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Abstract

Background: Chest radiography is widely used to screen for thoracic diseases. Recent artificial intelligence
(Al) systems have demonstrated outstanding standalone performance in diagnostic tasks concerning chest
radiographs (CXRs), often comparable to that of radiologists. However, few studies have evaluated Al
performance in real-world clinical practice settings, especially with regard to checkup examinations and
diagnostic agreement with humans. Objective: To evaluate the diagnostic agreement between Al and
radiologists in evaluating checkup CXRs. Methods: An Al system and radiologists independently evaluated
500 checkup CXRs from a retrospective review period. We then quantified their diagnostic agreement.
Results: When our analysis was restricted to lesions identified by the Al (Al-target lesions), we found fair
agreement. If we regard the diagnoses of the radiologists as ground truth, the Al produced false-negative
and false-positive rates of 8.0% and 8.7%, respectively. When extended to include lesions that had not been
identified by the Al (both Al-target and Al-non-target lesions), our analysis showed a reduced agreement
(76.0%) and an increased false-negative rate (16.7%). The Al demonstrated low sensitivity (26.5-36.8) but high
specificity (90.1-90.5), with a significant number of Al-non-target lesions. Conclusions: Our results
demonstrate fair to slight agreement between automatic Al diagnoses and the assessments of radiologists
for checkup CXRs. Radiologists often reported numerous Al-non-target lesions. Despite certain limitations,
our findings suggest that Al may play a valuable role as a diagnostic aid to enhance radiological evaluations.
Further research is warranted to comprehensively assess Al performance in broader clinical contexts.

Keywords: artificial intelligence (Al) system, checkup chest radiograph (CXR), diagnostic agreement

Introduction

Chest radiography is a widely available and cost-effective imaging method characterized by low
radiation exposure and reasonable diagnostic efficacy.! It serves as a primary screening tool for various
thoracic pathologies, including lung cancer, owing to its accessibility. A recent study examining annual
health checkups in Japan reported detection rates of 1.8-5.3 and 9.1-24.4 per 100,000 persons for
tuberculosis and lung cancer, respectively.? However, unlike the findings of the National Lung Screening
Trial, the efficacy of chest radiography in detecting early-stage lung cancer or reducing mortality remains

uncertain. This uncertainty has led to ongoing debate regarding the utility of chest radiography for lung

J Chulabhorn Royal Acad. 2024; 6(2): 54-62 54



cancer screening! Nevertheless, chest radiographs
(CXRs) are routinely incorporated into annual health
checkups by many healthcare providers. At the
Diagnostic Imaging and Image-Guided Therapy
Centre for the People, over 6,000 CXRs are performed
annually as part of routine checkup examinations.

Artificial intelligence (Al) systems represent a
domain of computer science aimed at emulating
human cognitive functions, offering the capacity to
analyze and address complex problems. Radiological
applications of Al, and more specifically machine
learning, have become a reality in current clinical
practice. These advancements have extended to
thoracic imaging, encompassing tasks such as lung
nodule evaluation, tuberculosis detection, pneumonia
diagnosis, and the assessment of diffuse lung
diseases.® Recent developments have yielded
several Al systems that demonstrate standalone
performance comparable to that of radiologists

across various clinical scenarios.?

The Al-Rad Companion Chest X-ray (Siemens
Healthcare GmbH, Erlangen, Germany*) is a
diagnostic aid for radiologists that identifies and
highlights prespecified radiographic findings
using Al. It is intended to be used in conjunction
with interpretations of original images by radiologists
before arriving at a final diagnosis. Overall, the
performance of the AI-Rad Companion Chest X-ray
aligns closely with the average performance of
radiologists participating in controlled studies.*

Given the extensive production of CXRs coupled
with a scarcity of qualified readers, the timely
assessment of radiographs poses challenges in both
developing and developed nations.® Al integration
holds significant promise for enhancing workflow
efficiency, particularly in environments where
reporting delays are prevalent owing to a pronounced
shortage of radiologists relative to the substantial
volume of diagnostic images.?

Nevertheless, the performance of Al applications
in real-world clinical practice, particularly concerning
routine checkup examinations and diagnostic
agreement with radiologist, has only been investigated
in a limited number of studies.!” Differences in the

study population and country may impact the

prevalence of thoracic diseases and the variability
in abnormalities, which can affect the diagnostic
performance of Al. To address this gap in understanding,
our study assesses the agreement between Al and
radiologists in diagnosing and evaluating checkup
CXRs obtained from a single-center health screening
cohort. Additionally, within this clinical context,
we investigate the prevalence of lesions missed by
the Al algorithm (non-target findings).

Methods

We aggregated data from a retroactive 3-month
period at a single center in Thailand. The research
methodology received approval from the Ethics
Committee of the Chulabhorn Research Institute,
Bangkok, Thailand. All data were anonymized to
ensure privacy and confidentiality.

Study population:

The study included all patients who went through
the checkup chest CXRs reporting system and the
Picture Archiving and Communication System (PACS).
From the pool of 1,292 eligible patients, a random
sample of 500 patients was selected. Patients
whose CXRs were not interpretable by the Al were
excluded. Complete clinical and demographic
information, including age, sex, and underlying
diseases, was successfully retrieved for all included
patients.

Radiographic assessment by radiologists:

Three board-certified radiologists, one certified
by the subspecialty board of Advanced Diagnostic
Body Imaging, another by the board of Pediatric
Diagnostic Imaging, and the third by the board of
Diagnostic Radiology, with 4 years, 4 years, and 1 year
of experience, respectively, conducted independent
evaluations of all abnormalities detected in the
given images. Clinical data, comparison images,
and Al results were blinded to ensure unbiased
assessment. Institutional equipment, including
reporting stations and workstations, was utilized
to carry out the evaluations. Consensus readings
were conducted by two out of the three radiologists
for each CXR. In cases of disagreement, a majority

vote from all three radiologists was employed to
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determine the presence or absence of a given
abnormality.

Radiographic interpretation was categorized
as follows:

- Findings from Al-target lesions: specifying
category and location

- Findings from Al-non-target lesions: specifying
lesion and location

- Diagnosis based on Al-target lesions only:
determining whether the lesion was normal or abnormal

-Diagnosis based on both Al-target and
Al-non-target lesions: determining whether the
lesion was normal or abnormal

The Al-target lesions were categorized into
5 distinct groups: pulmonary lesions, atelectasis,
pneumothorax, consolidation, and pleural effusion.
Lesions identified outside the scope of Al-target
areas were deemed Al-non-target lesions and
further divided into two subgroups: 1) lesions
categorized as normal lesions, variants, or post-
operative changes and 2) lesions classified as
abnormal or indicative of potential disease.

Abnormal lesions or those suggesting possible
disease within Al-non-target areas, as well as all
findings within Al-target areas, were diagnosed as
abnormal. Conversely, lesions classified as normal,
variations, or post-operative changes within Al-non-
target areas were diagnosed as normal.

Lesion locations were classified into six distinct
categories: right/left upper-lung zone (RUL/LUL),
right/left mid-lung zone (RML/LML), and right/left
lower-lung zone (RLL/LLL).

Radiographic assessment via Al:

We employed a commercially available Al-Rad
Companion Chest X-ray VA30B to analyze CXRs
from the study population.

Radiographic interpretation was categorized
as follows:

- Findings from Al-target lesions: specifying
category and location

- Diagnosis: determining if the lesion was
normal or abnormal
Because, by definition, Al-non-target lesions cannot
be assessed by the Al algorithm, the Al diagnosis
was the same whether it was based on Al-target

lesions only or on all lesions (both Al-target and
Al-non-target lesions).
Lesion locations were categorized using the same
conventions as those adopted by radiologists
(described previously).

Statistical analysis:

Data preparation and analysis were conducted
using PASW Statistics 18.0 (SPSS Inc.,, Chicago IL, USA).
Continuous data are presented as medians with
interquartile ranges, while categorical data are
expressed as proportions and percentages.

To assess diagnostic agreement, we calculated
Cohen’s kappa and utilized the following classification
system: poor (<0.0), slight (0.01-0.20), fair (0.21-0.40),
moderate (0.41-0.60), substantial (0.61-0.80), and
almost perfect (0.81-1.00).6

Statistical significance was determined using
a p-value threshold of 0.05.

Results
Baseline characteristics, findings, and lesion types:

The Al platform was unable to interpret 51 out
of the initially selected 500 checkup radiographs.
Consequently, these cases were excluded, resulting
in a total of 449 radiographs included in the study.
The median age of the patients in the study was
46 years (interquartile range: 36—55), with females
accounting for 62.8% of the sample. Among the
included patients, 60.4% had no known underlying
diseases.

Table 1: Demographic data

Sample size n = 449

Age (Median (IQR)) 46 (36-55)
Sex (n (%))

- Female 309 (62.8)
- Male 140 (31.2)
Underlying disease (n (%))

- No 271 (60.4)
- Yes 178 (39.6)
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Table 2 presents the different diagnoses, findings, and lesions identified by Al and radiologists. The majority
of the diagnoses were normal, comprising 77.3% to 87.3% of the total number. Pulmonary lesions were the
most frequently reported Al-target lesions by both Al (10.0%) and radiologists (16.7%).

Al-non-target lesions, detectable solely by radiologists, exhibited abnormal findings in 52 cases (11.6%)
and normal findings in 228 cases (50.8%). Further details of Al-non-target lesions are provided in Table 3.
The three most prevalent abnormal findings among Al-non-target lesions were cardiomegaly, scoliosis,

and an enlarged pulmonary artery.

Table 2: Diagnoses, findings, and lesions identified by the Al and by radiologists

Diagnosis and findings Al Radiologist
n (%) n (%)

Diagnosis (based on both Al-target
and Al-non-target lesions)
- Normal 389 (86.6) 347 (77.3)
- Abnormal 60 (13.4) 102 (22.7)

Diagnosis (based on Al-target

lesions only)

- Normal 389 (86.6) 392 (87.3)

- Abnormal 60 (13.4) 57 (12.7)
Al-target lesion category

- Pulmonary lesion 45 (10.0) 66 (16.7)

- Consolidation 12 (2.7) 0 (0.0)

- Atelectasis 11 (2.5) 11 (2.5)

- Pleural effusion 2 (0.5) 4 (0.9)

- Pneumothorax 3 (0.7) 0 (0.0)
Al-non-target lesion 2472 (53.9)
- Abnormal finding 52 (11.6)

- Normal finding 228 (50.8

Table 3: Al-non-target lesions identified by radiologists
Al-non-target lesion Radiologist
n (%)
Abnormal lesion or possible disease of Al-non-target lesions

- Cardiomegaly 44 (9.8)

- Scoliosis 11 (2.5)

- nlarged pulmonary artery 4 (0.9)

- Elevated hemidiaphragm 3(0.7)

- Acute fracture 2 (0.5)

- Vertebral compression fracture 2 (0.5)

- Enlarged thyroid gland 2 (0.5)

- Emphysema 2 (0.5)

- Hiatal hernia 2 (0.5)
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Al-non-target lesion Radiologist
n (%)
Normal, variant, or possibly inactive lesions of Al-non-target lesions

- Degenerative spine / Curvature spine - Scoliosis 197 (43.9)

- Pleural thickening 157 (35.0)

- Atherosclerotic change of aorta - Acute fracture 116 (25.8)

- Borderline heart size 37 (8.2)

- Bone lesion / Rib deformity / Old fracture / Osteopenia 37 (8.2)

- Nipple shadow 19 (4.2)

- Soft tissue summation 8 (1.8)

- Post-surgical change; Mastectomy / Lobectomy / Surgical material 6 (1.3)

- Gallstone 511

- Soft tissue calcification / Abdominal calcification 511

- Prominent lung marking 4 (0.9)

- Foreign body 2 (0.5)

- Pectus excavatum 1(0.2)

Diagnostic agreement between Al and radiologists

In Table 4, the diagnostic agreement between the Al and radiologists is presented. Upon analysis
of results solely from Al-target lesions, we observed fair agreement in diagnosis (83.30%, p-value < 0.001),
with a kappa value of 0.263. However, upon considering both Al-target and Al-non-target lesions, we found
only slight agreement (75.95%, p-value < 0.001, kappa = 0.199).

