked an
abscess or hematoma.

As this is a newly identified disease,
there is no known treatment. More than half
of the previously reported cases were treated
by the Ewing sarcoma protocol 2° thus, we
attempted to do the same. As we have a
national cancer protocol for pediatric cases
in Thailand, the Thai POG-EWS-13SR protocol
was applied. A partial response to our
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chemotherapy was observed, but it provided
less resection area. After completion of
treatment, our team decided to closely
observe a sub-centimeter lung nodule.
Secondary AML resulting from chemotherapy
has been reported in many cases, but it usually
occurs 2-3 years after epipodophyllotoxins
(topoisomerase Il inhibitors)* and 5—7 years
after alkylating agents.’® There are also
reports of secondary AML after radiotherapy.
In our patient, AML occurred only 4 months
after the end of therapy, which is unusual.
Several factors are reported to influence
the risk of epipodophyllotoxin-related AML,
such as frequency of administration,
cumulative dose, concomitant chemotherapy
or non-chemo therapeutic agents, and host
factors.’® In our case, the patient received
etoposide 5 days per week in regimen B,
with a cumulative dose of 3.5 g/m? The
frequency and intermittent schedule of
etoposide are both associated with greater
risk of secondary AMLY The combination
of epipodophyllotoxins and alkylating
agents such as cyclophosphamide and
ifosfamide, which were used for chemotherapy
in our patient, has been associated with an
increase of secondary AML.?°?2 Granulocyte
colony-stimulating factor also may increase
the incidence of secondary AML, but Bhatia
et al. reported no association between
granulocyte colony-stimulating factor
administration and secondary AML in a group
of children with Ewing sarcoma.”® Smith et al.
hypothesized that the incidence of secondary
AML was lower in pediatric patients with
solid tumors than in those with AML
because of the different dosing schedule of
epipodophyllotoxins?* Nowadays Meta-analysis
of BCOR-rearranged sarcomas showed
similar overall survival for patients who
received Ewing sarcoma and non-Ewing
sarcoma treatment protocols?, therefore,
we might use a non-Ewing protocol to avoid
epipodophyllotoxins.

Mutations in the BCOR and BCORI genes
have been reported in AML in recent years.
Grossmann et al. reported that, in adult AML
with normal karyotype, BCOR gene mutations
occurred in 4% of cases?* and occasionally
co-occurred with FLT3-/TD and NPM1
mutations. In this case, we could not find
the BCOR mutation or FLT3-/TD and NPM1.
However, our patient had B/IRC3, FAM47A,
and SETBPI. BIRC3 mutations are present
in a wide range of epithelial tumors.?’
SETBPI is localized on chromosome 18921.1
and is frequently mutated in secondary AML.

The prognosis of secondary AML is
usually poorer than that of de novo AML.
Secondary AML tends to be refractory to
chemotherapy, and has decreased treatment
tolerance in patients who have received
prior chemotherapy?® We could not conclude
whether AML in this patient was secondary
or de novo AML. Our patient was unable to
achieve remission of AML and his prognosis
was poor.

Conclusion

We hope that this case report will
help with recognition of BCOR-CCNB3
fusion-positive sarcoma and treatment
planning, and ameliorate outcomes. Further
study and long-term follow-up are required to
investigate targeted therapy or immunotherapy
in these patients.
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Supplement 1: Treatment protocol for Ewing sarcoma [ThaiPOG-EWS-13SR]
Treatment schedule

Wk O |2 4 (6| 8 (10(12| 14 |16(18|20| 22 |24| 26 |28
Cycle| 1 |2]| 3 |4| 5 |6 ( 89 (10 11 [12] 13 |14
Rx VDC [IE|VDC|IE|[VDC|IE| S [VCR)|IE|[VC]|IE|VDC| IE|VDC| IE

Chemotherapy
Regimen Givendose Drug Desired dose Day
VDC regimen
______mg Vincristine (VCR) 2 mg/m? IV push (max dose 2 mg) 1
. mg Doxorubicin (Doxo) 375 mg/m?/day IV slowly push 12
. mg Cyclophosphamide (CTX) *1200 mg/m? IV dripin1h 1
mg Mesna 300 mg/m?/dose IV drip in 15 min at O, 3, 6, 9 h of starting CTX
VC regimen
_mg Vincristine (VCR) 2 mg/m? |V push (max dose 2 mg) 1
__mg Cyclophosphamide (CTX) *1200 mg/m? IV dripin1h 1
mg Mesna 300 mg/m?/dose IV drip in 15 min at O, 3, 6, 9 h of CTX
IE regimen
. mg Ifosfamide* 1800 mg/m?/day IV drip in1h 1-5
. mg Etoposide 100 mg/m?/day IV drip in 1-2 h 1-5

_mg Mesna 450 mg/m?/dose IV drip in 15 min at O, 3, 6, 9 h of ifosfamide
- Give chemotherapy every 2 weeks when absolute neutrophil count (ANC) >750 and
platelet count >75,000, and 24 h after the last granulocyte colony-stimulating factor (G-CSF)
dose
- Blood for liver function test, BUN, Creatinine or before each course
- If body weight (BW) <12 kg, calculate chemotherapeutic agent dose per kg [(desired dose/30)
x BW]
- Start G-CSF 5 mcg/kg daily at 24—-36 h after completion of each cycle of chemotherapy,
and continue G-CSF until ANC >750 for 2 consecutive days
- Total cumulative dose of doxorubicin is 375 mg/m? consult cardiologist at end of protocol
for evaluation of cardiac function
- Give appropriate antiemetic drugs
- Surgery at week 12
- Radiotherapy start at week 14
- No evidence of microscopic residual disease: no radiotherapy
- Microscopic residual disease: 45 Gy to the original disease site plus a 5.4 Gy boost
(1.8—2 Gy/fraction)
- Gross residual disease: 45 Gy to the original disease site plus a 10.8 Gy boost
(1.8-2 Gy/fraction)
- Metastatic disease: palliative radiotherapy for metastatic site and radiotherapy
to primary site depending on surgical margin
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