Table 4: Diagnostic agreement between Al and radiologists

Agreement (%) Expected agreement (%) Kappa P-value
Diagnosis (based on both Al-target 76.0 70.0 0.199 <0.001
and Al-non-target lesions)
Diagnosis (based on Al-target 83.3 773 0.263 <0.001
lesions only)
Al-target lesion category
- Pulmonary lesion 86.4 818 0.254 <0.001
- Consolidation 97.3 97.3 - -
- Atelectasis 97.8 95.8 0.489 <0.001
- Pleural effusion 989 99.0 -0.01 0.539
- Pneumothorax 100.0 100.0 0.00 0.500

Standalone diagnostic performance of Al using radiologist diagnoses as ground truth:

Treating the diagnosis provided by radiologists as the ground truth, we found that the Al exhibited
false-negative and false-positive rates of 8.0% and 8.7%, respectively, based solely on Al-target lesions.
However, after we incorporated both Al-target and Al-non-target lesions, the false-negative rate for the Al
notably increased to 16.7%.
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Table 5: Al false-negative and false-positive rates for diagnosis, evaluated using radiologist diagnoses as

ground truth

False negative | False positive Sensitivity Specificity
Diagnosis (based on both Al-target 75 (16.7) 33 (7.4) 26.5 90.5
and Al-non-target lesions)
Diagnosis (based on Al-target lesions 36 (8.0) 39 (8.7) 36.8 90.1
only)
Discussion

In our study, the radiologists diagnosed a higher proportion of abnormal cases (22.7%) compared with
those in a prior study reporting 10.5% referable thoracic abnormalities’, and another study reporting 14.5%
detected abnormalities.? These variations can be attributed to the inclusion by our radiologists of subtle
abnormalities such as fibrotic changes, calcified nodules, and small nonspecific nodules within abnormal
pulmonary lesions. Furthermore, differences impacting the prevalence of thoracic diseases between study
populations may have contributed to the variance in abnormality rates.

Kim et al.” reported pulmonary nodules as the most frequent finding (3.1%) from checkup radiographs,
consistent with our findings from Al-target lesions assessed by Al (prevalence of 10.0% for pulmonary lesions)
and by radiologists (16.7%). The radiologists demonstrated the ability to identify a broader range of pulmonary
lesions, including pulmonary fibrosis, compared with Al. This discrepancy may account for the higher rate
of pulmonary lesion detection observed among radiologists compared with Al.

To our knowledge, there are only a few studies assessing the diagnostic agreement between Al applications
and radiologists in the evaluation of checkup CXRs. " We report fair agreement for diagnoses based solely
on Al-target lesions identified by both Al and radiologists. However, this diminishes to slight agreement
when both Al-target and Al-non-target lesions are considered.

Previous studies have demonstrated the remarkable performance of Als, on par with that of radiologists,
in diagnosing lung cancer, tuberculosis, and multiple abnormal findings.”** Despite achieving sensitivity
values comparable to those of the radiologists when operating without human assistance, the Al exhibited
substantially lower specificity values and a higher frequency of false-positive findings.®> However, our findings
exhibit the opposite trend: when considering the diagnosis by radiologists as the ground truth, we observed
low sensitivity (26.5-36.8) but high specificity (90.1-90.5) values for the Al. This discrepancy in sensitivity
estimates could be attributed to the inclusion of subtle abnormalities by our radiologists, such as fibrotic
changes, calcified nodules, and small nonspecific nodules. Additionally, the radiologists identified numerous
abnormalities within regions discarded by the Al algorithm (Al-non-target lesions).

In addition, the performance of Al diagnostic systems can be influenced by the characteristics of the
training population dataset, potentially accounting for interstudy differences. This Al relied on datasets
primarily from American and German populations, which may exhibit significant variations in disease
prevalence.

Regarding the higher Al specificity observed in our study compared with previous results, this disparity
can be attributed to the large number of negative/normal cases in our checkup population, leading to a high
number of true-negative cases and elevated specificity. These hypotheses warrant further investigation
using larger cohorts comprising classified, clinically significant findings, as well as using more recent Al
applications.

Agreement of individual Al-target lesions ranged from negative (pleural effusion and pneumothorax)
to fair (pulmonary lesions) to moderate (atelectasis). Furthermore, we observed notable disagreement

among the abnormal cases diagnosed by the Al, with 33—39 cases showing disagreement out of 60 abnormal
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cases. These findings suggest that abnormal cases
diagnosed by Al may require additional peer review
and diagnosis.

In a previous study, an Al-based triaging system
effectively removed a significant proportion of
normal CXRs from the worklist, enhancing the
reading efficiency of radiologists, albeit with an
erroneous removal rate of 1.8%—3.5%.2 In contrast,
our Al exhibited higher false-negative rates of 8.0%
(36 cases) and 16.7% (75 cases), compared with our
measurements. Notably, most false-negative cases
in our study involved cardiomegaly (32 cases) from
Al-non-target lesions and pulmonary lesions (30 cases)
from Al-target lesions.

Consistent with prior research from Kim et al.’,
our results showed that the Al identified a substantial
number of Al-non-target lesions in both the abnormal
and normal groups. The presence of these abnormal
Al-non-target lesions notably elevated the Al false-
negative rate from 8.0% to 16.7%. However, the
clinical significance of these lesions extends
beyond the scope of our study.

Our study has several limitations. First, it relied
on a retrospective single-center cohort, which may
limit its generalizability to populations with diverse
ethnic compositions and clinical profiles. In addition,
the absence of a gold standard diagnostic tool,
such as CT chest scans, made confirming the
presence of abnormalities more difficult. Furthermore,
the inclusion of subtle abnormalities such as fibrotic
changes, calcified nodules, small nonspecific
nodules, and Al-non-target lesions identified by
radiologists, may have led to an underestimation
of the true benefit of Al, as some of these lesions
may have limited clinical significance. Future
studies should classify the degree of clinical
significance of findings to evaluate and assess
the potential of Al applications more accurately.

Conclusion

Our study revealed fair to slight agreement
between a standalone Al and radiologists in
diagnosing checkup CXRs from a single-center
health-screening cohort. We also observed a

significant number of Al-non-target lesions.

Compared with previous studies, our results
demonstrated a lower Al sensitivity and a higher
false-negative rate, particularly when including
Al-non-target lesions. The significant disagreement
for abnormal cases diagnosed by Al underscores the
need for further scrutiny before clinical decisions
are made. Al systems can serve as valuable diagnostic
aids for improving radiologists’ reading efficiency.
Future research should focus on evaluating the
performance of standalone Al systems in broader
clinical applications.
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Appendix

FIGURE 1:

1A. False-positive cases diagnosed by the Al (consolidation with an Al confidence score of 7), which were
deemed normal by the radiologists.

1B. False-positive cases diagnosed by the Al (pneumothorax with an Al confidence score of 6), which were
deemed normal by the radiologists.

FIGURE 2: Lesions misclassified by the Al (pneumothorax, consolidation, and pleural effusion with Al
confidence scores of 10, 6, and 9, respectively), which were identified as pleural thickening, mixed fibrosis,
atelectasis, and consolidation by radiologists.

FIGURE 3: Cardiomegaly and scoliosis (Al-non-target lesions) were identified by the radiologists but were
not diagnosed by the Al.
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Abstract

Introduction: Older persons are at higher risks for frailty, sarcopenia and dementia. These are major health
problems among Thai older persons. The Research in Thailand is quite limited. Objective: The aims to
explore the epidemiology on frailty, sarcopenia and dementia among community - dwelling older persons
in Lak Si District, Bangkok. Methods: Use descriptive study among 560 older people in their community-
dwelling. Interviews and self-reports were conducted for data collection. Interviews included demographic,
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The Tilburg Frailty Indicator (TFI) part B Components
for frailty, SARC-F test for sarcopenia and dementia
test. All data was analyzed by descriptive statistics.
Results: The study found that the average age of
the sample was 69.3 with 1) prevalence of frailty
(21.07%); reduced eye vision, fatigue, body unbalancing,
and walking difficulty including walking upstairs
2) prevalence of sarcopenia (15.18%); holding and
lifting difficulties (36.1%), and falling during the year
(311%) and 3)dementia(4.83%) ;memory and cognitive
system problems. Conclusion: From the study, it is
suggested that health personnel should concern
and manage about frailty, sarcopenia and dementia
in the older persons and help the clients in every
dimension; health promotion, prevention, caring,
rehabilitation and referring system for their good
quality of life.

Keywords: Frailty, Sarcopenia, Dementia, Older
persons
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Abstract

Bell’s palsy has been reported following COVID-19 vaccination in adults. Here, we report a case of an
adolescent male with unilateral peripheral facial palsy after receiving the BBIBP-CorV vaccine. An
electrodiagnostic study confirmed the diagnosis. The patient made a complete recovery after medical and
rehabilitation treatment. Objectives: This is the first case report of Bell's palsy following the administration
of an inactivated COVID-19 vaccine in an adolescent. Study design: A case report. Setting: Chulabhorn
Hospital, Lak Si, Bangkok, Thailand. Subject: An adolescent male with unilateral peripheral facial palsy
after receiving the BBIBP-CorV vaccine. Methods: We reviewed the patient’s medical record and electrodiagnostic
report. Results: A 14-year-old, previously healthy, adolescent male received his 1st dose of inactivated
BBIBP-CorV (Sinopharm) COVID-19 vaccine. Five days later, he developed right peripheral facial palsy. He was
diagnosed with Bell’s palsy. Clinical signs and symptoms combined with initial and follow-up electrodiagnostic
studies confirmed the diagnosis. He was treated for 5 days with oral prednisolone and vitamin B-complex.
He received eye care with artificial tears and underwent a rehabilitation program using the bio-stimulation
mode of high-power laser therapy (MLS®) combined with standard physiotherapy. Conclusions: Bell's palsy

might be an adverse event associated with the inactivated BBIBP-CorV COVID-19 vaccine in adolescents.

Keywords: Bell's palsy, Facial palsy, COVID-19, BBIBP-CorV, Inactivated vaccine, High power laser therapy

Introduction

Bell's palsy is an idiopathic facial nerve palsy that occurs in 20—30 cases per 100,000 people with the
highest incidence among adolescents and the elderly! Between the ages of 10-20 years, the incidence is
approximately 10 cases per 100,000 people.? A diagnosis is typically made on the basis of a consistent
history of rapid onset and unilateral peripheral facial palsy by physical examination. Further investigations
are rarely needed unless there are suggestions of other medical etiologies3* Electrodiagnostic studies are
also used to predict the prognosis and are optimal when performed within 2 weeks after the onset of palsy.
The best indicators for a good prognosis are a side-to-side determination of the compound muscle action
potential (CMAP) and a percentage of facial nerve fiber degeneration that does not exceed 90%.° Bell’s palsy

is a self-limiting condition with a favorable prognosis. Treatment with oral corticosteroids is strongly
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recommended within 72 hours of onset as previous
evidence showed significant improvements in facial
weakness.* Despite this, the evidence supporting
corticosteroid treatment of children is still
controversial.®® Although viral infection by herpes
simplex virus-1 or Epstein Barr virus is thought to be
involved in the etiology, the underlying mechanism
of Bell’'s palsy remains unknown.?* However, Bell's
palsy is commonly found following vaccination,
especially with the influenza vaccine >

The recent coronavirus disease 2019 (COVID-19)
pandemic has had detrimental impacts on healthcare
systems, global economics, and mental health.
COVID-19 vaccines have become a major role in
controlling this pandemic. The aim of vaccination
is to decrease the risk of infection, spreading the
virus, and reducing the chance of developing severe
disease and serious complications. Various adverse
events have been reported following vaccination.
A study in Hong Kong between February 23 and May
4 2021 reported an overall increased risk for Bell's
palsy after inactivated (CoronaVac) vaccination but
not after mRNA (BNT162b2) vaccination. The
incidences of Bell's palsy following CoronaVac and
BNT162b2 vaccination were 3.61 per 100,000 doses
and 2.04 per 100,000 doses, respectively™ Currently,
the mRNA vaccine is the recommended vaccine for
adolescents. The inactivated COVID-19 vaccine has
only been used in particular countries. In Thailand,
researchers from Chulabhorn Royal Academy
conducted a clinical trial of inactivated the BBIBP-CorV
(Sinopharm) COVID-19 vaccine in an adolescent
population aged 12-17 years.”? They studied the
incidence rate, risk factors, and safety profile after
receiving the vaccine. Here, we report the case of
an adolescent male who developed unilateral
peripheral facial palsy after the 1t dose of BBIBP-CorV.

Case presentation

On 28 September 2021, a 14-year-old, previously
healthy, adolescent male received his 15t dose of
inactivated BBIBP-CorV (Sinopharm) COVID-19
vaccine. Five days later, he was unable to close his
right eye completely. On 11 October 2021, he developed
a right facial droop, drooling, and worsening of his
ability to close his right eye. On that day, his father

brought him to the pediatric department. His physical
examination demonstrated his inability to raise his
right eyebrow, right ptosis, loss of the right nasolabial
fold, and numbness of the anterior two-thirds of
the tongue, all compatible with right peripheral
facial palsy (Figure 1). His pupillary reflex and other
cranial nerve functions were intact. His neurological
examination was otherwise unremarkable. He had
no pre-existing medical condition or history of
reaction to vaccines and was diagnosed with Bell’s
palsy. He was treated for 5 days with oral prednisolone,
vitamin B-complex, and eye care with artificial
tears. Additionally, he was sent to a physiatrist and
scheduled for an electrodiagnostic investigation.
Apart from the electrodiagnostic test, the patient

received no further investigation.

Electrodiagnostic study and rehabilitation
program

The initial nerve conduction study (NCS) and
electromyography (EMG) were performed 13 days
after the onset of symptoms. During the facial nerve
stimulation, the active recording device was placed
on the skin over the right nasalis muscle, the reference
electrode was placed over the contralateral nasalis
muscle, and the surface ground electrode was placed
over his chin® The physiatrist then applied a handheld
bipolar device to stimulate the right facial nerve
directly anterior to the tragus. The CMAP side-to-side
determination NCS demonstrated 37% facial nerve
degeneration (Figure 3A). A needle EMG was performed
to examine the posterior auricular, frontalis,
orbicularis oculi, zygomaticus, and orbicularis oris
muscles.!* A positive sharp wave and fibrillation
potentials, as well as voluntary motor units, were
observed in all five muscles tested (Figure 2). The
conclusion was incomplete right facial nerve
degeneration (axonopathy), all of which are indicative
of a very good prognosis in recovery.

The rehabilitation program consisted of the
biostimulation mode of high-power laser therapy
(MLS®) along the right facial nerve and its branches
combined with standard physiotherapy, including
home electrical stimulation (ES), facial expressive
exercise, and facial massage. The patient was

scheduled for 10 weekly laser therapy sessions.
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The proper location for home ES in this patient
was just anterior to the right tragus, in which a
compound action of the right facial expressive
muscles was observed. During the treatment, this
rehabilitation program provided a satisfying outcome.
The patient reported that the numbness of the
anterior two-thirds of the tongue had resolved
before the 2" high-power laser treatment session.
After the 6™ session, the patient reported the partial
recovery of the right peripheral facial palsy. He
finally reported complete recovery by the end of
the 10™ session (Figure 4). The physiatrist performed
a follow-up electrodiagnostic study at the 6th and
10t visits. The percentages of degeneration after
the 6% and 10t sessions decreased to 27% and 7%,
respectively (Figure 3B and 3C). The patient was
closely monitored for facial synkinesis, which did

not occur throughout the treatment period.

Discussion

Although the underlying mechanism for Bell’s
palsy is not well-established, the occurrence of this
condition after vaccination is not uncommon. In
particular, Bell's palsy has been reported as an
adverse event following vaccination, most often
the influenza vaccine.’® However, evidence for the
increased risk of Bell's palsy varies among studies.
Some studies demonstrated no evidence of increased
risk in adult and pediatric populations.®® Following
the use of the newly developed inactivated and
mRNA COVID-19 vaccines, Bell’s palsy has been
widely reported in adult populations older than
18 years of age ™"

In this study, we reported the case of an
adolescent male aged 14 years who developed
unilateral peripheral facial paralysis approximately
1 week after the 1°t dose of inactivated BBIBP-CorV
vaccine. The patient had no history of potential
precipitating factors of Bell's palsy. His neurological
examination, besides unilateral peripheral facial
palsy, was normal. In this patient, Although Bell’s
palsy might not have had much effect on his function,
it might have affected his looks and self-confidence.
Because Bell’s palsy might have developed after
receiving the inactivated vaccine, we concluded

that this patient’s condition was a potential adverse

event of the inactivated BBIBP-CorV vaccine. The
age of this patient was also compatible with the
common age group described in a previous study.'?
Although the benefit of oral corticosteroids is still
controversial for pediatric cases®® we decided to
prescribe a short course of prednisolone to our
patient along with standard eye care. In addition,
we suggested a facial rehabilitation program. After
10 weeks of medical and rehabilitation treatment,
the patient had completely recovered from the facial
paralysis. This excellent outcome was comparable
with the natural history of the disease in conjunction
with the positive indicator from the electrodiagnostic
study. A percentage of muscle degeneration less
than 50% and the detection of motor units in at
least 4 out of 5 tested muscles indicate a satisfying
return of function in most patients Both of these
were observed in our case, even though the EMG was
performed 13 days later instead of the recommended
72 hours after the onset. This rapid recovery might
have been associated with the rehabilitation
treatment because laser therapy can enhance nerve
regeneration and decrease the post-traumatic
retrograde degeneration of neurons.® In addition,
the biostimulatory effects of the laser promote
spontaneous regenerative and anti-inflammatory
cellular activities.?®

This is the first case report of Bell's palsy following
the inactivated COVID-19 vaccination of an adolescent.
The diagnosis was confirmed by clinical signs and
symptoms combined with initial and follow-up
electrodiagnostic studies. However, there were some
limitations regarding the participant in our primary
clinical trial regarding their representation of the
general adolescent population. They voluntarily
registered in the study and were generally in good
health. This reported patient was also in the common
age group for developing Bell’'s palsy. Thus, additional
data on the risk of developing Bell’s palsy following
the inactivated vaccination of adolescents and
younger children might be necessary, particularly
if there is further implementation of inactivated
COVID-19 vaccines for children and adolescents.
Eventually, the potential benefits and risks of
inactivated COVID-19 vaccines should be considered

for pediatric patients.
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Conclusion

We concluded that Bell’s palsy might be an
adverse event associated with the inactivated
BBIBP-CorV (Sinopharm) COVID-19 vaccination of
an adolescent. To the best of our knowledge, this
is the first case report in the English literature of

Bell's palsy in an adolescent.
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Figure 1. A 14-year-old adolescent with right peripheral facial palsy 13 days after the 1st dose of the
BBIBP-CorV (Sinopharm) COVID-19 vaccine.

Insertion Spontaneous Activity Voluntary Activity
Muscle Activity Fib PSW Fasc CRD H.F. Amp (uV) Dur Morphology Recruit Notes
Right Orbicularis oculi Increased 0 2+ 0 0 0 Normal Normal Triphasic Discrete
Right Frontalis Increased 2+ 2+ 0 0 0 Normal Normal Triphasic Reduced
Right Orbicularis oris  Increased 0 2+ 0 0 1+  Normal Increased Complex Reduced
Right Zygomaticus Increased 1+ 1+ 0 0 0 Normal Increased Complex Discrete
Right Post auricular Increased 0 2+ 0 0 0 Normal Normal Triphasic -

Figure 2. Results of electromyography conducted in five facial muscles.
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Figure 3. Results from the nerve conduction study (NCV). (A) The initial study showed 37% degeneration of
the right facial nerve, (B) 27% facial nerve degeneration after the 6th session of laser therapy, (C) and 7%
facial nerve degeneration after the 10t session.
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Figure 4. Complete recovery from right peripheral facial palsy in this patient.
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Abstract

Background: Prehabilitation program before surgery can reduce shoulder joint stiffness, upper extremity
lymphedema and increase physical capacity, quality of life in breast cancer patients Objective: To study
the effect of a pre and postoperative rehabilitation program in breast cancer patients undergoing surgery.
Study design: Retrospective descriptive study; there was 1 group of 50 people, observed from August
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2020-March 2021, divided in to 5 periods: before
surgery, after surgery, the 2@ week, the 4" week and
the 3 month by comparative assessment of shoulder
range of motion, arm circumference, 6-Minute Walk
Test and quality of life. Results: The angle of
motion of the shoulder joint in the flexion and
abduction directions at 2 weeks was significantly
reduced, and there was a statistically significant
increased after the surgery at 1 month and 3 months
when compared to 2 weeks. Arm circumference at
before and 3 months after surgery was not statistically
different. Physical performance after 1 month of
surgery tested with 6-Minute Walk Test was significantly
increased compared to before surgery. There was
a tendency to increase at 3 month follow-up period.
Quality of life from the Functional Assessment of
Cancer Therapy- Breast questionnaire found no
statistically significant difference. Conclusion:
Prehabilitation program on shoulder range of motion,
arm circumference, physical capacity and quality
of life in breast cancer patients are found good
direction, no complications and no worsening
symptoms when compare with the results of baseline.

Keywords: Prehabilitation, Surgical complications
of breast cancer, Exercise in breast cancer
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A 1 éﬂwmﬁ%ﬁmmwzﬁ 1-3 (Cancer stage I-l11)
2. wAneJe185Endne 18-80 T 3. Advasldsunisshm
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N1 ALAUN (Prehabilitation Program for Breast
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A EInuaediay saufeldlusunsuniseanideniy
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N153ANAYDINISIIY (Outcome measurement)
Faszduanuansananelagsuemedifiings
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TApUsziuaALUUNATaY 6MWTYO #29a150A8 D1 lHY
ypsiiana (Shoulder Range of Motion) tufimen Lyl
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(Shoulder Abduction) Uszfiumnnsialagliaspedie
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wazANUuingay tuseAuge” LfUsDUIURLLN (Arm
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AIRYANMLLYUVINNANULLAAFINYDIVUIALTUTDUIN
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ANUENFAFILATDUATILAZTAIAN ANUKIFAAIUDITHE]
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w1z TspuziSaduy wusasiamay fazuuudaus
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foyadinyana IadsBawssaun (Descriptive
Statistics) e dayaiBarsina diauadag mean (+SD)
waziipyalBenmmwiIEuaale n%lUsyufisuyIenis
A pulnavasinlng (Shoulder Range of Motion)
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TauimuaszauipdAsyiipyndl 0.017 uag AsnIwiia
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Wan1sA@ne1 (Results)
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NANsFUAUTUAnTayan1eAIsiwng (Medical
record) TuH9MaELELRDUEHIAN W, 2563 - 1HpY
funau el 2564 S1IUTREL 75 519 PR IR RO
WA eF LA aNriANS AL 1% 50 51y 9ngindy
58 1 (daul,ﬁmmummsgm 10.53 1) ngueiagensy
W1sun1ssn lagn1sHadaLdIus TagsunsefaLuy
breast conservative surgery 91124 13 AU (3p2az 26)
wuaLu 1 AsHdiaLuy wide excision with sentinel
lymph node biopsy (WE with SLNB) 3 Ay (388 6)
2. dIAALLUY wide excision (WE) 2 a1 (Sagaz 4) 3.A15
N1RALLLUY unilateral BCS with sentinel lymph node
biopsy (BSC with SLNB) 8 Au (38az 16) LLazn1sien
LU mastectomy 971U 36 AY (3DuaY 74) wuaLdu
1. AsH16 @ unilateral mastectomy 1 AL (3p¥az 2)
2.719016 A unilateral mastectomy with SLNB 15 A
(3paz 30) 3. ANSHIAA Bilateral total mastectomy
with SLNB 2 Ay (2882 4) 4. A1SHI6A unilateral
modified radical mastectomy 18 Au (spwaz 36) 5. A9
WA@ unilateral total mastectomy with reconstruction
1 a1 (SpYaz 2)

ﬁﬂzjmﬁ';aiiw‘*?iﬁ%“uaﬁ%’ﬂmLzﬁm (adjuvant therapy)
sudumssdasiy Tagutadu fhefldsusediiia
ADUAITSUNNSSABILALANTHIEA 5 A (SDBaz 10) ras
ASKHIARA 1 16U 5 Al (3pua2l0) LasrasnIsHIAe 3 LEDY
12 A ($auay 24) ASHNEASINAUASIASUSIESAI NS
NIA R LULDN nak6n 2 §UA1%A 1 aK (Spyaz2) Hag
N161E 1 LADK 2 AL (SDUAZ4) LLazHaskIFa 3 LADY 18 Al
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YUA5LAE DU DILDUF T [FSunsHIde rindy
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diaifisududeusiida wasfinderndnasy 3 Hou yums
waaulriastiamaduiicide fanvindu 177.84+1.03
(175.76,179.92) per Felaifinnuumnsnepgneiidday
NNF§E (p-value=0.667) Lﬁmﬁﬂuﬁm@msmﬁaufm
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2AUs1ema (Discussion)
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UzIS9LEUU 2

AsAnwATTasAn 3 Uszans Ae Ussasfindaiu
ANSANWIIVYLLUD retrospective Apn1sANWIDUNRY
iszduaudniounsniisuaniiayas Ussnsiisas
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unagd (Conclusion)
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sUa1LLaza1519 (Figures and Tables)

sUaIn
LT}

Breast cancer patients
who undergoing to

surgery

Eligible participants (N=50)

|

Baseline Assessment
6MWD
Shoulder range of motion
Arm circumferences
FACT-B

Prehabilitation Program

\ 4

Post-operative Physical

Therapy Program

}

2" week after operation
Shoulder range of motion

Am circumferences

|

4" week after operation
6MWD

Shoulder range of motion
Arm circumferences
FACT-B

'

3" months after operation
6MWD

Shoulder range of motion

Inclusion

®  CA breast stage |-l

®  Female age 18-80 years

®  Undergoing to surgery
(mastectomy and lumpectomy)

®  Waiting period at least 1 week

®  Karnofsky score 260

Exclusion

® Medical contraindication
exercise

®  Active shoulder pathology

®  Communication disorders

At least 1 week

IPD program

Arm circumferences
FACT-B
(N=21)

2
(Y]

gﬂ‘ﬁ 199

Data analysis

® Shoulder ROM, Arm
circumference : Kruskal-
Wallis H test

®  6MWD : Wilcoxon Signed-
Rank Test

® FACT-B : Repeated ANOVA

MDUNISALHUNI5IIY
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M99

a15199 1 uaasipyaidpeduuoenguding1e (n=50)

Characteristics Mean+SD
Age 58.00+10.53
Type of surgery U (5DYRY)

-Bilateral TM SLNB 2 (4.00)

-Unilateral TM+SLNB 9 (18.00)

-Unilateral MRM 18 (36.00)

-Unilateral BCS with SLNB 8 (16.00)

-Unilateral mastectomy+ SLNB 6 (12.00)

-WE SLNB 3 (6.00)

-WE 2 (4.00)

-Unilateral TM with reconstruction 1 (2.00)

-Unilateral mastectomy 1(2.00)
Chemotherapy

-Before operation 5 (10.00)

-2wk. 0 (0.00)

-Imo. 5 (10.00)

-3mo. 12 (24.00)

Radiation

-Before 0 (0.00)

-2wk. 1(2.00)

-Imo. 2 (4.00)

-3mo. 18 (36.00)

A1519% 2 aneyunIseAsulruaeinva (99en)

Floxion (Mean estimation + SE (95% Cl))

Baseline Follow-up 2 weeks [ Follow-upl month | Follow-up3 months.

Fndlall§sunns 178.00+1.46 (175.07,

Aalafl 180.93)

fufildsunnsenda  [17810+1.27 170.31+2.10 (166.07, | 175.60+1.48 178.86+0.48
(175.55,180.65) 174.54) (172.62,178.58) (177.89179.84)

P-value 0.720 0.000 0.170 0.556

Abduction

Fnufililgsuns 178.80+1.20

AL (176.39,181.21)

fufildsunisiinda | 179.00+1.00 170.92+2.25 176.00£1.51 (172.96, | 177.84+1.03 (175.76,
(176.66,181.01) (166.40, 175.44) 179.04) 179.92)

P-value 0.989 0.000 0.069 0.667
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15197 3 LEANILIALDLEUSAUI LU asaTaWY wacldfatany 10 wufuasg

Mean estimation + SE (95% Cl)

Gl

Baseline

Follow-up 2 weeks

Follow-upl month

Follow-up3 months.

LEUTDUINLLYY

wilasiniawy 10
BURUAS Fudi
NIGR (LG LUAS)

27.43+0.49 (26.45,
28.41)

27.47+0.53 (26.40,
28.54)

27.66+0.52 (26.62,
28.70)

28.49+0.64 (2719,
29.78)

LHSDUAIILUN
WHaeppNY 10
wufes fudill
NIGR (LEUELNRST)

27.44+0.50 (26.44,
28.44)

27.33+0.52 (26.28,
28.39)

27.33+0.51 (26.31,
28.35)

2796+0.59 (26.77,
29.15)

p-value 0.989 0.856 0.651 0.483
LUSDULLUTFED

RN

10L%uﬁl,3~1(515(5’1u‘7i 21.80+0.36 (21.08, 21.63+0.38 21.45+0.35 (20.75, 22.47+0.40 (21.66,
NIETR (LEUELNRT) 22.52) (20.86,22.39) 22.15) 23.28)
LUV 21.73+0.35 (21.02, 21.57+0.36 21.41+0.35 22.40+0.43 (21.52,
Tdsatianul10 22.44) (20.84,22.30) (20.71,22.17) 23.28)

LR LUATAIUTR G R

(L BUFLUAST)

p-value 0.889 0921 0.967 0.812

M15199 4 LLamamiﬂmwmqmmwz‘mﬂ‘ﬁﬁﬁasmmsaLﬁufﬁiunm 6 Ui

(Lle9)

#9198

szgenne (Mean estimation + SE (95% ClI))

Baseline (n=50)

410.58+13.77 (38291, 438.25)*

Follow-upl month (n=50)

430.28+11.73 (406.70, 453.86)*

Follow-up3 months. (n=21)

467.07+13.41 (439.09, 495.05)

p-value*

0.016

*Wilcoxon signed-rank test, P-value < 0.017 (0.05/3)

A15199 5 uaasaziuuiildnniuuaauauasnwiiagiisuzisadud (FACT-B)

#9180

Azl (Mean estimation + SE (95% Cl))

Baseline (n=50)

109.29+2.46 (104.34,114.24)

Follow-upl month (n=50)

112.04+2.51 (106.99, 117.09)

Follow-up3 months. (n=50)

114.98+2.56 (109.81, 120.15)

p-value

0.091

Repeated measures ANOVA
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Abstract

Objective: To establish the typical dose for
diagnostic radiography at Chulabhorn Hospital
compared with the diagnostic reference level of
Thailand and international diagnostic reference
levels. Method: The collected data include kerma
area product (KAP) from general X-rays, mean
glandular dose from mammography, kerma area
product (KAP) from interventional procedures,
volume computed tomography dose index (CTDIvol),
and dose length product (DLP) values from computed
tomography (CT) studies. Our sample comprised
850 patients categorized as follows: 400 underwent
general X-ray examination, 50 underwent mammography,
200 underwent interventional radiology procedures,
and 200 underwent CT scans. Data were collected
retrospectively from January to December 2021.
The median was analyzed to yield the DRLs. The
DRLs were compared to the Thai national DRL and
international DRLs. Results: The diagnostic reference
levels for general X-ray examination are as follows:
0.38 mGy.cm? for AP skull, 0.60 mGy.cm? for LAT skull,
0.10 mGy.cm? for PA chest, 0.69 mGy.cm? for AP
abdomen, 0.70 mGy.cm? for AP pelvis, 1.82 mGy.
cm? for AP lumbar spine, and 2.30 mGy.cm? for LAT
lumbar spine. The MGD was 2.02 mGy from
mammography. The DRLs of TACE and PTBD were
329.07 Gycm? and 3.58 Gy.cm? respectively. The DRLs
of head, chest, and abdominal CT were CTDI  46.35,
CTDI , 8.83, and CTDI , 8.91 mGy, respectively.
Conclusion: The majority of radiation doses at
Chulabhorn Hospital are lower compared to the
diagnostic reference levels of the Medical Sciences
Department of Thailand in the years 2021 and 2023,
as well as international reference levels.

Keywords: The diagnostic reference level, diagnostic
radiology, Chulabhorn Hospital

Yn#1 (Introduction)
sliUsElasianssdnemsinngdnsuUseine ny
FnIudpefin1stpeAusuns1891ASST aza1silngeds
U5uausadaililunisanunwmesed useduuun s
muuzhlunanmstiaeiuduaseans@nnraerignu
LU DYANITANZATIUAITANST DA NB UATIHNNSIT
(ICRP: International Commission on Radiological

Protection) WazNUIMTWATINYSUNMTENIUTEINA
(IAEA: International Atomic Energy Agency) (#Liuesin
WAlEUSIeusedenede (Diagnostic reference levels; DRLs)
duedasodmsulilunsfiansananumunsaudnsy
stAUUFINaIS AT 85y ;g essiitasy
LaZSIFTINThEY waztduluININnenszuInni1silneiu
Funspannssfuasitheiazfuiusnudused Ty DRLs
AUAISASIALNDIANUS U S YEE9B T8 TRAn
YT eused msniusindaya msliszAipyaiazasi
U9 wudAnueenstd DRLs Wuasasfinluinaisrig
MsunngigasiuntsTud 1997 DRLs udny3unnsedi
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(International Atomic Energy Agency: IAEA) LazimDY
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A5199AUDUMTI891AS9E (International Commission
on Radiological Protection: ICRP) Zﬁﬂi@u@@mm%m
WwagsTAlasefldnudunsunndueslssmalnyiie
5 Usznn [duA w3naenisitasurinly spauengiss
FUANTIU LA5DEATISTFUY LA5a9ENTISTARURILADS
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HITuANFRNUEIAAINE1Y WazN19lseweILIa
90958l AITazdinTUTEiNYTeuseT519Be (Diagnostic
reference levels: DRLs) WipLi/Sauifiuuisunaussdinest
edelumsaennssditadumenmsinngduaetsuinalng
A DINITHIAIUTUIUSIFD19BIATAIUATWSIEI 9 Y
vaslsmeninaginagel Waduusmaeliluasinssn
ATINERNSHIUU NS ETER D (850 LAy AmEnw
Tlunsilaeiusduaseansedaaly
ngUsvaen

1 WianiAUsuneusadsneBeunaadasiongissiialy
LASDULDATLSTLEINL LASDDATLSTTINSAW LATLASDY
ABLTIADUAIADT UDILTINEIU1A9TNATE

2. WipLSuuiipumUSinasaEse B lunusaditasy
yaslsenenLangel AuAMUSNessEs Bassemeng
LAZIEAUUIUIBR

35a1s@nu (Method)
sULUUNSIY

WusUuuums@nsdaunas (Retrospective study)
Tﬂiqms’iﬁyﬁfﬁ%miagﬁmﬁ@ﬁLﬁuﬂﬁﬁé’yium1§w§
NANLATIUANTITUSTTUATIT B TUNNBY 1Inendy
el \uTpyannguUsEAsTlasunSRTI9TTasy
FpLASDILEATIST (U F1u9u 7 wada [Fud \iufaya
H1815enaUA1Y §9uATMEYIN antero-posterior (AP)
waz¥ lateral (LAT) daunsiepnyin postero-anterior (PA)
fmppevineyh antero-posterior (AP) §9uA5¥ANLBINTIN
#11 antero-posterior (AP) LagnszanTURRIEINIDIT
antero-posterior (AP) waz#in lateral (LAT) fau1a309
WAzl GE Healthcare 51 Definium 8000 Tutin
ﬁaaﬂamﬁmm%’ﬁﬁ@ﬂﬁuﬁ (Kerma Area Product; KAP)
fintiy Gy.cm?

LASDIDATISTLE LY Wufpyagiieduiy 4 inadla
(@A Left craniocaudal view (LCC) Right craniocaudal
view (RCC) Left mediolateral oblique view (LMLO)
ez Right mediolateral oblique view (RMLO) @y
\A5DNDABLTTLAUNE D Hologic Lorad §% Selenia
Dimensions Hufintioyadsue Sifindsfidauiu
(Mean Glandular Dose: MGD) #i#118 mGy

WW3DUDAYLSTSINSAE [FuA A15MS99 Transarterial
Chemoembolization (TACE) LlaznnsasiaPercutaneous
Transhepatic Biliary Drainage (PTBD) PEDICERN
WABIsTISAW 8% Philips $u AlluraXper Hufiniaya
USSR BT (Kerma Area Product: KAP) Sinsing

Gy.cm?

\P3DNENTISTANRIWET fnsuanammamaialy
AMsATIlUILARY sequence #5D phase Usenngasuas
A15M5I9LDNYLTTADNRILABS Le A CT Brain without
contrast media, CT Brain with contrast media, CT
chest with contrast media routine 2 phase, CT whole
abdomen with contrast media 3 phase Ju#iniaya
YFu1aused Usennumlg@i Volumetric computed
tomography dose index (CTDI ) %118 mGy uaz
Dose length product (DLP) #i%ig mGy.cm.

TapdnLuiyaruAsEUY PAC WAz dose monitoring
(Radimetrics, software version 3.4 U5¥n{u1aas (Bayer)
Tulsenenuagingsl

Ussynsuazngudingng

ﬂzjmﬂizmﬂif*?i%ﬁﬂm rzjﬁm‘ﬁ'l,ﬁﬁ’umsmwmq
9FI TS ufasoungsITa iy h3punnsTLduL
LATDLDABLTTSINTABIWALLAT DD ABLTT ADURILA DS
FEATNEDUUATIAN - SUNAN 2564 ﬁ‘[ﬁﬂwmmaﬁgﬂmﬁﬁ

I1UIUEIDYNN (Sample sizes) Wenua 850 51
UsznpUdIY 1ASpuaAzsEThalY 400 518 1A5a9DnYLSE
WEuL 50 519 1A pUENTLSHTINTABI 200 18 WAL
\A53D9EATLISTARURMDYS 200 518 LAsITiASARLEen
aanasiAsLinganlasenns (Inclusion Criteria) Iagidan
#4818 18-70 1 #aginiin 60415 Alansu A1ULAST
A1USINeuss T S BeupsUsainaing Tngnsuingrmans
ANSLANE

aﬁﬁﬁ'ﬁﬁumsﬁmswﬁi’laga

ATIATIEATDY aNIeafA LT ensTuN diauafly
mﬁ%g@ (minimum) fgga (maximum) AMady (mean)
mtﬁmwummgﬁu (standard deviation, SD) LLaz@n
A95NaT 3 (75™ percentile) Up9A1WMBNUSUBISIET
[Aanngusigi

MsATIElpyaA UGN s F TN BeInausFifasy
uaﬂiﬁwmmaagﬂmsai (Typical dose) Inpmsihemadiia
HEDAIMDUUSUUSIEASE18ATWSIER 95 WRpN1AN
15857% (Median) wazidSpuiisuysunauaUsunmsed
#3pA1 Typical DRLs vaslsewgnunagiinsaifuanias
Fuding 7 75 Tuszdum@ (National DRLs) wsyuLfiyy
D lsansIU1a B UL ALALSH LN

wan1sAnu (Results)
fayanalypagiandiimnAnwnwuiidiuiung s
fpg19 850 19 drulrajiduiwanesauan 510 51y
(Ipuaz 60) wAyy 340 (Spyaz 40) I@BBWEJLQ?EJiJEN
fhe 58+14 T LlazmIngIadelaiauansisTnufinmes
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fidnndsshnsinuaediay Ap 58+10 Alansu AnAvdiugeasiing fs 16012 iyufung
ToyaUsuasedannaineansLstiall 1n3penAYLSHAIuL 1ASDUDAYLSTFINSAWILAZIENYLSTADNAILADS
WARSRS 5197 1 89 4 Ay
\AuiayansnsIafiuiasaennsissvi [Uunsdiauauyic Chest PA 100 518, Lumbar spine AP 50 518, Lumbar
spine LAT 50 1%, Pelvis AP 50 51¢, Abdomen AP 50 518, Skull PA wag Skull LAT 100 sy FeLAsaaLenY LT (U
GE Healthcare 531 Definium 8000

15199 1 AUSH s T BeNuT Kerma Area Product (KAP) é4sun1sas296119¢ 1a9LA5DeLansLsgvialy

Examination Projection Min Max Median MeantSD 75" Percentile
Projection (Gy.cm?) (Gy.cm?) (Gy.cm?) (Gy.cm?) (Gy.cm?)

Chest PA 0.06 0.21 0.10 0.10+0.03 0.12
Abdomen AP 0.12 1.86 0.69 0.80+0.55 1.05
Pelvis 0.26 3.05 0.70 0.86+0.53 111
Lumbar AP 0.22 4.03 1.82 1.89+0.83 2.39
spine

LAT 0.54 6.49 2.30 2.38+0.86 2.70
Skull PA /AP 0.19 142 0.38 0.56+0.37 0.84

LAT 0.22 143 0.60 0.67+0.38 1.05

AP: Antero-posterior projection, PA: Postero-anterior projection, LAT: Lateral projection
Wuipyansasiariiaiaeanyisgidus Hologic Lorad g1 Selenia Dimensions 31391 50 512

P

15199 2 A1USUIS T RALTIABNLIINN (MGD) LazAUsuasITNRIUe9LASDULBAYLST LA

Mean Glandular Dose (mGy) Entrance Dose (mGy)

Min Max Median MeantSD 75" Percentile Min Max Median MeanzSD 75" Percentile
0.78 4.05 202 199+0.72 2.38 194 1579 738 7.65+0.72 957

\fiutiayansnsiadieiaiaeanyisssInsam Philips $4 AlluraXper 1sznpudy Transarterial Chemoembolization
(TACE) 97191 100 919 thag Percutaneous Transhepatic Biliary Drainage (PTBD) 91171 100 519

M15199 3 A1USHINSITLT9NUT Kerma-area product (KAP) A19615996981A5D9LDAZLIISINSAWN

Procedure kerma-area product (KAP) (Gy.cm?)
Min Max Median Mean+SD 75" Percentile
TACE 6217 1972.04 329.07 399.54+308.32 46694
PTBD 0.27 57.38 3.58 6.07+8.84 142

WDTDYANITASIEILIATDUDNYLTTADUNILMBS GE CT 512 91 Revolution CT Usznaueay brain without
contrast media, brain with contrast media, Chest with contrast media ttaz Whole abdomen with contrast
media 3 phase 9MuUay 50 91y
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A15199 4 AU5H18u59E volume computed tomography dose index Llazi5unes Dose length product (DLP)

Examination Computed tomography dose index (mGy) Dose length product (mGy.cm)
Min Max Median MeantSD G Min Max Median Mean+SD 75t
Percentile Percentile
Brain 3195 7825 4635 49.56+7.60 5271 624.60 179546 1068.63 1100.98+172.56 1139.42

Brain with CM 33.64 6269 4635 44.42+6.42 46.35 694.80 309266 191410 181812+ 504.02 2084.83
Chest with CM 6.09 1329 8.83 8.719+1.25 9.09 269.07 282429 89898  104571+667.25 1382.78

Whole abdomen  7.87 11.32 891 9.06+0.75 9.24 38262 228819 85811 831.72+28791 936.50
with CM

CM: contrast media

2AYUs1ema (Discussion)

HANSA AW ASUN ST TR A Kerma Area Product (KAP) §19%50UA15615296119¢) 1993 DILDAYLST YAl Tu
A15197 1 wansluA1dsygIu (Median) wudwmsmswﬁﬁmﬁmmﬁ’ﬂ‘ﬁ@\ﬁﬁuﬁqﬁﬁq@ A® Lumbar spine LAT Tagdian
WNAD 2.30 Gy.cm? s89avu1tdun1sa18a1W Lumbar spine AP fAUS s Fef U iy 1.82 Gy.cm? 1119
dunInaIusu q JA1UFUINSNERIUAIA D il Pelvis AP (0.70 Gy.cm?), Abdomen AP (0.69 Gy.cm?), Skull LAT
(0.60 Gy.cm?), Skull AP/PA (0.38 Gy.cm?) uazn15a18a1nwsSd Chest PA ﬁﬂ"nﬁmm%“ﬁﬁﬁwﬁwmﬂ%mm%’\ﬁﬁ(;i"ﬂ‘ﬁ'q@
(0.10 Gy.cm?)

NAMSUSHUTBUA YIS Fuaelsane uIagRnsalAu U i s Benpensa s FA unIsNsEAY
YIB WAL A IR LA ASUFNPIEEASANSUNNTUSTNATNE! WAz WaTaRTIHDINSAT® waaelumISIeT 5

M15199 5 AUSUNSST BN U Kerma Area Product (KAP) %1g Gy.cm? 99915818 A WSS T a23461199 1WSs Uiy
AURUIYIUNINGITTZAUYIF ALY 6

Examination Projection AsEned AsEnAT DRL Tseweuna DRL
(Median) (75t Percentile) Thailand? FA3911% (2018) uK3

(2023) (75" Percentile) (2016)

Chest PA 0.10 0.12 0.21 0.12 0.10
Abdomen AP 0.69 1.05 144 297 2.5
Pelvis AP 0.70 11 126 112 2.2
Lumbar AP 1.82 2.39 2.01 130 15
spine

LAT 2.30 2.70 3.04 298 2.5
Skull PA /AP 0.38 0.84 0.85 0.99 -

LAT 0.60 1.05 0.47 0.39 =

WudA1UTuaNs E 5198 (typical dose) ypelsaweunagiInsel fENAIAN SIS E B98P NTUANFIER S
ASUNNGUsENe Ny Asa1n1wse vl Chest PA, Abdomen AP, Pelvis AP, Lumbar spine AP, Lumbar spine LAT,
Skull AP/PA waz Skull LAT Tagan15unesedsnadennsnsuingenansmsunng Huafildanssuunsasenmuuuuria
FASUNANLLAZTZUUAIVIa (CR waz DR) fiﬂsﬂwmmaaﬂwmd W USTUUAISESINATNSZUURFYA (DR) wirst Wiasay
Wi a5 eusa B U NS Ed1a0snad 3 (75™ percentile) AunpIlsangIUIaAESIH4 UsHnausaBlun1sanun nsed
Chest PA Wiy 0.12 Gy.cm? Fafldnvidusiunsanenluaded uonand sudwsyuifsufuaiUsunasadsdens
ANT1BDIUIFAT WUINANTATI9YIN Lumbar spine LAT, Lumbar spine AP, Skull AP/PA, Skull LAT Abdomen AP Liag
Pelvis AP fidnsinnnau5unessad 8989w 9ams ot ans?
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nansAnwANTsEg U (Typical dose) 1peUSuneusadaasfidoutinuy wanslumsed 2 fanvidu 2.02 mGy fen
FAINUSBUAUAIYS I NSeF S1eBenensuinemansasinngusemalne! windu 2.04 mGy wazAtA1UTu s
BNBNUANENTIERNIN9NS? (2020) WinAU 2.5 mGy LL@iﬁU%@JW@;‘%’Q?{LQﬁﬂ%@Mﬁmmz,;Nﬂ'hmﬁmmfﬁﬁéwéwmﬁszmﬂ
a’jﬂw (2020) Ty 14 mGy :1AM1SAN® 4 AUuL YT lsenenaswaIuasuns (2019) wuhealasioung
# 75 Wiy 207 mGy fdrdatiuiunisinunluaseifidiandasimulngd 75 wihdu 2.38 mGy duindedadng
MsliUSinaus diagranangaudmsunsansnwsaddunaefansuuians

NANSAAEIAILUSINAISSE (KAP) tanalusisedl 3 wudnn1smsaa Transcatheter Arterial Chemo Embolization
(TACE) fim1u3unenssd@snede (Typical dose) WAy 329.07 Gy.cm? LLazn1561599 Percutaneous Transhepatic Biliary
Drainage (PTBD) #A1U3u1aus9&s1989 (Typical dose) Ay 3.58 Gy.cm? 91an1stU3y Ui uaAIUsunslsedsned
(Typical dose) vaslsewa1uagiinsel fum1 DRL AU AsuAngnmansasinngysemealng? LLazﬂszmﬂa’jﬂw

WUIAUSHNNS T8 waensmsI9 TACE pasisewenunagiinsel fgehAusunassdsnedansuingmans
AMsunnglsunaing fenvidy 226 Gy.cm? Tuuausfirnysunassdsedawaenisnsaa PTBD U095 WL A RINTH]
sy dseBawesnsuingmansasunngUssmaing! Seiiavindu 13 Gy.em? dnwSsufipuiuaiusuned
5988195 peUsTmMAT WU AUS NS 9F 9B awDIn15ATI9 TACE 270 Gy.cm? Tsewenunagiasaifidndiniy

HaRSEAMILAASILA1519T 4 WudIANsASI9Tiden DLP gefign Ap ANSMSI9du Brain with contrast media Tndl
AU Se RS9 aYinAD 1914.10 mGy.cm waz CTDI 1Ay 46.35 mGy sa9asuiun1sasiadiu Brain without
contrast media Tagfeny5unassadnedauriidy 1068.63 mGy.cm waz CTDI Wiy 46.35 mGy #1A5ASI9dBY o
fiA1 DLP waz CTDI , enuaney 95 Whole abdomen with contrast media (85811 mGy.cm, 8.91 mGy) Llaz Chest
with contrast media (898.98 mGy.cm, 8.83 mGy)
nAMsWSuLfisua CTD, , wazA U3 ausaddneBeuadlsemenuagiinsel AuA1Usinassdsnedenemsaiunm
FFAURUILNUTEAVIR LazEf [AuA Asuinemansnsunngdsamalny? ngulsanenu1ause’ 1sane1uafyas
TS INENAFAIMATUNS? Ustinaedifus Lazans1yo1an9ns® uanlia15197 6 LazA5199 7 auady

a1519% 6 A1 CTDI _, 71378 mGy Up9AN5ATIREINENNe T UTBUAUNHIIBIUNINS EsedufuasuIns

Examination — ms@Awfl  AgusW. unisy TW.Hya® TW.EWAN° DRL DRL DRL
(Median) (2021) (2020) (2020) Thailand? Japan® UK*
(75" Percentile) (75" Percentile) (Median) (2023) (2020) (2016)
(75t Percentile)
Brain 46.3 773 523 55.8 529 o 47.0
Brain CM 46.3 - 43.6 575 572 -
Chest CM 8.8 24.3 10.0 79 10.1 13 8.5
Whole 89 21.0 175 9.4 157 18 10.0
abdomen CM
CM: with contrast media
@15197 7 @1 DLP %isia mGy.cm UDIANTATIEIUEN LUTHUITYUAUANIYIUNST TEAV YR LLAZUIUIHIE
Examination msAnmi  ngusw. usse’ TW.FYR® WA’ DRL DRL DRL
(Median) (2021) (2020) (2020) Thailand? Japan3 (2020) UK*
(75" Percentile) (75" Percentile) (Median) (2023) (75" Percentile)  (2016)
(75t Percentile)
Brain 1068.6 1198.8 1009 1,048.7 1125 1350 790
Brain CM 1914.10 - 863 2113.0 1166
Chest CM 898.9 7718 374 317.0 590 510 290
Whole 858.1 845.6 855 10917 2307 880 530
abdomen CM

CM: with contrast media
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WuI1A1 CTDI , 1891BNBTHABNNILADTHIUFATBE
uaznsIeanLavpeinenlsimenIagiasalfidinia
ANUSNNS TN BeBnsLINEmaRsSULNNEUsHINe 122
AauTsINeNLNANIEe TsewenDNaFys’ wazdsumeedis
wazdAlnd A peEnI Y1095 vausTiAn S ausd
NeBewpeanYLsdnanmLeasaINATEEimgen AT
SYFS19BewpelseweLaT YA

fadufidanasiar DLP [fuA szusuanuuaza CTD,
w31z DLP Aawaase 5en31e CTD, | Auszaen1saunu
daenmsuany MMsRIRERYiDwalsmeuaginngel
ﬁd%uzﬂﬁglﬂumimi’swﬂ sequence 9 non-contrast,
arterial phase, Portal venous phase a2 Delay Phase
MsATI9aILeAFeelian DLP fidauinegemiianifunifiyy
v dumssssnznsawaui llunsnsiadinasue
fianuumndreiuluudazlsensnuia vl ﬁuazﬂiﬁ’uvum
Fempuasfihuaza s s wiglEnudae

unasy (Conclusion)

Y513 E 8198991 ANTA TN YT [UuD9
Tswenunaginasel snhenURnassEsBewssszmalng
Lazeilseine azﬂi?ummsﬁﬁmm%ﬂfﬁ

UTU1USIFD19BINANITATINAIYLDAYLTT LANUND DS
Tsawgu1agiinsel Fadiadinussufuaiuiun s
SheBewasnsuinenamansasunngussmaing agluine
fupusuls

UFUNUSIED19DINAITATINEIYLDABLTLSTIUS AN
199l5aNENIagINTal A15A53 TACE widy Hengendn
WS UADAUSUN ST NN DN TUANYFEATATT AN
Uszinelng

U3UNUSIFD9B9NNNANTHTINAYIDABLTTADUNIADS
vasl5anENLIa9MATel AInFsuLILaNTIeen arindn
AUSeuseESBeasdsunalins uazdredsaine oyl
Wneurifispusuld

Farfu naalfdnusunmsedsededanlnevaslse
wenuagiinsel fesnisuuiuaysinasadsneds
UDINTUINLIFNFASAISUNNTUSENF (N8 WA 2564 Lag
W6, 2566 LazA1UIHNMSIEDNNDIYDNEINUTENA

LDNA5D19D9

1L ASHINYIAEATAITUNNG NTENTIIFI51TUG V.
AUSueuseFS19B e lunsaen NS i Hanynig
msunnguasUsanaing. ngmweDuaud WU
2564

2. ASHINYIFAATANTUNNG ATENTIFIE1TUE V.
AUSusIFD19B e luATaE LA NS T I Tad e
msuwnguasdsanelny. agunweduaud WuFaDe;
2566

3. National Diagnostic Reference Levels (NDRLs):
Diagnostic radiology: national diagnostic
reference levels; 2020. https://www.gov.uk/
government/ publications/diagnostic-radiology-
national-diagnostic-reference-levels-ndrls/ndrl

4. Iwsmil il AsEnwszAuseEs1eBednsunis
19N TNSITRFTa: nTAAE lsIWEIUe @S99
21551598 m A5, Vol 5 Nod January-June 2018.

5. National Diagnostic Reference Levels in Japan
(2020) Japan: Japan Network for Research and
Information on Medical Exposure (J-RIME);
2020. https://www.jsmp.org/en/info/national-
diagnostic-reference-levels-in-japan-2020-
has-been-released/

6. $NTFAN ALY, AUABUA AUANATI, NT5NT WUSHUA.
ANSANBNITEAUUTUIUSIFD DI 1A UAITATINER
TR SUALUFILASDIABISTENUUTEUURFTA
o ANSAU YT 15 WEUARUANATUNS. 979475
FFnALaA. 2562:44(1):1-7.

7. Auns aauya, seushu gAad. MsAruaA1UTIM
SFBNBIEINSUANSTNSII TSy AT UDATLSY
ADUAILMBSTinTI9Upe A uTs W DANEIS.
2158715598 A TIA. 2564:46(1):35-42.

8. 18y5H AL ﬂ%mwm%ﬁﬁéﬂwfﬁfmmms
ASI9AIYLDALTTADNNILADS VDI LSINYILIATHA.
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Abstract

Atrial fibrillation (AF) is the most common arrhythmia resulting in the burden of healthcare. Screening
for AF can lead to stroke prevention with oral anticoagulants in selected patients. Opportunistic screening
for AF should be performed in people aged 265 years by pulse palpation. Systematic screening for AF should
be introduced in people aged 275 years or those at high risk for ischemic stroke. Patients with cardiac
implantable electronic devices who have atrial high-rate episodes (AHREs) should be further investigated
for the diagnosis of AF. Oral anticoagulant should be prescribed if AHREs 5.5 hours in patients with a high
risk of ischemic stroke (CHA2DS2-VASc score >1 in males or >2 in females). AF screening following ischemic
stroke should be done with pulse palpation and 12-lead electrocardiography, as well as ECG monitoring for
24-72 hours to increase the chance of detecting AF. The devices with new technologies are promising tools
for AF screening with ease. Even though AF screening is cost-effective, higher costs for more investigation
and treatment are often a concern after AF diagnosis. The appropriate strategy for AF screening in Thailand
should be investigated for the cost-effectiveness.
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Tsmiladipsundunaa (Atrial Fibrillation, AF) 1§
Tsanladufindsmsfiwuldsyfign Tnumaidanuyn
vasfthslsaiiialangn 46.3 dune! nflamsifiutu
upasymnsgenydeaenalinnuynduud liuiugdy
Bnsay @‘Tﬂ%Lﬁufﬁmﬂmmqﬂﬂmimﬁiuﬂimﬂ%uﬁ
WnTuds 20 wineluszpznandios 11 92 usneni
Tsavlaspsuduninduduamaliiinlsananaidon
quD99AFY (ischemic stroke) lapfadfinisainisiAn
lsananndnnaupwaduuanseiuluudaslsene wu
wuigesasar 1.3 detlugihuassanadiiu’ uazwy
Spuaz 10.4 Turﬁﬂ’mﬁ 115uA155 A IUISIWEIUIA DD
09094 WeWUHeszaz 13 usunauauipfynziuenn
BeelduazUsamenaunziunanina® agrelsiniu Ans
SuUsEUENFuMTILINAIUDEDA (oral anticoagulant,
0AC) aunsatloeiulsananlBpnaunsildnnieoyas
700 wilaefifipyaunnans Tuilagiiufivs uduanuddey
yoslsailapsuuduniuaznsshsiailasiulsarann
\Fonaun udnduwuhanuaszniiniddsetigisaniy
fiarsesdu dafuldannnsdansaslsalulssyinsuas
Uszinaduiiodunilsaialadosuudunan lulssnsts
47841 71 usinduwuANuAUDalsAiespYaY 1.8 T4
mﬂmémummmmqﬂﬁ arwuANUYnDIlsAlulsTnATY
Uszanes 79 dwe Fediotiipunifinanselliozeunn
Bnfiansaseringdalsauasisesyudang tuinasisn
I@mawwzﬂsxmﬂﬂwmwLLazﬂizmﬂsﬁmﬁﬂa%ﬂuﬁuﬁ
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dund waslianuduslunsiinlsananndonauny e
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wazifumalumunshandignuiug luuumeansUjia
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I UsEae AN TIUTINATUNERT OIS M TUIWNNE
fAgaipefunsaansoslsaialafasunduna) napnau
wInese AUl liinanzas

53UAINEN
anuynuaslsaialoiosuudunin
mpnuenugnaslselafpUndunwi fuandediu
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fifiongannia Tasfianuyndavas 4.6 Tulsemnsiitons
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15199 1 Yszansanlunisdansaslsarladpeuuduniianiesoeiinene

w5nedia anula AMUIUNIE (%) PPV NPV UIASTFIU WRAID19BY
(%) (%) (%) 539Ny
wspsdiauuunanfianunsatufinadulniifalawuy single-lead 8
AliveCor (Kardia) Heart 70 (r0-80) 98 (98-98.4) 65 (59-71) 99.5 Single-lead ECG Chan NY et al*
Monitor (99.4—99.6)
Zenicor | 98 (96-100) | 88.2 (88-88.4) | 2.8 (2.5-31) 100 12-lead ECG Svennberg et al®?
Mydiagnostick 100 96 (91-98) 90 (82-98) 100 12-lead ECG Tieleman et al®®
(93-100)
Mydiagnostick 94 (87-98) 93 (85-97) 94 (89-99) 93 (88-98) 12-lead ECG Vaes et al®*
Omron HCG-801 Monitor 99 (93-100) 76 (73-79) 26 (21-32) 999 12-lead ECG Kearley et al®
(99-100)
Apple Watch AliveCor 93 (86-98) 84 (73-95) 90 (83-97) 88 (78-98) 12-lead ECG Bumgarner et al>®
Kardia Band
1n3psdnmusziuanudulafinfiaunsadansaslsaialadunialé
Microlife WatchBP Home A'| 83 (68-98) 99 (98-99) 43 (29-57) | 99.8 (99.6-100) 12-lead ECG Chan PH et al*’
Microlife BPA 200 plus 92 (87-97) 95 (93-67) 83 (76-90) 98 (97-99) 12-lead ECG Marazzi et al*®
Omron M6 100 94 (92-97) 82 (75-88) 100 12-lead ECG Marazzi et al®®
Omron M6 Comfort 30 (15-49) 97 (93-99) 69 (44-94) 88 (83-93) 12-lead ECG Wiesel et al*®
nsafiafilindnnsianisiUasunasiuins (Plethysmographic device)
iPhone photo- 97 (94-100) 94 (89-98) 92 (87-97) 97 (95-100) 12-lead ECG %38 | McManus et al¢°
plethysmography 3-lead telemetry
Cardiio Rhythm 93 (77-99) 98 (97-99) 53 (38-67) 98.8 Single-lead ECG Chan PH et al®
(99-100)
Cardiio Rhythm facial 95 (87-98) 96 (91-98) 92 (84-96) 97 (93-99) 12-lead ECG Yan et al®?
photo-plethysmography
Samsung Gear Fit 2 94 (90-96) 98 (96-99) 98 (95-99) 95 (91-97) Single-lead ECG Dorr et al*®
CART CardioTracker 99 94 96 99 Simultaneous Kwon et al®®
single-lead ECG

Adnanluaduuansdedianuiiasiusosas 95

ECG, electrocardiography; NPV, negative predictive value; PPV, positive predictive value

(AliveCor (Kardia) Heart Monitor, Apple Watch AliveCor Kardia Band, Omron M6, Omron M6 Comfort, iPhone
photoplethysmography, and Samsung Gear Fit 2 are all available in Thailand)
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WHRHN 1 uninen1sauagiie subclinical atrial fibrillation (SCAF) tufUaefifigunselatuquWiialanfinileld
Tus1eny

AHRE = 5.5 2 Ta
(lasunsasreaaudiugulu AEGM uaa)

AuvLNaNsItINe AF
12y 12-lead ECG,
ambulatory ECG monitoring,
patient-operated device

quagie
ANUUINNITIN AF

ar

KBID)

aglile

Usritidlu lsavanaidananasdiv
. %38
AMNANEDARARAY lUraDALEDALAY

ANITUINTTIUUSENU
HIATUNITUAIAIVDILADA

CHA,DS,-VASCc score
>1 luwwezne w3
>2 luwwemd

AFUINTIVUSEM U
HIAUNITUANAIDILEDA

fAnann1stasuulasras AHRE wazns
N99n AF luseey

AF, atrial fibrillation; AEGM, atrial electrogram; AHRE, atrial high-rate episode; ECG, electrocardiography
(PaLasann 2021 Asia Pacific Heart Rhythm Society practice guidance on atrial fibrillation screening)
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NETs 7il#sunssnundas " Lu-DOTATATE siu 1unnse LLaﬁ(ﬁTmmﬁ’wé’ﬂmmﬁﬁmﬁuwm%amwvmﬁﬂsm R
ANuRNIEMeiuseR WaliiAnanuanasty uasivssAnsamanmssnmdpmsindusadiudiengui

AndAgy: "Lu-DOTATATE NETs Nursing care

Abstract

Neuroendocrine tumors (NETs) are cancers of the endocrine cells, originating in organs such as lungs,
stomach, small intestine, colon, or pancreas and spreading to other organs. Whilst, treatment modalities
of NETs comprise surgery, chemotherapy and novel innovative drugs to targeted organs, including the use
of radiopharmaceutical agents. ""Lu-DOTATATE is an alternative and efficacious treatment with increasing
survival rates and few side effects. Nursing care of NETs patients with "Lu-DOTATATE therapy based on a
specialized knowledge on disease pathology and radiation in order to increase patient safety and enhance
efficiency effectiveness of ""Lu-DOTATATE therapy.

Keywords: ""Lu-DOTATATE NETs Nursing care
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Wunziselurpeinedszana 10-15 16l wariinufinisal
wufl ATy 10 BARN? uazwuigasfine
Gonlumsshwfideuinesde wsginluszuzusndalsa
A9l LaAIDINIT NEDUAANDINITARILTTAD WY LU
fin1n15Uanviae indy nEpa18Uny Fendnasuans
p1msianusenIduiinuaslsa 919fin1sunsnsEaY
lWuaslsafidy afuazlndAne #iasuasaudusues
S19MBLE MsSENDnedu Wi mMsrde #iannstien
Wit Bianansagudenisiasey Buls wazgnany
vaslsald dawalisasaadediaiugedu udogals
Anuilagiuldfinsdunumadaninailunssamuzise
NETs loalfansundysed "Lu-DOTATATE (Lutathera®)
FaldsunsondAlayAMEATINAITDINITUALEIDDY
UseinAansgaiusnn #38 FDA (U.S. Food and Drugs
Administration) 3ufi 29 unsiay 2561 Tumstinnssh
Jaunulnifisnunsedaoyfuvaediiouziss NETs
SYBYRNANTIINARDHUB DUNEDTLULMGLANDMTATD
GEP-NETs (Neuroendocrine gastroenteropancreatic)®®

A15LAFYSSE ""Lu-DOTATATE Usenpuday 819
ANTUANTIE YLu (Lutetium-177) daudianainny
DOTATATE Fa1fuTaianafidufuisad GEP-NETs fifl
ANUFUNIATUIANAFI5D Somatostatin Awuiiy
SN AR URI DU ASUZIES NETS Wazigad 7w
Aszanepan(Udeaduizaieg (Metastases cells) lag
Mn9ndusaFeslUsuiuwaduzFefidumisluanasisy
Somatostatin wazigasuziieazgnviaslausediud
furpanuIanasAuTuaSd Ly v HAnAISuANG
199 DNA thivgmsmuupasad mesnwisaihuslomd
dnfihy hlfvmneunainwaidnas munsamuaalse
gt aaloaamsiumsiianaia@s wazgis
finaunwiinfiATundenngsnw e 4o

AsaxsTADDY FDA 1y an9Anan1sAnyImemadin
#9951 TAgANSAN®15189%sA NETTER-1 1Junns
AN MeAERALDFLID T UL 229 918 ATASY
A15#16 M Somatostatin receptor-positive NETs 11
MULAUDINITAINAAN LazlEnsshvIeze Octreotide
LAR (Sandostatin® LAR Depot) Tagiligutigunis
SAWNTEARINASIATISLATYSIE 7" Lu-DOTATATE 59uAU
M50 sz Octreotide vuaUAFIUSBUL R UAUATSABA

%

78 LAR Octreotide 1110g9 HANSANBINUINN Y
FlESUAITSABIF8a15AFYS9E "Lu-DOTATATE Sy
funislésuen Octreotide pwaUn@stu fdns1nssan
BInumiusg1efitsoedfanadfalapfiuzs el
asqnanuiaifisudugiasd (65D Octreotide LAR
UUIAFUNDEILFH T wazAsAAMITIEUAianely

UszineuLsasiaudinasanw iudUanauiu 1,214 sy

fiwu Somatostatin Receptor-Positive Tumors wag
Fiheduan 360 ety GEP-NETs Taugihevisans
ANl [d5ua15.0 1398 Lu-DOTATATE nanns@nw
wuthdauaz 16 vasiithefimsyuduauiiawnlauauysel
nEoyUfU1ean TauiAnnaitufseiosinn fisluiio
UR9LAUURLYARLIALEDAANAY, N1SWRILIDDIISANLLES
dndaansnlunszgn, Anadunsuasls, anuFery
pediy, sedvnsluufiinUndlusieny wazaneiiyns
g1

Hulddrmssnmvanlunguuzse NETs davans
&SR "Lu-DOTATATE (Humaidan tuaisshsiime
wilefitgussimeanunsiny uazinanyfuunediiungy
il viil guelelaansouuazmnauALLra A Tsamena
9710501 AUNTANARANSIA YS9 TLu-DOTATATE 4
[ASUN1ATTIUTEAD GMP Grade AIUANAMAIN LAY
fivaeadulumstisnwmgiiy deldiansamfiiesy
wsnluUszinalng Wadudl 25 wwipu 2561 waslsly
snwnfiapanagnadniinsanieagiu deiu yaains
MeAsUNNSFanuagiasuzisa NETs 785001551
PIYANSLAYSIR TLu-DOTATATE dpepdunanaisg
Agafulsa wazAnusewIznedmsed §1yussld
5057 TayaannUszauasainsUfiaau sauviena
NI ASANSAADITUANTSAIINEIIA AnsTHANLS
LLazﬁwLLum‘hLﬁaL‘fluLLuamwﬁﬁﬁzﬁmﬁJyﬁmﬂsﬁl,?{mﬁm

'
a

waziaula

ASSABIAIYFITLANYSIT T"Lu-DOTATATE

1. #15nHU39F ' Lu-DOTATATE

aNTNEY39E "Lu-DOTATATE dnaglunguuinnssuen
(Innovating drug) fund1 PRRT (Peptide Receptor
Radionuclide Therapy) a5tna8398 “"Lu-DOTATATE
UsznpuAgasANIuAs daiBun-177 (Lutetium-177)
fraarnniuiduing (Peptide) Tay DOTA (1,4,7,10-
tetraazacyclododecane-1,4,7,10-trtra-acetic acid)
uddeu (Chelator) H5UuvuiIuDOTA-0-Ty'3-
Oceteotate (DOTATATE) ey Lutetium-177 aa1u6n
Uandapyssdiumwaseun 0.5 MeV Tilunissne was
SYFANUIWEIIH 208 keV (10%) taz 113 keV (6%)
ﬁﬁiﬂumimsjmwfq?ﬂg’mﬂmﬂuLaqaum DOTATATE
panLuUTHTaMuIwIzAULMuy Somatostatin
receptor GanuUszanaispuay 80 AiRwaduzss NETs
(Erﬂﬁ 1)61
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Structure of a Receptor on
Radionuclide Cell-surface

D
@DOTA --Phe -- Cys -

177Lu-DOTATATE = Somatostatin receptor

gﬂﬁ 11A59a5191aN AU a9 7 Lu-DOTATATE®
(‘ﬁmz Reubi JC. Peptide Receptors as Molecular Targets for Cancer Diagnosis and Therapy. Endocrine
Reviews. 2003)

2.m5tespudfie

fiheasldsuamsfinsananuminzanlumssnmnansifunndnsmansinaies Taofitateilumssam da shw
\finen NETs 15l Somatostatin Receptor wazl#n1suuesinisnsshw dselupy natBeafionafniu QEHTATPHEN
apfiafofuysusunsshwduatudnualsnus srudednlseiilsalsyddn wazlseiinsuien (é\"ﬁgﬂ'ﬁ 2)

21 ADUAITIABIFIYFITLAFYSIE 7 Lu-DOTATATE “10

211 Asm5193Tasudae 8Ga-DOTATATE PET/CT wisduduiinsen 8 Somatostatic receptor Aunzauy
AN9SAPIAIYEITINTYSIE " Lu-DOTATATE

2.1.2 Msms1ansyiaueeala (Renal scintigraphy) waznisyiauuesilaresa1sdny (MUGA scan) dagwaiia
NEUDERERsTAgLS WnUsudulssAnsniwansyned vaslauasinla

2.1.3 mMsasratdaanekasdifnig (A CBC, BUN, Cr uag LFT 2 dUa#inaunissnis Woszifinneda
msBaLie Asvhwifiveals wazdy wazmsuieiueaden Tasiinarilndisausulddmsunssnmw (Fem157971 1)

214 msnyazn Octreotide filpazdpergaun Octreotide fiapngnaun (Long acting) IduA Sandostatin
LAR aghelay 4 §Uan9 uazvigaen Octreotide ﬁaaaa%éﬁu (Short acting) [#uA Sandostatin agheiay 24 2Ty
ApufieziBumsshm@ansIndused Lu-DOTATATE viad maflanus duansalinisshulaelingaen Octreotide
léTungifunaufifavasinng

215 msauAnia® gismsuazndeilFsunssamdieasindssed Y Lu-DOTATATE dasfinsauriuiia
pgaflseansnniatlaeiunsdensss Hpensediunonnunanasndused TLu-DOTATATE aziiusunsigse
msnluassd riavhliiAnaNuAnUAE( Taudihundsliauiinlusasdldsunmssnm azauiiandsmssnwdie
TLu-DOTATATE a9l 7 1@y uazaaliudymnsnasnssnudiy 7Lu-DOTATATE aghatips 4 WHau dnsudiieme
Winuifiadussrznaingedsy 4 1Hau naw@InlAsunsShmAEa1sIn&ySed Lu-DOTATATE

2.2 MISAWIAILEITIAFYSIE TLu-DOTATATE

BUANTSABI A8 a1 TN US9E 77 Lu-DOTATATE Hihsazdaeldsuasazaiunsnazdly (amino acid solution) 1,000
fiadans Whmewanadansiisnsss 200 Tadans/fhlus Wunan 30 i wazlsuansmnsi§adn 180 Tadans/dhlus
T52nI19n5 TR a5 AT HS9E 77 Lu-DOTATATE aghesiptiinsaunsyu 1,000 fadans iatiganisunnssdiilndasiivan
Tomafnanudumusals wazsiiunsidasediudlunssuaidonls

HUhpazldsumsshmiipasnaysad " Lu-DOTATATE fipanuusessiusunas 200 fiada3 (mCi) #3a 7.4 Anziua
1@aLsa (GB) usunns 20 fiadaas Linieranadana1lusnsisa 40 ﬁa?xﬁm/ﬁﬂm T@s%ﬁﬁ%’umiﬁ’ﬂwmﬂ 6-8
FUaRauasy 4 as9t0 219 yengnglsfau Tunsalifinuanmslifelszasd nzunsndousaln ssuudsn Lazaiy

FULswaeUAs11nAslHEAMTShE luASIus AN Sz DU R TNAAANULTISIFAUANULALNZEY
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M15199 1 nan1sasIanIsiasliiRnsfigausulddnsunissnwfig 7Lu-DOTATATE!®

White Blood Cell Count (WBC) >2000 cells/uL

Creatinine level <1.7 mg/dL

Total bilirubin level <3 times the upper limit of normal
(1.2 mg/dL)

Prothrombin time <1.5 times the upper limit of normal
(9.8-12.1 sec.)

14eldsunisitiedadu 5. 4uilvinnsine 9. gUawldFunisatenw
NETs 7L u-DOTATATE fnewaTas SPECT/CT
- flrwasdeBusauiunisinm A%l 1 wdsenldiu
2unwdifine Seduwnd - wenunaladunisvaaaiiann 177 ,-DOTATATE
vvaandiianded dauiu u?nmﬁaﬁuuwumﬁﬂwﬁn‘lﬁm filaan 1 4l
HINIUTRUHUNTG Snwn Pre-medication LLa$ amino acid
177 L, _DOTA
#y 1TLU-DOTATATE <EliHen
10.402slaFun1sdenw
> 6. wenurausaunme 1ile Ty dnuAtae SPECT/CT
3WHUIALITAERT
amino acid solution AU ﬂgﬁ;{ 2 wdsnlésu
fiaeded wusitunaunts . A
. : - 30U 177 . DOTATATE #it781
SnwungisuasAnaung ffnsSRu _
o e -unndduiunissneniuglae a el
ATIN WAL 13 =
v uarlinssnwaae 17Lu-
-;Bf: DOTATATE Nuvinonidannl
-BUN,Cr,LFT e 11. fUaglasuns
. b drunanASa
e ) 4 7. Amino acid 'lﬁéﬁ')ll SPECT/CT ﬁfﬁ 3
4. guaglasunnsuusinGes _
) UATU 6 Falan et L
mydasnudunswanisd
. DOTATATE #vaen
8. nseavuTednnonanvaus i
- - 120 4lwe
ASSNERIE
1T u-DOTATATE

5UN 2 TumpusshEinuzise NETs fumsundysed Lu-DOTATATE
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3. nsilasfunsisazitiounieded

Fpans SR Lu-DOTATATE Iuansseiuiin ilaniln (Unsealed source) msihunlilumssawdiaodaaiu
Ianudamnuasiunstlosiusunsigannsaduaediiiney ﬂimﬂ%lﬁaé’uﬁ Tagnsguavaainddndnisiwng (Medical
Physicist) wipLmifienulasafuneseBuaenianen (Radiation Safety Officer; RSO)

\fipe9nn Lu-DOTATATE fmstusanansismemslaaie ol Sefidodianuadaiuamsiiosiusuanonesed
TunsshwdPisdipfiuasindused "Lu-DOTATATE sjeuszifin Zﬁﬁ’umsﬁﬁmﬂaaﬂwm&jﬂaﬁ"?’fﬁLﬂum AR UDINT
Weanilaumssiinuvssiige vinadlilumsshwfioy uasipuhdasusnifiudndan (Dedicated areas) Lipagily
1B Wil Ausias sraviessdile msaquinswaafin nianszmueAdy WWstpefumsisazitiaumesde s §a induy

v o v

fengefniEn [NpTRITUANTARYATAe) AEUY 1 1EDA warpFuu LU wazdewsesed (Aegufl 3)

519 3 Aufidmsumsiinssasiiedisansindused 7Lu-DOTATATE
(#u: nymansindys audlylaansauuaziwnaununrend lssneuiaginngsd)

ununuasweualunisquadihengulsausse Neuroendocrine Tumor (NETS) Masusnwdinasindused
Lu-DOTATATE
Asfinnug anuile LLazﬁ’ﬂmTumswmmaf;j‘ﬂ'm‘f/'i‘%’Uﬂﬁ%’ﬂmﬁwmsmé’ﬁ‘%’qﬁ WuFedrdey Waliweuia
sunsasihlduseyndliluasnennaldognsgadasanady uazaansaliduusi ifisananuesue anuinndva
wAgTh ez
1 unuimwgiuianaulinsshwdiuansindyssd " Lu-DOTATATE
11 fihwazldsunsusudfiudayaiedn (Vital signs) wazdndsy s \RenfumsuWansiiu 49 (Contrast media)
AsUHE uRDIMN5 TsaUseand UseiRnsrnde uaznssamfiasldsy Wudy Taowsonaeliduusidugiiae
Aeaduiunpunssae mathafse uaznsuftasdondutu
12 wonnaazvmsidaidudanfiasdeidu 1V. Catheter was 22 Ausamasadoadiiiyurisandne oy
upuianilsdnsuliaisazaty Amino acid waztuudninaniisdnsuliansndused 7Lu-DOTATATE Tagidnnsumis
WWULEDAUSTDNY (Cephalic vein) LﬁmmﬂLﬁuLﬁa@@?m%nmﬁﬂmﬁmﬁmﬁﬁﬂm@zm&i LIS LLaZENNITREIN
B fdng (gﬂ‘ﬁ' 4)
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5Uf 4 msDaldudanen Anvuisaneinwaediy

(#u: nymansindys audlylaansauuasiunaununiend lssweuiagiinsel)

13 uuzhfihsiiosihissusesaouliasindysad 1"Lu-DOTATATE ndsanldasindusedifousnsudn
;j‘ﬂamtzfﬁ%“umsd'mmw%ﬁﬁﬁmLﬂ%éﬂ SPECT/CT Scanner u’/’xiaﬂ']mwmsﬁﬁumsﬁmmﬁ%mm%ﬁﬁ@@ﬂﬁu (Radiation
absorbed dose) fiafuawsinge WU wALAITI AN LLazﬁLﬂiwzﬁﬁmquﬁﬁﬁﬂfm azlasulunmsshwmasasialy

14 A915UAsSAENFuasn&usad Lu-DOTATATE 30 w1l

141 A5tHw1ann1n1sAaRlE wazafau (Antiemetic) 161 Ondansetron 8 fiadnsu waulu 0.9% &5
aza19311A8s (Normal Saline Solution: NSS) U5u1s15 5 fiadans ¥vnewasaLdonsn

142 msWodinlosiulazanmssnauasanndanmannsidsuasazasnsaasilulsunasnn taald
21 Dexamethasone 4 fiadnsu wanly 0.9% a1sazarsinnde (Normal Saline Solution: NSS) Y511615 10 {iadans
TAneranaLdanen

1.4.3 MslRasazaunsanziilu (Amino acid solution) U3u165 1000 fadans Ingnuiuiaazisulians
arawnsaaiiluiinasnidaniusuinsdeitmilews i Taelfiasasniuauasiiasazarsmanasiione
(Infusion Pump) (g‘ﬂﬁ 5) lusms15ausn Bufi 200 adaas/Hlus pgesaingauasy 30 17 wasUsuLauusnss
Wi 180 faddns/thius Wagrsdafasaunuansluy 6 alus nsiwasuilasdnsiSiuesnsidasazarunsaoiily
sz fullaumsfinsanaes dunnd nsmansioeies feasinnsanannainufosiifiniuduftasluszniemssnm
AIYEITLATYSIE V'Lu-DOTATATE

14.4 nsTasazarsnsapzdilu Windaeiunsaraulsunassdiifuladanissussdvasla (Tolerance
radiation dose) tipeannieli 4 thlususandsanldsuansndussd "Lu-DOTATATE anstndusadaenseany wazazau
file AouunSedy wagshu Turﬁﬁmmﬁmﬁm‘mszmzlfﬂazamﬁ@iaﬂ(ﬁamm Lazeau nsayd mﬂﬁ’uﬁwzgﬂﬁﬁmaaﬂ
NnnsmMemlen Tagsawaz 44 gnidasanmalnnsluy 5 Hlusisavasissnm FsmsTimsazansnsaosiilufimanzan
9xAINSAEIYAAUSINRS IR ANANTlR (TS $puaz 47 Tapazthsanlamafiasiinanuidumesslald uazifiunsiidn
samwénlunszuadnnlnuwissovas 36

natadgeiiiatuannisldsuansazatsnsaosdly [Wua p1n15eanld 91 5ou wasduusnanduidanuaslh
asarany Taplumsmeansneadin fihedldsumsarapnsaoefiluifisrmiemll sxfidnsnseauld o1Fuu was
‘waa@Lﬁa@@ﬁé”ﬂLa‘ugmdn;j‘]'hsﬁfﬁé‘”ymsazmmsmazﬂuﬁﬁ@ﬁLﬂ@ﬁﬂ%’uﬁgﬂgjm“& Lﬁaiﬁuﬁﬂwﬁfﬁmimﬁﬁqﬁ
Lu-DOTATATE Tagiawiz Tawamisinadsanaiazmelifiangamstiasazaunsaasily
fsazapnsap:lily wivuladnndussduseiaudlglaansouuasinnainuimend lseneuiagiinsel lawd

faduupensapzdlu L-lysine (25 nsi) wag L-arginine (25 Asi) Tu 0.9% asazanginads (Normal Saline Solution: NSS)
1,000 fiaddns LLazﬁmmLﬁmﬁuvaﬁawsﬁagj?uawsazaw (Osmolality) iagni1 1,060 fadseslua (MOsmol)®”
(msw‘?i 2)
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a1519% 2 §/5 Amino acid solution @

S18A15 USunen
L-Arginine 25g

L-Lysine 25¢g
0.9% NaCl 1000 mL

B v (|

Sl T ('

R ———
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